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Fundamentals of HR Analytics should be required
reading for all HR Practitioners attempting to create
value for their organisations, as well as to improve their
own capabilities to gain insights in today’s constantly
changing world of work.

‘In God we trust, all others must bring data’ is largely
attributed to Deming and a good starting point for
acknowledging that analytics has a place in all profes-
sional work. Past Examples of Six Sigma projects in
HR have demonstrated the leverage this can provide in
supporting organisational improvement. It is thus
fitting that a more dedicated book be available to HR
practitioners that takes into account the specific lexicon
and context of the HR function, as well as the contem-
porary trends and technological advances available.

While this book is an important contribution to profes-
sionals regardless of their level of expertise, it is an equally
powerful contribution to deepening the common under-
standing of effective HR practices. As HR functions
support necessary business improvement processes,
their own maturity of moving from Basic Personnel
Administration through to People Development, Line
Management Empowerment, Value Addition and finally
Anticipating the Future, will also require an overlay in
HR Analytics Maturity as described in this book.

— Dr Dino Petrarolo, SVP at Competitive Capabilities
International and Best Practice Advisor

HR is at a major intersection whereby the future success
of organizations will be reserved for those who are
capable of best understanding people data and how
such information can be leveraged to disrupt and
grow. There is a continued need for HR leaders to
understand business, not just people. This book dives
in deep to what every high-performing HR leader needs



to know about the incredible value than comes from a
data-driven people-focused organization. Absorb what
is in this book and deliver more value today by incor-
porating Fundamentals of HR Analytics into your
everyday work life!

— Scott Cawood, President and CEO of
WorldatWork, USA

What a great book! Business leaders look to HR for
business solutions but are often disappointed. This book
provides invaluable tools for HR practitioners to migrate
from support to impactful business partners who deliver
solutions that are bought into by senior leadership. I
wholeheartedly recommend this book for all who are
grappling with how to capitalise on the power offered by
digital transformation and HR analytics to add greater
value to their organisations. This book is written in an
easy to understand format with many practical examples
and case studies to illustrate the use of analytics to
solve challenging problems that are commonplace in
organisations.

— Mark Cotterrell, Chairman and CEO of MAC
Consulting, South Africa

As a seasoned HR practitioner and academic, I found
Fundamentals of HR Analytics a worthwhile read.
Whether you are just about to start your HR analytics
journey or are wanting to secure HR’s seat in the
boardroom, this is a must-have and must-read book!
The authors successfully present a comprehensive sum-
mary of the perplexing people analytics ‘mystery’, so I
will surely be recommending this book to my students
and colleagues.

— Magda Bezuidenhout, PhD, Senior Lecturer in
Compensation Management, University of South Africa

Arguably the biggest skill gap as the HR profession
transforms in the digital age is in people analytics.



How can HR provide better visibility on an organisa-
tion’s most important asset – its people. Where are the
best opportunities to maximise ROI on human capital?
Which events matter most to the employee experience?
What predictive insights are possible to better enable
workplace learning and agility? This book is therefore
highly recommended as a must-read for both new and
seasoned professionals. By enabling faster and better
decisions, analytics will finally allow HR to re-claim its
essence – to be more human.

— Mayank Parekh, Chief Executive Officer at the Institute
for Human Resource Professionals, Singapore

It is an era of the Fourth Industrial Revolution and Big
Data. It is fundamental that HR should remain relevant
and aligned to the business objectives. This comprehen-
sive analysis of HR drivers is essential and dynamic
reading for all senior managers. It forms the basis for
innovative decision-making and provides hands-on
explanations with real-life case studies – from concept
to implementation, in a context of global competition
and added value for all stakeholders. Fundamentals of
HR Analytics should be required reading not only for
HR professionals but also for senior managers.

— James Allan, CEO of Sable Metals & Minerals,
South Africa

Fundamentals of HR Analytics is a must-read for any
HR professional who wants to understand and apply
data analytics to solve real HR challenges in organiza-
tions. This book offers practical guidance and demys-
tifies analytics with clear step-by-step guidelines to
develop data-driven, realistic and actionable solutions
to the common problems around talent attraction,
development, retention and engagement.

