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Big Data and Analytics
HANDLING THE VOLUME, VELOCITY AND VALUE OF THE FACTS
AND STATISTICS FOUND ON THE INFORMATION SUPERHIGHWAY

U

sing large and varied sets of data to unearth hidden
patterns, market trends, customer preferences
and other useful details has become even more
prevalent within today’s companies than ever
before. And, it stands to reason, especially with all
of the benefits. Think new revenue opportunities, more effective
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marketing, better customer service, improved operational
efficiency and competitive advantages over rivals, just to name
a few. Here, three local experts discuss how they use big data
and analytics within their respective companies; the challenges
associated with the practice; how the field is growing and
evolving; and more.
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R R  MEETING THE EXPERTS

“The biggest difference between
how data is generated now
versus how it was generated
back in the day is that we not
only have information, but we
also have information about the
information.”

DAVID RUBINGER: For this discussion
on big data and analytics, we have a
trio of professionals who will explore
the topic from three very different
points of view. To begin, I’d like each
of you to tell me about the unique
role you play in your company.
WILL AUCHINCLOSS: I run the global
advisory and analytics business for
Atlanta-based PRGX, which analyzes
the spend data for the world’s largest
Fortune 500 and Global 300 companies.
My team uses the analytic platform
we’ve built during the past 50 years,
and the knowledge we have in spend
data, to provide insights that can help
our clients spend their money more
efficiently. So, we’re using big data to
find insights that they’ve never seen
before, and it’s been a fun journey.
RAM CHELLAPPA: I’m associate dean
of the newly launched master of science
in business analytics program at Emory
University’s Goizueta Business School
that was created in response to industry
need. Back in the day, we used to have
a business guy and a tech guy, and they
would never talk to each other. This
used to be the bane of most industries.
Now the story seems to be that there’s a
business person, tech person and data
person, and those three people can’t talk
to each other. So, the program creates a
business data scientist who is a translator
and fits into all of those different areas.

— RAM CHELLAPPA

MATT GARLAND: I run the research
teams for the company Pindrop, whose
mission is to provide real-time security,
trust and identity for every voice
interaction. We do that for eight of the
top 10 banks in the U.S. and three of the
top five brokerages. The research team’s
mission is to advance the state of the art
in authentication and fraud solutions.
We not only look at transactional data
from contact centers, but also audio
data. So, our analytics extends in some
interesting directions. We do a lot of
scientific research in addition to the
normal business focused research.
RUBINGER: And Pindrop is private
equity backed; is that correct?
GARLAND: Correct. Venture
backed by Andreessen Horowitz,

Citi Ventures, IVP and Google.
RUBINGER: And is PRGX
publicly traded?
AUCHINCLOSS: Yes.
RUBINGER: How long has
PRGX been in business?
AUCHINCLOSS: Almost 50 years.
RUBINGER: How long has
Pindrop been around?
GARLAND: We are in our seventh year.
RUBINGER: So, we have a company
that’s mature; a company that’s beyond
the startup and is now in the growth
phase; and the dean of a program that’s
also of a recent vintage, because data
and analytics have become so critically
important to the running of any

business. You guys represent an excellent
platform for all of those. Dr. Chellappa,
big data seems to be an awfully simple
term for something that’s very complex.
Where do you think this came from,
and why are we even talking about it?
CHELLAPPA: One way to think about
this is what we call the data-generating
process, such as how we are generating
so much data. That forms the core
of why we talk about big data. The
biggest difference between how data
is generated now versus how it was
generated back in the day is that we
not only have information, but we also
have information about the information.
That means not only that the data was
generated, but where it was generated,
when it was generated, who else was
there and what else was going on at
the same time. Suddenly, what used
to be called metadata is actually now
part of the data itself. So, this leads
to a way of thinking about data in a
somewhat unstructured fashion. I
would say big data has really resonated
with the industry, because we are now
incorporating unstructured data that
was not really ever part of what used
to be data. Consider when a person
speaks — we can now know the voice,
perhaps the tone and even the mood.
We could always store this information
but we never looked into it. Now we
can and this for the crux of big data
volume, the velocity (meaning the speed
at which it’s being generated) and the
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variety of data. These are the three main
components of what constitutes big data.

“The advent of voice-over-IP
technology connected to the
public switched telephone
network enabled trivial phone
number spoofing, which helped
attackers to masquerade
as others and take social
engineering up to a new level.”

