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About II1A

lIA is an independent research firm for organizations committed to accelerating
their business through the power of analytics. We believe that in the new data
economy only those who compete on analytics win. We know analytics inside and
out—it’s what we do. IIA works across a breadth of industries to uncover
actionable insights gleaned directly from our network of analytics practitioners,
industry experts, and faculty. In the era of analytics, we are teachers, guides and
advisors. The result? Our clients learn how best to leverage the power of
analytics for greater success in the new data economy.

Let IIA be your guide. Contact us to accelerate your progress:
ﬁ Click: iilanalytics.com
IlIA Call: 503-467-0210

v Email: research@iianalytics.com
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About Thomas Davenport

IIA Research Director Tom Davenport is the
President's Distinguished Professor of IT and
Management at Babson College, and a
research fellow at the MIT Center for Digital
Business. Tom’s "Competing on Analytics"
idea was recently named by Harvard
Business Review as one of the twelve most
important management ideas of the past
decade and the related article was named
one of the ten ‘must read’ articles in HBR’s
75 year history. His most recent book, co-
authored with Jinho Kim, is Keeping Up with
the Quants: Your Guide to Understanding
and Using Analytics.
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Analytics 3.0 is an environment that combines the best of 1.0 and 2.0—a blend of big
data and traditional analytics that yields insights with speed and impact.
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Introduction:
The Rise of Analytics 3.0

Big-thinking gurus often argue that we have
moved from the agricultural economy to the
industrial economy to the data economy.

It is certainly true that more and more of our
economy is coordinated through data and
information systems. However, outside of the
information and software industry itself, it’s
only over the last decade or so that data-
based products and services really started to
take off.
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Around the turn of the 215t century, as the
Internet became an important consumer and
business resource, online firms including
Google, Yahoo, eBay, and Amazon began to
create new products and services for
customers based on data and analytics.

A little later in the decade, online network-
oriented firms including Facebook and
LinkedIn offered services and features based
on network data and analytics.

These firms created the technologies and
management approaches we now call “big
data,” but they also demonstrated how to
participate in the data economy. In those
companies, data and analytics are not just an
adjunct to the business, but the business
itself.
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Analytics 3.0 in Action

As large firms in other industries also adopt
big data and integrate it with their previous
approaches to data management and
analytics, they too can begin to develop
products and services based on data and
analytics, and enter the data economy.

GE is one of the early adopters of this
approach among industrial firms. It is placing
sensors in “things that spin” such as jet
engines, gas turbines, and locomotives, and
redesigning service approaches based on the
resulting data and analysis.

Since half of GE’s revenues in these
businesses come from services, the data
economy becomes critical to GE’s success.
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ANALYTICS 3.0 | FAST BUSINESS IMPACT

FOR THE DATA ECONOMY
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» “Analytics 3.0” is an appropriate name for this next evolution of the
analytics environment, since it follows upon two earlier generations of
analytics use within organizations.

» Analytics 3.0 represents a new set of opportunities presented by the data
economy, and a new set of management approaches at the intersection of
traditional analytics and big data.
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(@ Analytics 1.0 Characteristics

Analytics 1.0—Traditional
Analytics

Analytics are not a new idea. To be sure, there
has been a recent explosion of interest in the
topic, but for the first half-century of activity,
the way analytics were pursued in most
organizations didn’'t change much.

This Analytics 1.0 period predominated for half
a century from the mid-1950s (when UPS
initiated the first corporate analytics group in
the U.S.) to the mid-2000s, when online firms
began innovating with data.

Of course, firms in traditional offline industries
continued with Analytics 1.0 approaches for a
longer period, and many organizations still
employ them today.
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From a technology perspective, this was the
era of the enterprise data warehouse and the
data mart. Data was small enough in volume
to be segregated in separate locations for
analysis.

This approach was successful, and many
enterprise data warehouses became
uncomfortably large because of the number of
data sets contained in them. However,
preparing an individual data set for inclusion in
a warehouse was difficult, requiring a complex
ETL (extract, transform, and load) process.