— Aileen Tan, Group Chief HR Officer, SingTel,
Singapore



FUNDAMENTALS OF HR
ANALYTICS

A Manual on Becoming HR Analytical

FERMIN DIEZ
Singapore Management University, Singapore

MARK BUSSIN
21st Century Pay Solutions, South Africa

VENESSA LEE
United Overseas Bank, Singapore

United Kingdom – North America – Japan

India – Malaysia – China



Emerald Publishing Limited
Howard House, Wagon Lane, Bingley BD16 1WA, UK

First edition 2020

Copyright © 2020 Emerald Publishing Limited

Reprints and permissions service
Contact: permissions@emeraldinsight.com

No part of this book may be reproduced, stored in a retrieval
system, transmitted in any form or by any means electronic,
mechanical, photocopying, recording or otherwise without
either the prior written permission of the publisher or a licence
permitting restricted copying issued in the UK by The Copyright
Licensing Agency and in the USA by The Copyright Clearance
Center. Any opinions expressed in the chapters are those of
the authors. Whilst Emerald makes every effort to ensure the
quality and accuracy of its content, Emerald makes no
representation implied or otherwise, as to the chapters’
suitability and application and disclaims any warranties,
express or implied, to their use.

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

ISBN: 978-1-78973-964-0 (Print)
ISBN: 978-1-78973-961-9 (Online)
ISBN: 978-1-78973-963-3 (Epub)



TABLE OF CONTENTS

List of Figures ix

Foreword xiii

Acknowledgments xix

Introduction xxi

Part I : The Basics of HR Analyt ics

1. Basics of Finance, Statistics and Data-analytic Thinking 3

2. Tools for HR Analytics 37

3. Data Collection 47

4. HR Analytics Modelling 69

Part I I : Appl icat ions

5. Turnover 101

6. Training and Development 121

7. Strategic Resourcing 143

8. Recruitment 167

9. Compensation and Benefits 187

10. Career Planning 207

11. HR Policies vs Profits 223

12. Conclusions and Thoughts on the Future of HR Analytics 237

References 247

Index 249



This page intentionally left blank



LIST OF FIGURES

Figure 1.1 Changing HR Requests from Management. 5

Figure 1.2 HR Analytics Maturity. 7

Figure 1.3 An Eight-step Approach to HR Analytics. 13

Figure 1.4 Example of an Analysis Design Framework. 16

Figure 1.5 The People Analytics Journey. 35

Figure 2.1 Total Costs of Ownership: Cloud-based vs
On-premise. 39

Figure 2.2 SaaS vs PaaS vs IaaS. 40

Figure 2.3 HR Data Warehouse – Structure of Data Systems. 42

Figure 4.1 Summary of Sources of Problems or Opportunities. 72

Figure 4.2 Summary of Scoping Approach. 75

Figure 4.3 Examples of Hard and Soft Data. 77

Figure 4.4 Different Metrics Yield Different Insights. 80

Figure 4.5 Expected Impact and Amount of Complexity
of Projects. 89

Figure 4.6 Illustration of a Straight Line Model. 93

Figure 4.7 Sensitivity and Specificity. 93

Figure 5.1 Top Attrition Reasons. 105

Figure 5.2 Compa-ratio vs Performance Rating. 108

Figure 5.3 Turnover by Performance Rating. 109

Figure 5.4 Managers with Highest Attrition. 109

Figure 5.5 Turnover by Years of Tenure. 111

Figure 5.6 Job Classification and HR Dimensions. 115

Figure 5.7 Skewed Performance Appraisal Scores. 117

Figure 5.8 Performance Measurements – Case Study. 119

ix



Figure 6.1 Annual Benefits of Training by Performance
Quintiles. 126

Figure 6.2 Kirkpatrick’s Four Levels. 137

Figure 7.1 Examples of Scenarios. 148

Figure 7.2 Internal and External Labour Markets. 150

Figure 7.3 Talent Management Options. 151

Figure 7.4 Forecasting Internal Supply. 152

Figure 7.5 Identifying Trends in a Time Series Annual
Demand for Contract Manufacturing Workers. 154

