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Foreword

Data. There was a time when this word made reference to a Star Trek
character or something professionals in the IT department who worked
on databases would manage. Today data, data science, data engineering,
data analysts, or any term including the use of data is pervasive across
business, industries, and society. The use of the term data has practically
become everyday vernacular in business; it seems to be the holy grail
solution to everything. However, most organizations are still in the very
early stages of their journey.

Many of the world’s leading organizations can attribute their success
to the fact that the practice of data science is increasingly becoming a
strategic function. Analytics and data science enable consumer expe-
riences that have become indispensable in our daily lives and deliver
highly personalized recommendations and content, and this is now the
expectation for almost everything else in our lives. The expectation of
the customer has become immediate, personalized services that predict
what it is they may want before they may even know it themselves.
Data is what powers these great product experiences. Data science is
no longer simply a technology function buried within IT or reserved
purely for the tech giants in Silicon Valley. Data science and analytics
will become increasingly indispensable in health care as it will improve
diagnostic accuracy and efficiency. In finance, it will aid in the detection
of anomalies and fraud. In manufacturing, it will aid in fault prediction
and preventative maintenance. Whether you work in corporate strategy,
research & insights, product development, human resources, marketing,

xiii
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technology, or finance, you will no longer be able to effectively compete
without leveraging the talent and capabilities of the data science teams.

The need for knowledge in Data Science & Analytics, Algorithms &
Artificial Intelligence is becoming evident in the sheer volume of online
courses, degrees, and certifications available on EDx, Coursera, Udacity,
and other online education providers. Top-ranked universities across
Canada have introduced graduate degrees in data science and analytics.
Two of the most prestigious universities in the world, the University of
California, Berkeley, and Massachusetts Institute of Technology, are cre-
ating entirely new institutions within their campuses to come to terms
with the ubiquity of data and the rise of artificial intelligence.

However, it isn’t simply technical, mathematical, or scientific
horsepower that is required by organizations in the data science world.
In most organizations the premise is still that data science teams are over-
indexed in the technical practice versus being embedded in the business
to drive business performance. The most successful data science teams
are those that have a focus on contributing to the strategy of hiring and
retaining people who are focused on value creation and finding ways to
democratize access to data and decision making. Because it is one of the
newest functions in most organizations, there is little body of work to
refer to on how to design and build the right data science organization.
We are all learning in real time, across all industries and geographies.
How do you hire? How do you structure the teams? What problems do
you solve? How do you set up the culture of experimentation? How
do you think about democratizing access? How do you evolve beyond
reporting and move into prediction models and algorithms?

I have had the pleasure of being a senior leader to technology teams
at organizations with widely varying analytical maturity, in indus-
tries ranging from Silicon Valley giants to aviation and from sports to
media and digital. The key differentiator for those teams finding success
using data science is not whether they have a data lake or are deploying
neural nets and reinforcement learning. The winning teams are those
that integrate into the organization, understand the business, build
strong relationships, collaborate, align their objectives to the business,
and see data science as a toolkit for solving business problems rather
than an esoteric and technical field of study. They are integrated into
the business and serve a strategic function with support at the highest
levels of the organization, all the way to the president or CEO. The three
pillars described in this book, people, process, and strategy, are every
bit as important as the data and technology. The challenge, despite all
the focus on the technical skills, is still a very human one. There is no
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doubt machines are helping drive more automation and the increasing
power of data and algorithms to help make decisions. I would argue
that the importance of the human element, the people responsible for
building the models, doing the analysis and creating the algorithms, will
becoming increasingly important. The need for leadership, empathy, and
an understanding of organizational behavior is becoming increasingly
important. It is essential for these teams to have the ability to deal across
the enterprise with privacy and data governance, ethics, and bias, and
to ensure that the capital and operational investments are solving the
problems that really matter. As the field of data science advances, the
human element and the team you build becomes even more important.
The more important the machines become, and the data that powers
them, the more the people element will be critical. Strategy, process,
culture, and the human side of data science will be the next evolution of
the practice to deliver on the promise of big data and business results.
Most data science leaders, focusing mainly on the technical aspects
of their craft, have struggled to find successes in organizations and to
unlock real business value. Minding the Machines helps to fill that gap
and redirect these professionals to the things that matter. Blending the
science of data and the leadership of people, process, and strategy is