For data analysis, most organizations used
proprietary Bl and analytics “packages” that
had a number of functions from which to
select.

Analytics 1.0 Data Environment

DATA
WAREHOUSE
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The Analytics 1.0 ethos was internal, Analytics 1.0 Ethos
painstaking, backward-looking, and slow. Data

was drawn primarily from internal transaction
systems, and addressed well-understood
domains like customer and product
information.

Reporting processes only focused on the past,
without explanation or prediction. Statistical
analyses often required weeks or months.
Relationships between analysts and decision-
makers were often distant, meaning that
analytical results often didn’t meet executives’
requirements, and decisions were made on
experience and intuition.

Analysts spent much of their time preparing
data for analysis, and relatively little time on
the quantitative analysis itself.
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Analytics 2.0—Big Data

Starting in the mid-2000s, the world began to
take notice of big data (though the term only
came into vogue around 2010), and this
period marked the beginning of the Analytics
2.0 era.

The period began with the exploitation of
online data in Internet-based and social
network firms, both of which involved massive
amounts of fast-moving data. Big data and
analytics in those firms not only informed
internal decisions in those organizations, but
also formed the basis for customer-facing
products, services, and features.

Analytics 2.0 Characteristics
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These pioneering Internet and social network
companies were built around big data from the
beginning. They didn’t have to reconcile or
integrate big data with more traditional
sources of data and the analytics performed
upon them, because for the most part they
didn’t have those traditional forms.
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Big data could stand alone, big data analytics
could be the only focus of analytics, and big
data technology architectures could be the
only architecture.
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Key Developments in 2.0

Big data analytics as a standalone entity in
Analytics 2.0 were quite different from the 1.0
era in many ways.

As the big data term suggests, the data itself
was either very large, relatively unstructured,
fast-moving—or possessing all of these
attributes.

Data was often externally-sourced, coming
from the Internet, the human genome, sensors
of various types, or voice and video.

A new set of technologies began to be
employed at this time.

- Analytics 2.0 - Copyright® 2013 IIA All Rights Reserved iianalytics.com | 14




Analytics 2.0 Ethos

The ethos of Analytics 2.0 was quite different
from 1.0. The new generation of quantitative
analysts was called “data scientists,” with both
computational and analytical skills.

Many data scientists were not content with
working in the back room; they wanted to work
on new product offerings and to help shape
the business.

There was a high degree of impatience; one
big data startup CEO said, “We tried agile
[development methods], but it was too slow.”
The big data industry was viewed as a “land
grab” and companies sought to acquire
customers and capabilities very quickly.
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Analytics 3.0 Characteristics

D)

Analytics 3.0—Fast Impact for
the Data Economy

Big data is still a popular concept, and one
might think that we’re still in the 2.0 period.
However, there is considerable evidence that
large organizations are entering the Analytics
3.0 era.

It’s an environment that combines the best of
1.0 and 2.0—a blend of big data and
traditional analytics that yields insights and
offerings with speed and impact.
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ANALYTICS 3.0 | THE ERA OF IMPACT

A INTERNATIONAL
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Traditional
Analytics

* Primarily descriptive
analytics and reporting

* Internally sourced,
relatively small,
structured data

* “Back room” teams
of analysts

* |nternal decision
support
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Big Data

Complex, large, unstructured
data sources

New analytical and
computational capabilities

“Data Scientists” emerge

Online firms create data-
based products and services
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Rapid Insights
Providing Business
Impact

Analytics integral to running the
business; strategic asset

Rapid and agile insight delivery

Analytical tools available at point
of decision

Cultural evolution embeds
analytics into decision and
operational processes

All businesses can create data-
based products and services
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Although it’'s early days for this new model, the
traits of Analytics 3.0 are already becoming
apparent.