Figure 7.6 Seasonal and Cyclical Effect. 155

Figure 7.7 Unemployment Rate. 156

Figure 7.8 Forecasting with a Linear Regression Model. 156

Figure 7.9 Regression Forecasting with Causal Variables. 157

Figure 7.10 Results of Multiple Regression Model. 158

Figure 7.11 Demand/Supply Gap Summary. 161

Figure 7.12 Job Family Demand Forecasts Summary. 162

Figure 7.13 Initial Projections. 163

Figure 7.14 Final Projections. 164

Figure 8.1 Probability of a New Hire Falling into Each
Performance Quartile – Current Process vs New
Process. 170

Figure 8.2 Survey Data. 175

Figure 8.3 Company Data. 176

Figure 8.4 Three Levels for Analysing Talent. 177

Figure 8.5 Selection Funnel. 181

Figure 9.1 Possible Factors to Include in a Conjoint Analysis
of Total Rewards. 191

Figure 9.2 Examples of Conjoint Surveys. 195

Figure 9.3 Possible Results of the Conjoint Analysis of
Total Rewards. 196

Figure 9.4 Illustration of MANOVA. 198

Figure 9.5 Efficient Frontier of Benefits Using Conjoint
Analysis. 202

Figure 10.1 Types of Decision Trees. 210

x List of Figures



Figure 10.2 Example of a Decision Tree. 211

Figure 10.3 Supply/Demand Combinations and Possible
Payoffs. 214

Figure 10.4 Potential Career Path of an HR Undergraduate. 216

Figure 10.5 Job Families as Input to Career Pathing. 218

Figure 10.6 An Example of Skills Matching for Career
Planning. 220

Figure 10.7 Career Movements Identified and
Corresponding Skills Overlap. 220

Figure 10.8 How Skills Overlaps Facilitate Lateral
Movements. 221

Figure 11.1 Adding a Second Variable Increases Our
Predictive Ability. 224

Figure 11.2 Adding Additional Variables Increases Our
Predictive Ability Further. 224

Figure 11.3 Linkages between HR Metrics and Business
Metrics. 225

Figure 11.4 Example of the Interaction between HR, Talent
and Business Metrics. 226

Figure 11.5 % Change in Voluntary Turnover Probability. 227

Figure 11.6 New Hire ‘Quick Quits’ for Employees by
Union Affiliation. 228

Figure 11.7 Factors Affecting the Probability of Promotion or
Increased Pay. 229

Figure 11.8 Elements of the EVP Which Impact Store
Profitability. 229

Figure 11.9 Overtime Hours per Eligible Employee per
Month in a Store. 230

Figure 11.10 Percentage of Full-time Employees in a Store. 231

Figure 11.11 Five Primary Levers for Creating GrocerCo’s
EVP. 231

Figure 11.12 Percentage Change in Voluntary
Turnover Probability. 234

Figure 11.13 Percentage Change in Store Sales. 235

List of Figures xi



This page intentionally left blank



FOREWORD

INFORMATION RICH, INSIGHT POOR. The digital trans-
formation has been happening in HR for some time. With that
transformation has been a tremendous increase in the accessibility
of HR data. With so much data, HR professionals are faced with
how to consume these data. As a function we are not putting the
data to work for us to help us improve our organisation. This book,
written by Dr Fermin Diez, Dr Mark Bussin and Venessa Lee,
provides you the tools to make sense of all of this disparate infor-
mation so you can make better HR business decisions.

I have had the pleasure to work with Fermin Diez in multiple
consultancies over the past 25 years. Both of us have been highly
aligned in terms of our passion for making better business deci-
sions in the HR department through more fact-based analysis.
We have seen data accessibility with easier to use tools grow
exponentially and permitted us to work on projects that were
able to measure success of an HR program or how a particular
change in an HR program can deliver positive results for the
company. As for the overall HR function, the ways to analyse the
robust data sets have been left many times in the hands of con-
sultants. This is changing. As HR strategies continue to better
align with the business strategy, the requirement for basic and
advanced HR analytics has increased. With the combination of
Fermin’s, Mark’s and Venessa’s consulting background and
corporate experience, they bring a more practical approach to
HR analytics in this book which people can quickly adopt and
implement on their own.