what Jeremy manages to do brilliantly in this book.
—Alfredo C. Tan



Introduction

Minding the Machines provides insights into how to structure and lead
a successful analytics practice. Establishing this practice requires a
significant up-front investment in understanding and contextualizing
the initiative in contrast to better-understood functions such as IT or
HR. Many organizations have attempted to use operating models and
templates from these other functions, showing a fundamental misun-
derstanding of where analytics fits within an organization and leading
to visible failures. These failures have set back the analytical maturity
of many organizations. Business leaders need to hire or develop data-
centric talent who can step back from analysis and project management
to view their work through a lens of value creation.

Readers will understand how organizations and practitioners need to
structure, build, and lead a successful analytics team—to bridge the gap
between business leaders and the analytical function. The analytics job
market is booming, and the talent pool has swelled with other profes-
sionals upskilling and rebranding themselves as data scientists. While
this influx of highly technical specialists with limited leadership expe-
rience has had negative consequences for the practice, it also provides
an opportunity for personal differentiation.

Minding the Machines is organized in three key pillars: strategy, process,
and people.

Strategy—How to assess organizational readiness, identify gaps,
establish an attainable roadmap, and properly articulate a value
proposition and case for change.
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Process—How to select and manage projects across their life cycle,
including design thinking, risk assessment, governance, and opera-
tionalization.

People—How to structure and engage a team, establish productive
and parsimonious conventions, and lead a distinct practice with
unique requirements.

Minding the Machines is intended for analytics practitioners seeking
career progression, business leaders who wish to understand how to
manage this unique practice, and students who want to differentiate
themselves against their technical peers.

There is a significant need for leaders who can bridge the gap between
the business and the data science and analytics functions. Minding the
Machines fills this need, helping data science professionals to successfully
leverage this powerful practice to unlock value in their organizations.

How to Contact the Publisher

If you believe you've found a mistake in this book, please bring it to our
attention. At John Wiley & Sons, we understand how important it is to
provide our customers with accurate content, but even with our best
efforts an error may occur.

In order to submit your possible errata, please email it to our Cus-
tomer Service Team at wileysupportewiley.com with the subject line
“Possible Book Errata Submission.”

How to Contact the Author

I would love to connect and hear what you thought of this book or to
discuss opportunities to collaborate. You can reach me via:

Website: www . rjeremyadamson. com

Email: jeremy@rjeremyadamson.com

LinkedIn: https://linkedin.com/in/rjeremyadamson/

Twitter: er2b7e

Instagram: r2b7e
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Prologue

How is analytics unique in a corporate context? What have other organizations
done right? What have they done wrong? What are the expectations for a new
analytics leader?

Building, integrating, and leading effective analytics teams is a business
imperative. The organizations that are most successful overall are
those that effectively leverage their analytics capabilities to build a
sustainable competitive advantage. However, many organizations are
simply not getting the return that they expected on their investments
in analytics.

Does hiring an engineer cause the surrounding buildings to be more
robust? Could hiring five engineers make those buildings even more
robust? Would hiring a pharmacist make you healthier? Would hiring
an actuary increase your longevity?

In the last 20 years, the once sleepy academic fields of statistics, opera-
tions research, and decision support have exploded and been rebranded
using terms such as data science, artificial intelligence, big data, and advanced
analytics, among others. These practices have matured, and they have
entered the mainstream. Advanced analytics and Al have moved from

1
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being an investment in the future to a core component of corporate strategy
and a key enabler for all areas of the business. Regardless of their size
or the industry or sector in which they are used, these technologies are
becoming an organizational necessity throughout the world. Organiza-
tions use advanced analytics and Al to develop new products, understand
their customers, control their costs, and make better-informed decisions.