RUBINGER: So, volume, velocity
and variety. Fifty years ago, PRGX
tried to do this back in the days
of Profit Recovery Group, right?
How did you do it back then?
AUCHINCLOSS: You couldn’t, so our
business is more of an evolutionary story.
I’ve been at PRGX about a year, and I
look at some old annual reports that
talk about automating the auto process
and have images of CD-ROMs on the
front page of the report to represent
cutting-edge technology; it’s funny to
reflect on that now. What’s changed is
a confluence of things. The amount of
data is increasing exponentially, but the
computing power is keeping up with
it right now and maybe even lapping
it. That allows you to ingest all of this
data, analyze it and map it in a way
that provides a context from which
you can take action. In simple terms,
I’m a former management consultant.
I worked at Bain & Co., and back in the
day, a massive spreadsheet might have
been 50 megabytes, maybe a gig. Now
our average clients have 26 terabytes of
data; it’s a billion rows. You can never
even fit that into Excel, right? And we’re
using giant database clusters to run that
and machine learning to help analyze
the data. None of that was possible 40
or 50 years ago. It was literally pulling
invoices by hand, and the productivity
improvements and insights that have
come out of this are very profound.
RUBINGER: How has the ability to
recoup dollars paid off for your clientele?
AUCHINCLOSS: We’re able to go deeper
into what they’re spending their dollars
on and to recover more profits for them.
If you think about the quintessential
Pareto Curve — the 80/20 everyone
always starts at, the 20 percent that
drives the 80 percent of the value —
you’re able to go deeper in the curve
because your costs to do that aren’t
linear; they actually flatten out and
then sometimes go down. So, we’re able
to come up with new audit concepts.
We’re able go into new adjacent
services to expend analytics or margin
improvement in retail. You weren’t able
to go into those areas before, but now
you have a cost-effective platform that
allows you to dive deeper into the data.
RUBINGER: Before our current
generation of technology, would Pindrop
even exist as a company, Matt?
GARLAND: I think it would be
challenging. Parts of what we do
could exist with older generations
of technology. Some of the metadata
that Ram mentioned associated with
phone calls has existed for a really long
time, but to some extent, the problems
didn’t exist because the telephone
network itself was closed and secured
to newcomers. The advent of voice-overIP technology connected to the public
switched telephone network enabled
trivial phone number spoofing, which
helped attackers to masquerade as others
and take social engineering up to a new
level. But in terms of the things that we
do in audio analytics, absolutely not.

— MATT GARLAND

That’s new in the past decade or two.
And our type of core technology around
phone printing — looking at the audio
of phone calls to understand the device
that’s making that call on the other end
— is an invention that’s only seven years
old. It was the genesis of our company
out of our founder’s Ph.D. research. So,
the advances in technology continue
to accelerate what we can do and what
adversaries can do. But the information
that’s lying around, as Ram mentioned,
is invaluable. It’s a very worthwhile
activity to look at what you have and ask,
‘Is there something I can do with that?’
RR  SOLVING PROBLEMS

RUBINGER: At a basic level, give
me an example of a problem that
you have solved for a customer
on an individual basis.
GARLAND: Because Pindrop is a
software-as-a-service business, we try to
solve problems for a lot of customers at
once rather than one at a time. But one
that’s sort of new that we’re solving, for
example, is that a lot of our customers
have started seeing fraud activity in their
IVR (interactive voice response) system
that answers phone calls. Because of
data breaches, fraudsters have access
to information about cards. And they
want to know whether that information
is valid. So, they’ll call up and use an
IVR as a reconnaissance tool and begin
punching account numbers, social
security numbers or other identifying
information in the IVR, and depending
on how that IVR answers, they know
whether that account is valid or not or
whether that information is valid for
that particular customer. We’ve learned
that by looking at that kind of data,
which nobody’s really ever paid any
attention to, we can predict an attack
on a customer’s account somewhere
between 17 and 33 days in advance
because the fraudsters are trying that
information early. So, that’s an example
of information you could access, but
nobody’s ever looked at it. We went
through and found a leading indicator
of fraud activity on customer accounts.
RUBINGER: With retailers getting
attacked nonstop, how much of your
business at PRGX has emerged from the
consumer fraud end of the spectrum? Is
that part of your business model as well?
AUCHINCLOSS: We’re really on the