Banks, industrial manufacturers, health care
providers, retailers—any company in any
industry that is willing to exploit the
possibilities—can all develop data-based
offerings for customers, as well as support
internal decisions with big data.
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Analytics 3.0 in Action

There is considerable evidence that when big
data is employed by large organizations, it is

not viewed as a separate resource from
traditional data and analytics, but merged
together with them.

In addition to this integration of the 1.0 and
2.0 environments, other attributes of Analytics
3.0 organizations are described on the
following pages.
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Analytics 3.0 in Action

Multiple Data Types,
Often Combined

Organizations are combining large and small
volumes of data, internal and external sources,
and structured and unstructured formats to
yield new insights in predictive and
prescriptive models.

Often the increased number of data sources is
viewed as incremental, rather than a
revolutionary advance in capability.
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A New Set of Data
Management Options

In the 1.0 era, firms employed data
warehouses with copies of operational data as
the basis for analysis. In the 2.0 era, the focus
was on Hadoop clusters and NoSQL
databases.

Now, however, there are a variety of options
from which to choose in addition to these
earlier tools: Database and big data
appliances, SQL-to-Hadoop environments
(sometimes called “Hadoop 2.0”), vertical and
graph databases, etc.
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Technologies and Methods are
Much Faster

Big data technologies from the Analytics 2.0
period are considerably faster than previous
generations of technology for data
management and analysis.

To complement the faster technologies, new
“agile” analytical methods and machine
learning techniques are being employed that
produce insights at a much faster rate.

Like agile system development, these methods
involve frequent delivery of partial outputs to
project stakeholders; as with the best data
scientists’ work, there is an ongoing sense of
urgency.
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Analytics 3.0 in Action

Integrated and Embedded
Analytics

Consistent with the increased speed of
analytics and data processing, models in
Analytics 3.0 are often being embedded into
operational and decision processes,
dramatically increasing their speed and
impact.

Some firms are embedding analytics into fully
automated systems based on scoring
algorithms or analytics-based rules. Others are
building analytics into consumer-oriented
products and features.

In any case, embedding the analytics into
systems and processes not only means greater
speed, but also makes it more difficult for
decision-makers to avoid using analytics—
usually a good thing.
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Hybrid Technology
Environments

It’s clear that the Analytics 3.0 environment
involves new technology architectures, but
it’s a hybrid of well-understood and
emerging tools.

The existing technology environment for
large organizations is not being disbanded,;
some firms still make effective use of
relational databases on IBM mainframes.

However, there is a greater use of big data
technologies like Hadoop on commodity
server clusters; cloud technologies (private
and public), and open-source software.

Analytics 3.0 Data Environment
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Data Science/Analytics/IT Teams

Data scientists often are able to run the whole show—or at least have a lot of
independence—in online firms and big data startups. In more conventional large firms,
however, they have to collaborate with a variety of other players.

In many cases the “data scientists” in large firms may be conventional quantitative
analysts who are forced to spend a bit more time than they like on data management
activities (which is hardly a new phenomenon).
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And the data hackers who excel at extracting
and structuring data are working with
conventional quantitative analysts who excel
at modeling it.

This collaboration is necessary to ensure that
big data is matched by big analytics in the 3.0
era.

Both groups have to work with IT, which
supplies the big data and analytical
infrastructure, provides the “sandboxes” in
which they can explore data, and who turns
exploratory analyses into production
capabilities.
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Organizations with C-level
Chief Analytics Officers analytics roles:

When analytics and data become this
important, they need senior management
oversight.

And it wouldn’t make sense for companies to
have multiple leaders for different types of
data, so they are beginning to create “Chief
Analytics Officer” roles or equivalent titles to
oversee the building of analytical capabilities.
We will undoubtedly see more such roles in
the near future.
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Analytics 3.0 in Action

The Rise of Prescriptive
Analytics

There have always been three types of
analytics:

descriptive, which report on the past;

1.
2. predictive, which use models based on
past data to predict the future;

3. prescriptive, which use models to specify
optimal behaviors and actions.