This new corporate function has been integrated in several support
and core functions and has quickly become indispensable. Analytics is
expected to add $16 trillion US to the global economy by 2030 and com-
panies are eager to realize some of that value (PwC, 2017). As a result
there has been a surge in demand for practitioners. There are approxi-
mately 3.3 million people employed in analytics in North America, and
this is projected to grow by 15 percent a year in the United States over
the next decade according to the US Bureau of Labor Statistics (2020).
Educational institutions are eager to meet this demand.

Essentially every major college and university in the world offers some
sort of analytics program or specialization, within multiple faculties
such as mathematics, engineering, or business. There are several hun-
dred books published in this space, and it enjoys a highly active online
community. These resources are strong, edifying, and comprehensive
and cover every new technology, framework, algorithm, and approach.
With such an active community, new algorithms and methodologies are
packaged and made publicly accessible for tools such as R, Python, and
Julia, almost immediately after being developed. The best and brightest
are choosing to enter the field, often called the “Sexiest Job of the 21st
Century” (Davenport & Patil, 2012).

So, with overwhelming demand and a staggeringly capable pool of
talent, why are there so many failures? Why are most organizations
struggling to unlock the value in data science and advanced analytics?
With so much executive support, so much talent, so much academic
focus, why are so few organizations successfully deploying and lever-
aging analytics? In the 1980s, economist Robert Solow remarked that
“you can see the computer age everywhere except in the productivity
statistics.” Why now can we see data science transforming organizations
without a commensurate improvement in productivity?

The fundamental reason is in the opening questions. Clearly, having
five engineers on your payroll will not improve buildings in the vicinity.
Even if directly requested, ordered, mandated, or incented to “improve
a building,” they will struggle to do so. Replaced with any other profes-
sion, it is clear why this cannot work, but it persists as the typical furtive
first steps into analytics. This is the essence of what most organizations
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have done with their data analytics team. They have hired talented,
passionate, ambitious data scientists and asked them to simply “do
data science.” Advanced analytics and Al as a practice has been poorly
defined in its scope, has been subjected to great overspending, and has
been lacking in relevant performance measures. Because of this, it is
failing to live up to its potential.

Effectively all organizations realize the benefits of analytics. In a survey
by Deloitte in 2020, 43 percent believed their organization would be
transformed by analytics within the next 1 to 3 years, and 23 percent
within the next year (Ammanath, Jarvis, & Hupfer, 2020). Though most
organizations are on board with analytics being a key strategic advantage,
they are unaware of how exactly to extract value from the new function.

Short-tenured data scientists, employed in a frothy and competitive
market, share stories of unfocused and baffled companies where they have
been engaged in operational reporting, confirming executive assump-
tions, and adding visualizations to legacy reports. Uncertain what to do
with the team, and in a final act of surrender, the companies no longer
expect the function to “do data science” and transform the team into
a disbanded group of de facto technical resources automating onerous
spreadsheets in a quasi-IT role.

Contrasted with those organizations who have truly got it right, the
differences are stunning. For several companies, well-supported analytical
Centers of Excellence are a key team, perpetually hiring and growing,
and are solicited for their input and perspectives on all major projects.
In others, internal Communities of Practice encourage cross-pollination
of ideas and development opportunities for junior data scientists. New
products are formed and informed after a thorough analysis by data sci-
entists, who are also supporting human resources with success indicators
and spending Fridays pursuing their transformative passion projects.
Theories and hypotheses are quickly tested in a cross-functional ana-
lytical sandbox. Individuals are sharing their work at conferences and
symposia, building eminence, and gaining acclaim for the organization.

The irony is that while most analytics teams exercise great care in
deconstructing a problem, modeling each of the elements, and devel-
oping robust simulations and marvelously elegant solutions, the business
processes that they employ in their project delivery are often at best
immature and at worst destructive. The challenge for any leader is to
encourage and stimulate logical thinking from a lens of interconnected-
ness and value creation, and to direct that philosophy to execution as
well. As the logician Bertrand Russell said, “What is best in mathematics
deserves not merely to be learnt as a task, but to be assimilated as a part
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of daily thought, and brought again and again before the mind with
ever-renewed encouragement” (Russell, 1902).