In my 35 years of leading businesses that specialise in data,
technology and insights, I have seen the growing need for upgrading
the business acumen of the HR department (and even co-founded a
course of Business Acumen for the HR Professional through the

xiii



World@Work association). HR analytics is key to upgrading your
business acumen. We see techniques that have been used on the
sales side (from client acquisition factors to customer retention
analysis) for a long time to apply these same techniques to the
human capital of an organisation. By applying these techniques,
you can improve the results of the organisation. Since human
capital is usually the largest expense in your company, and since we
really know the least about it, you can apply these techniques
outlined in this book to make significant differences in your com-
pany. Huge opportunities exist in HR to gain advantages and
insights by improving your company through HR analytics. Here
are some first-hand experiences:

• Analytics identified how a high potential management program
in a large manufacturing company was causing negative impacts
to the company. The basis was that these high potential man-
agers were moving on to the next roles too early and were not
seeing their changes through completion. In other words, a high
potential would get into a role, want to make changes to prove
themselves, make the changes, but then started looking for their
next role. This program was causing changes after changes in
processes with no follow-through, which impacted productivity
in a negative way.

• A large software company used analytics to provide a better
measure on whether an expatriate assignment was determined to
be successful based upon many factors. This company was
growing in emerging markets and expatriation success was a key
driver for their global success. Again, no one can measure
someone’s heart or mind, but based upon big data, a model
could be developed on the probability of success for an expa-
triate move (as these moves are expensive!).

• Analytics determined that a company had the wrong balance of
full-time and contingent workers. The company thought a
strategy of having more cost-effective contingent workers was
the right strategy. Unfortunately, the analytics highlighted how
customer service degraded and impacted the company in a
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negative way. The analytics used were able to identify a more
optimal balance of full-time employees and contingent workers.

These are just some of many types of analytics that utilise the
tools that you will learn in the book and can apply them TODAY!
As you read this book, remember the following:

1. It’s easy!
With so much information at your fingertips, there are excellent
measures that can quickly be produced which can have imme-
diate success in sharing with colleagues or the business. Many
books in this area are highly technical and lack the practical
nature of what is demonstrated in this book. In the past, the best
word to describe data in HR was ‘helter-skelter’ because data
were in different, completely unrelated systems. With digital
transformation, many of these data sets are being brought
together so that analysis can be performed on all of the data at
one time as opposed to just pieces of the information. This
provides easier and better analysis.

2. The problem that you are trying to solve is your unique
problem.
Context is everything. With HR analytics, this is not any
different. You have a different business strategy than other
companies, therefore, your HR strategy to achieve that business
strategy is unique to your organisation. There is no prescribed
answer to HR analytics. However, you can learn the tools and
apply them to your specific circumstance and deliver the unique
solution that will be best for your organisation.

3. It’s not about the data but the actionable insights.
This has been one of the major issues that HR professionals
face: ‘I have so much data, what do I do now?’ As with any
solution, you need to address a problem or hypothesis. Are there
key success factors that relate to the HR strategy that will be
used to implement the business strategy? Focus on those areas
where there are clear issues for success. With this problem at
hand, you begin the slow process of understanding what are the
factors that impact the problems and make sure that you have
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data that can be used in various ways, as outlined in the book,
to help measure, explain or address the issue.

The best insights are those that you can take an action to
address. Yes, it is great to understand trends. However, it is
better if you understand the trends, then take an action that will
improve it and, most importantly, measure the improvement!

4. Predictive analytics and simulations are the best!
In HR analytics, you have different measures that have differ-
ence strengths in understanding of the impact. You first start
with anecdotal data. You hear from someone that this one
person has an issue and then many want to generalise that to
everyone then having a similar issue. This is the weakest mea-
sure. Using turnover as an example, you always hear that this
key staff person left the company because base salaries at our
organisation are low. Is this the real reason why the person left?
As we know, pay is an important element but there are many
other factors that drive turnover.