back end, so we’re between retailers and
the consumer packaged goods (CPG)
companies, if you will. We’re not really
in the customer analytics business today.
RUBINGER: Where are you recouping
the most profits for your clientele?
AUCHINCLOSS: The retail business is
going through some changes, but it still
works as it always has where consumer
packaged goods are going to be able
to sell items to a retailer. Often, they
will provide funding of some variety,
and each retailer usually has 20 to
30 different types of funding. As the
channels have exploded and the pace
of business increased, the merchants
negotiating those deals have less time
to track and negotiate that properly. It’s
often done via e-mail, so those deals do
not get pulled through the accounting
system because they’re not set up to
handle that kind of pace or lack specific
quantifiable data. So, we go back into the
e-mails and use big data to find where
an agreement was met and then help
the retailer realize that, ‘Hey, this bottle
of water was promised to be sold at 50
cents per funding for every bottle that
was pushed to the DC, and we didn’t
get that. So, let’s go back to Nestle and
ask for that — just to use a name — and
help get the money back.’ Usually, the
supplier says, ‘Oh, yeah, we did agree to
that.’ So, the abrasion is pretty minimal.
That’s an example of where we go and
find a lot of recoveries for clients.
RR  ECONOMIC IMPACT

RUBINGER: So, here are two examples
of big data in a company in a growth
stage and a company that’s mature.
What are the other sectors where you
see big data having the biggest impact
on our economy as you study this?
CHELLAPPA: To summarize, the
approaches of both these firms can
be contributed to the exponential
growth of computing power. Most of
the techniques that we’re seeing, and
now we’re switching a little from the
discussion around technology to a
discussion about techniques, we’ve
always had statistics to kind of do all of
this stuff. We have been doing statistics
for a very long time, from Excel to
way back in the day when we actually
would do some things by hand. And if
you think about the kinds of statistics
that we’ve been using to analyze data,
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they would all double up so that we
can look at the commonality or pattern
in the data. What happens when you
don’t look at the rest of the data? You’re
throwing away what is basically called
the outlier. And what happens today is
that, because of the computing power,
you don’t need to rely on those kinds
of techniques but you can actually do
what we call a brute force analysis. You
can literally look at every single person,
every single data compared with a
variety of things, and not rely on just
some of the theories that came about.
A perfect example is that back in the
day, let’s say you were buying thriller
videos. They would probably recommend
a horror movie, because some carry
similar genres probably closer to the
horror genre. And maybe you’re the kind
that likes thriller and hates horror and
likes dramatic comedies. You would not
fit in that analysis. So essentially what
you would see today is that Amazon
and others have personalized things
to such an extent that they’re basically
saying, ‘I know you like thrillers. People
who like thrillers like this other stuff.’
In others words, the attitude now is let
the data speak; we’re not explaining
why. Let the data speak and this is really
what we find. So, it’s a fundamental
rethink of how we approach the end
consumer. If you’re asking what is one
thing that has changed it is that we are
personalizing everything to everybody.
RUBINGER: You mentioned Amazon.
Obviously, that’s at one extreme, but our
readership can go down to the micro
business. Can big data and analytics
work down to the micro business level as
well? What form can they relate to what
Amazon is doing at the highest level?
CHELLAPPA: Absolutely. Even for a
lot of these small firms, big data can
help with targeting. Because there is
an entire advertising ecosystem and a
set of analytics tools, small businesses
do not need to invest in their own
technology. They can simply incorporate
these external tools to help with their
identification/targeting strategies.
Smaller businesses also suffer a lot more
from fraud, and detection/forensics tools
are also available from the outside.
AUCHINCLOSS: I think there are two
ways it can help you. One is that it’s a
fundamentally different way of solving
problems. So, you always heard that top
management consultants — the 80/20,
the hypothesis driven — the reason they
do that was they didn’t want to boil the
ocean, right? So, you can literally now
affordably boil the ocean to let the data
speak, and you can actually get better
insights off of that. It’s a different way of
thinking about how to solve problems,
and for a smaller business, I think there
are lots of third-party tools and services
out there they can leverage as opposed
to trying to build their own big data
stack like we have here at PRGX, which
costs millions of dollars. You can rent
it — AWS, Microsoft Azure and Google
Analytics have all built cloud-based
services that people can leverage. There’s
third parties that can help them. It’s
becoming more accessible, even for a
smaller company, to start to leverage
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that insight. One might be business
function, specific ones that are targeted
to customer fraud or voice security, or
other applications that can help them
with their specific business problems.