The title of this book, Minding the Machines, is meant to be an affectionate
recursion. Those talented and creative practitioners, craftspeople, data
scientists, and machine learning engineers, who create the algorithms
that are transforming the way business is done, mind and care for those
machines like a shepherd. Those machines need to be trained, informed,
given established processes, encouraged to be broadly interoperable,
and developed to be applicable to many different situations and prob-
lems. Similarly, the practitioners themselves need to be minded, cared
for, cultivated, and encouraged for both the team and the individuals
to be successful. This concept of recursion occurs throughout the book.

The second key theme is one of parsimony. Parsimony is a philosophy
of intentionally expending the minimum amount of energy required
in an activity so as to maintain overall efficiency. This is a key part of
modeling; it is about keeping things as simple as possible, but no sim-
pler. Similarly, and in the vein of recursion, teams themselves must be
parsimonious. For analytics to mature as a practice while still delivering
an accelerated time-to-value, teams need to be scrappy and lean.

At a foundational level, the objective of this book is to provide clear
insights into how to structure and lead a successful analytics team. This is a
deceptively challenging objective since there are no generalized templates
from which to work. Establishing a project management office, information
services, or human resources department is an understood process and does
not vary materially between organizations. Establishing an analytics team,
by contrast, requires a significant up-front investment in understanding
and contextualizing the initiative. Many organizations have attempted to
use operating models and templates from other functions—often IT and
operations research. This fundamental misunderstanding of where ana-
lytics fits within an organization has led to visible failures and has set back
the analytical maturity of many organizations. Business leaders need to
hire or develop value-centric talent who can step back from analysis and
project management to view their work as existing within a network of
individuals and teams with competing priorities and motivations.

Corporations, without a template or a default methodology to bench-
mark against, have made expensive missteps in building these teams by
installing the wrong leaders, copying other functions, positioning the
function under the wrong executives, incentivizing destructive behav-
iors, hiring the wrong people, and committing to the wrong projects.
They have contracted expensive consultants to provide roadmaps that
do not consider the unique culture or competencies of their organization.
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They have embedded disparate data science specialists throughout the
organization and incurred enormous technical debt.

These issues are not insurmountable, however. Whether an organization
is beginning its first foray into the analytics space or it is rebooting a failed
team for the third time, the key is the creation of a carefully considered
strategy, the establishment of realistic goals, and the full commitment of
executive leadership. The advantages associated with analytics are too great
to overlook, and the long-term cumulative impact of interrelated and inter-
dependent models provides a powerful incentive for aggressive adoption.

This book was written for anybody who aspires to lead or be part of
an effective analytics team, regardless of managerial experience. Every
analytics leader, from a first-time team lead to a seasoned VP, has unique
challenges to overcome.

For the Leader from the Business

Every new role is a challenge, regardless of ability, disposition, or moti-
vation. This is particularly the case with a unique subculture of academic
technocrats with whom it is difficult to establish credibility without
enough time being “hands on keyboard.” Without the respect of your
team, it is impossible to get the buy-in required to establish best prac-
tices and ensure that the output of the team is not simply self-satisfying
experimentation but can bring real value to the organization. As a cor-
ollary, every practitioner has experienced a manager who is out of their
depth and who has compensated for their lack of self-confidence with
authoritarianism and distrust, shifting the focus of the team toward an
end they are more confident with, such as reporting.

For all but the most analytically committed organizations, there is a
point along the chain of command where a practitioner reports to a non-
practitioner. This can be a challenging junction for both parties without
clear expectations, transparent communication, and mutual respect.
Catching up from a technical perspective isn’t feasible or advisable, but
by leveraging your business understanding and domain knowledge to
become an intermediary, translating business needs into projects and
analytical outputs into operationalizable processes, you can unlock the
power of your new team and give them the opportunity to develop into
more business-oriented individuals.

For the business leader, I hope that this book helps you to reframe and
refine your current leadership abilities, and to use them in an analytics
context in order to engage your team and find success together.