Next type of measure, you have reality checks. This begins a
more fact-based examination. You go to make sure you have the
outcome that you were thinking the action would have. In our
turnover example, you might check the pay relative to others in
the organisation with similar skill sets to assess their pay.

Next, you have the ongoing reports. These are helpful, but
are simplistic, since they are standard reports. They provide a
baseline of information. You can line these ongoing reports
together to produce some trends over time. This might be as
simple as a headcount report and showing any joiners or leavers
from each department.

As we continue to strengthen our measurement power, the
next level is benchmarks. How does this one observation
compare to others? This provides some context on the issue. A
simple example is if your company has 10% turnover and your
peer group has 20%. You can assume that you have less vola-
tility in your staff, but do not know the answer to the question
‘why is your turnover lower?’

Correlation is the next level and provides greater strength in
assessing the issue. In our turnover example, there are many
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possible factors that can be the cause of turnover: pay relative to
market, performance, growth opportunities, management, etc.
With correlation measures, you can begin to assess how these
factors correlate to turnover and which one might be more
highly correlated with departures. However, correlation is not
causation.

Up to now, these previous measures are looking at what has
happened in the past (i.e. looking through the rear-view mirror).
The strongest measures are prediction, causation and simula-
tions. Since these techniques are more valuable, they can be
leveraged to make more impactful decisions. These measures
look through the windshield, that is, to the future. In our
example of turnover, we can ask the question, who is most likely
to leave the company? With the answer to this, you can make
actions that will address these at-risk employees in a proactive
way.

5. Make a difference
Business acumen is not reading this book and adding tools to
your skills. It is about thinking differently as a business person
and not in a traditional HR approach. One of the first things to
do is focus on fact-based decision-making. You will get more
support for your work if you provide the analytical backup that
you will be able to carry out after reading this book. Ultimately,
you will be able to make a positive difference to your
organisation!

Read the book, enjoy it! You will upgrade your capabilities and
immediately start to apply what you learn. As a practitioner, I plan
to recommend this book as a baseline reading for HR analytics.

Steve Brink
Chief Executive Officer, Associates for International

Research, Inc. (AIRINC)
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INTRODUCTION

If you torture the data long enough, it will confess!!

— Ronald Coase, Nobel Prize Winning Economist

The future of the HR profession lies in analytics. No professional
entering the field can expect to succeed in his or her career without
a solid understanding and hands-on practice of analytical tools to
help in making people decisions.

To implement their business strategies effectively, leaders
must deal with people issues in a way that allows them to gain
competitive advantage through people (Thomas, Smith, & Diez,
2013). The organisations that will win the ‘war for talent’ will be
those which are better at identifying and keeping key talent, moti-
vating high performance, developing and promoting staff and
predicting future people needs accurately. HR professionals need
analytics to address these challenges. For example, linking pay for
performance has been a dogma of management, but recent research
shows that most incentive plans do not produce the desired
behaviour, and that pay, in fact, has little correlation to business
results (Boudreau, 2010; Diez 2018).

To succeed in the business world, it is imperative that HR pro-
vide data-driven answers and insights on how to implement and
execute strategy through the people in the organisation. The aim of
this book is to arm individual practitioners with practical, hands-
on approaches to connect HR policies and practices to business
performance. Our objective is to make HR analytics possible for
everyone, although some prior knowledge of basic statistics,
managerial accounting and HR concepts are useful when reading
this book.
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We leverage on key statistics and finance concepts, such as
ROI and people productivity. We also assume readers are
familiar with common available tools (e.g. Workday, Tableau,
Excel, etc.) to manage data and visualise outcomes. Throughout
the book we discuss data collection, clean-up and warehousing;
how to build descriptive and predictive models; and apply
HR analytics skills and tools for workforce planning, recruit-
ment, compensation, training, career planning and turnover
analysis.

More specifically, by the time readers finish reading this book,
they should be able to:

1. Review key statistical and finance/accounting concepts in a way
that is useful for HR analytics. These include measures of profit
(EBIT, EBITDA, Net Profit), measures of financial return (ROI,
ROE, ROA), measures of efficiency (cost, labour productivity)
and descriptive/predictive statistics (regressions, correlations,
z-scores).