“We do a lot of work in mergers
and acquisitions. We look
at two companies who have
announced a merger, and we
can take their entire spend and
match it against one another
and determine who’s literally
buying the lowest-priced item in
that spend.”

R R  ARTIFICAL INTELLIGENCE

RUBINGER: Matt, when we spoke before
today, we talked a little bit about the
impact that artificial intelligence has
had on the evolution of big data and
analytics, and the point in time where
the computer is making the decision
versus the human being. Obviously,
there’s a rub there somewhere, because
there’s going to be a time when the
computer is not going to always get
it right. Pindrop, and from your own
personal experiences, where do you
think the challenges are in the evolution
of big data and analytics for where
artificial intelligence is taking things?
GARLAND: I think that Ram hit on
a theme we see that’s true, that the
outliers — or what you thought were
outliers — are now included in the
analysis. They didn’t fit your theoretical
model, but they’re real and there are
enough of them that they’re interesting.
And one of the things that’s sort of
driving artificial intelligence is this
technology called deep learning from
a broad group of techniques that use
neural networks, which are not a new
technology; it was used in the ’70s.
But given the growth in computing
power, the amount of data that we
can push through those systems now,
and advances in how we train our
networks, have allowed us to take all
of those outliers and use them. So,
that’s sort of driving the revolution in
artificial intelligence right now, and
that has benefits in terms of our ability
to realistically model a population for
specific purposes. At the end of the
day, you’re getting an output from the
system, and you have to figure out how
you want to use it, and depending on
what that output is, you may want to
automatically accept that decision or
you may not. There are maybe some
ethical considerations there, perhaps
moral considerations, and then there
are all kinds of just business decisions.
For example, if you look at autonomous
driving, there have been some really
interesting studies around how humans
would choose between injuring a
pedestrian versus the occupants of
the vehicle. How does an autonomous
driving system choose in that situation?
That’s an open question. I certainly
don’t have the answer to that, but it’s
an example of a situation where we
have to wrestle as a technology industry
with what we do with that decision.
We need to take due care in answering
those questions. It’s a little easier in
most of our situations, because it’s not
a life-and-death decision, but you do
still have to exercise judgment. If we tag
a caller as a fraudster, then we want to
make sure that process isn’t mistreating
people. In general, there is some human
element. In a lot of cases, it’s the contact
center representative who is faced with
asking additional questions or going
to a more skilled agent who specializes

— WILL AUCHINCLOSS

in fraud, rather than a hard automated
response. Looking for those kinds of
ways to take the technology and the
limitations that it has and to use those
appropriately is what we have to balance.
RR  HUMAN OVERSIGHT

RUBINGER: I would think that there
are applications where it could be a
life-and-death situation, whether it’s
in health care, military or anything
in public works, such as our water
systems and the electrical grid. Are
there times that data and analytics
are making very critical decisions
that must have a human oversight?
CHELLAPPA: Absolutely. I think there
is the assumption that human beings
are better at decision-making than
machines, right? This is certainly true
for some decisions, definitely! But for
some other decisions, perhaps machines
are better, particularly those that are
repetitive, those that require a huge
amount of processing, those that don’t
require too many ad hoc components.
For these type of decisions, machines
are much better than human beings
because of their ability to dynamically
process information. And if there is
a cost component associated with it,
sometimes machines are even better
because it’s so expensive to actually
have humans do a lot of those things.
I’ll give you a small example. Right
now, my students are doing a project
with Emory Healthcare with a couple
of amazing doctors who are not just
doctors; one of them writes apps and
another one also is a statistician. So,
they are using some machine learning
techniques to go through the notes of
the doctors during the process of surgery
to infer whether or not an infection will
actually happen. A normal way of doing
this would be post fact; they would
send it to a particular panel that would
look at this stuff that would code it like
one-tenth, or even like 2 percent or 5
percent. This can be very expensive. For
these type of decisions, machines are
much better than human beings because
of their ability to dynamically process
information. In these types of situations,
machine learning can help significantly.
So, while we cannot and do not give
away decision-making to machines,
there are absolutely clear situations
when machines make more sense.