Analytics 3.0 includes all types, but there is an
increased emphasis on prescriptive analytics.

These models involve large-scale testing and
optimization. They are a means of embedding
analytics into key processes and employee
behaviors. They provide a high level of
operational benefits for organizations, but
require high-quality planning and execution.
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Analytics 3.0
()

Summary @

Even though it hasn’t been long since the
advent of big data, these attributes add up to
a new era.

It is clear from our research that large
organizations across industries are joining the
data economy. They are not keeping traditional
analytics and big data separate, but are
combining them to form a new synthesis.

Some aspects of Analytics 3.0 will no doubt
continue to emerge, but organizations need to
begin transitioning now to the new model.

It means changes in skills, leadership,
organizational structures, technologies, and
architectures. Together these new approaches
constitute perhaps the most sweeping change
in what we do to get value from data since the
1980s.
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It’s important to remember that the primary
value from big data comes not from the data
in its raw form, but from the processing and
analysis of it and the insights, decisions,
products, and services that emerge from
analysis.

The sweeping changes in big data
technologies and management approaches
need to be accompanied by similarly dramatic
shifts in how data supports decisions and
product/service innovation processes.

These shifts have only begun to emerge, and
will be the most difficult work of the Analytics
3.0 era. However, there is little doubt that
analytics can transform organizations, and the
firms that lead the 3.0 charge will seize the
most value.
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Era 1.0: Traditional Analytics 2.0: Big Data 3.0: Data Economy

Timeframe Early 2000s to Today

Culture, Ethos Agile, experimental, hacking...new
focus on data-based products and
services for customers

Type of analytics * 5% predictive, prescriptive
* 95% reporting, descriptive (visual)

Cycle time An insight a week

Data Very large, unstructured, multi-
source...much of what’s interesting is
external...explosion of sensor data

“Big Data”
Technology New technologies: Hadoop, commodity
servers, in-memory, machine learning,

open source...”unlimited” compute
power

Organization & Data Scientists are “on the

Talent bridge”...talent shortage
noted...educational programs on
the rise

-Summar Y- Copyright©® 2013 1A All Rights Reserved iianalytics.com | 31




ANALYTICS 3.0 | FAST BUSINESS IMPACT
FOR THE DATA ECONOMY

Today
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Traditional —\
Analytics

* Primarily descriptive
analytics and reporting

Fast Business
Impact for the Data
Economy

* Internally sourced,
relatively small,
structured data

* Seamless blend of traditional
* “Back room” teams analytics and big data

of analysts * Analytics integral to running the

N Big Data
* Internal decision business; strategic asset

* Complex, large, unstructured
support data sources + Rapid and agile insight delivery
Analytical tools available at point

* New analytical and e
of decision

computational capabilities
* Cultural evolution embeds
analytics into decision and
operational processes

» “Data Scientists” emerge

* Online firms create data-
based products and services
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Recipe for a 3.0 World
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Recommendations for Success A DELTA = CHANGE
In the New Data Economy

. DATA BREADTH, INTEGRATION, QUALITY
» Use five factors (DELTA), five levels . ENTERPRISE APPROACH T0 MANAGING ANALYTICS
(1-5) to establish and measure
analytical Capablllty . LEADERSHIP PASSION AND COMMITMENT
. TARGETS FIRST DEEP THEN BROAD
» Become a student of the analytics . ANALYSTS PROFESSIONALS AND AMATEURS

environment

STAGE 5
ANALYTICAL COMPETITORS

» Educate your leaders on the
. . S MDA NITe
potential of analytics based on ANALYTICAL COMPANIES
what you're seeing

ANALYTICAL ASPIRATIONS

» Use IIA as your barometer [OCALIZED ANALYTICS

STAGE 1
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Let IIA be your guide.

Contact us to accelerate your progress.

Click: lianalytics.com
Call: 503-467-0210
Email: research@iianalytics.com
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