2. Understand basic HR analytics concepts such as data-analytic
thinking, data management and modelling. This will allow
readers to go beyond the best practices or the benchmark data
that HR and its business clients have been relying on to design
programs and policies. Using data-analytic thinking and
applying it on your own company’s data will uncover unique
insights that will provide your organisation a competitive edge
that the conventional best practices or benchmark data fail to
offer.

3. Understand how data are to be collected, prepared for analysis
and stored so they can be used with the various commonly
found tools.

4. Model HR analytics questions on workforce planning, recruit-
ing, training, career planning, pay and turnover rates.

Our emphasis is in developing the readers’ abilities to sell their
solutions to the business, and not only understanding of the existing
problems through evidence-based management.
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How this Book is Organised

In the first four chapters of the book we focus on the basics of HR
analytics: Data-analytic thinking, tools, data management and
modelling. Once readers have a basic understanding of analytics,
we move – in the second part of the book – to the application of
these techniques to specific HR problems. Note that we go from
simpler analytics to more complex and use a variety of HR issues to
illustrate different types of analysis that can be done. Of course,
once readers are familiar with various concepts, they can apply
them to different HR issues. For instance, we illustrate the use of
simple regressions in the chapter about turnover. And we look at
multiple regressions when looking at recruiting. But, of course,
either concept can be applied to both these HR problems.

Following are the chapter topics and some comments about the
broad objectives of each.

Part I: The Basics of HR Analytics

Chapter 1: Basics of Finance and Statistics and Data-analytic
Thinking
In this chapter, we review concepts with which you should be
familiar, but we cast them in an HR light. These include potential
variables of interest such as measures of profit (EBIT, EBITDA, Net
Profit), measures of financial return (ROI, ROE, ROA) and mea-
sures of efficiency (cost, labour productivity). We also review con-
cepts related to descriptive/predictive statistics (regressions,
correlations, z-scores). Finally, we cover the principles of data-
analytic thinking, including clustering, text analytics, network sci-
ence and classification and regression.

Chapter 2: Tools for HR Analytics
The objective of this chapter is to have a look at what popular and
easy-to-use tools for HR analytics can do.

Chapter 3: Data Collection, Clean-up and Warehousing
This chapter is about understanding data and how to use them. We
discuss structured (internal) data, big data (external), and how to
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ensure the validity, reliability and generalisability of data for con-
sistency and clarity. We will also talk about storing of data, so it
can be consolidated and accessed.

Chapter 4: HR Analytics Modelling
We cover two main ideas in this chapter:

1. Developing and testing hypotheses and models

2. Data analytical thinking

Part I I: Applications

Chapter 5: Turnover
Turnover is where most HR analytics programs are focused in
practice. We look at a simple, yet powerful, way to address this issue.

Chapter 6: Training and Development
This section considers the important, but elusive, concept of the
ROI of training.

Chapter 7: Workforce Planning
Accurately predicting how many employees are needed, with which
characteristics and by when, is a source of competitive advantage.
We explore how this is done.

Chapter 8: Recruiting
Attracting staff is an essential task of HR. The objective of this
chapter is to examine what it takes to ‘hire’ successful employees, in
terms of quality, longevity and fit.

Chapter 9: Pay Plans
Pay is the traditional ‘data-driven’ area of HR. We explore how HR
analytics can be used to ascertain the perceived value of benefit
programs.

Chapter 10: Career Planning
In this chapter, we illustrate the importance of setting career tracks
and how analytics can be used to support this important HR process.
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Chapter 11: HR Policies vs Profit
This chapter brings to light the links between HR policies and
company profitability.

Chapter 12: Where to Next?
To conclude, we point readers towards ways to improve their HR
analytics skills and additional tools to consider.

Introduction xxv


	FUNDAMENTALS OF HR ANALYTICS
	PRAISE FOR FUNDAMENTALS OF HR ANALYTICS
	FUNDAMENTALS OF HR ANALYTICS: A Manual on Becoming HR Analytical
	Copyright
	TABLE OF CONTENTS
	LIST OF FIGURES
	FOREWORD
	ACKNOWLEDGMENTS
	INTRODUCTION