RUBINGER: For PRGX, as you’re
helping your clients, where does the
computer end and the human being
begin in your business processes?
AUCHINCLOSS: We’re definitely not
in a life-or-death situation, thankfully.
We’ve had to build two elements into
all the work around the big data to
work with our clients. One is to think
strategically about design principles,
what do you want the outcomes to be
and do those outcomes make sense
from a business perspective, and the
second thing we’ve had to build is a
lot of validation. There is still a lot of
work in discussing with the clients
does this make sense. I’ll give you a very
tactile example. We do a lot of work in
mergers and acquisitions. We look at
two companies who have announced
a merger, and we can take their entire
spend and match it against one another
and determine who’s literally buying
the lowest-priced item in that spend.
It’s a very conservative approach doing
synergy work, whereas previously a
lot of it was benchmark-based and top
down because we don’t get that granular.
The last thing any management team
wants is some inflated merger number
that they have to get held to. So, we
spend a lot of time going through the
process with them to make sure that
they understand how it was done,
there’s no black box and everything
is transparent as it can be in a clean
environment. You still have to bring the
human element along in our business
and get the buy-in, and sometimes
there are things that we miss. We’ll put
something in the wrong category, or
we didn’t understand something, so
they’ll come back and we’ll tweak it.
But the more we do it, too, the more the
systems learn, and it does get better, but
you still need that human validation.
RUBINGER: The value of the hand
shake is as critical as the data,
being able to trust the human
being across the table from you.
AUCHINCLOSS: It’s a huge part, yes, and
in a pre-merger environment, we have
to set up all the rules of engagement,
the clean rooms and what can get
shared, and we’re able to aggregate
out maybe 10 or 15 really compelling
statistics across an entire data set that
doesn’t make someone feel comfortable
with the process, yet it provides them
with the answers they’re looking for to
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say there is a real synergy value there.
Then, after the merger, you can hold
that data up in the room and hit the
ground running and execute on the
plan that they want to hit. But, yes,
there’s a lot of negotiations that go
on in those environments for sure.
RR  FINDING EMPLOYEES

RUBINGER: I’d like to shift over to
discuss how you staff this emerging
world. It’s fair to say that all three of
you have somewhat different academic
backgrounds. So, what do candidates
look like, and what are the key skill
sets you look for in someone to help
work in this emerging business?
AUCHINCLOSS: For us to best serve our
customers, we’re finding there isn’t just
one type of person that we need. So,
we have a mix of former management
consultants from top firms. We have
auditors who have been in the trenches
doing the recovery audit for 30 to 40
years who just know so much about the
data and how it works and how it flows,
a team of world-class data scientists, and
a strong internal IT dub ops group that’s
building out the big data components
and IT infrastructure you need to do this.
Tackling it really is a team approach,
and we will staff in different ways. Just
before the conversation, I was asking
Ram if he had some candidates we could
hire, and they are a rare breed; there’s
definitely a growing market out there for
them and we could use more of them.
They’re harder to find than going to
get a management consultant out of a
top-name firm right now, so that’s been
a bottleneck for our growth, but it does
take a team effort to make this happen.
RUBINGER: So, the knowledge of the
retail consumer packaging goods space
is not as critical as some background in
analytics and management consulting?
AUCHINCLOSS: You have to know a
little bit about retail, but where we can
distinguish ourselves is we have this
historic business of having our recovery
auditors going through the transaction
data day in and day out. They know so
much about this and can tell you, ‘Well,
this is how this deal is always cut and it
happens every year, and this is where
the data flows.’ They’re just so deep in
the pipes of our clients that it really
provides a huge competitive advantage
for us when it comes time to accelerating
projects and getting up to speed.
GARLAND: We have an interesting sort
of hunt because we’re dealing with
audio, so a portion of what we do is
fairly unique to that. We look for three
things when we’re hiring our research
team: programming experience;
machine-learning background; and
audio signal processing. Consequently,
my recruiters accuse me of hunting for
purple squirrels, but what we’ve found
is that if they have two of those three
in suitable strength, then they tend to
be a pretty good fit. Then, when we
get into those screens, the things that
we’re looking for largely are whether
they are innately curious; familiar with
some tools well enough to use them
adeptly; and have a good understanding
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of probability and statistics, because
so much of what we do is based on
that and you can really get sideways if
you don’t understand that very well.
RUBINGER: Have you had success with
military recruiting? I’m thinking about
audio signal processing. I would think
that could be an interesting angle.
GARLAND: We have looked at some
folks who have been involved in the
defense research area. It’s not necessarily
military service, per se, but certainly
there’s a lot of defense research in
speech technology, so we do see that.
RUBINGER: How about linguistic skills?
GARLAND: Less important, because
we focus primarily on the speaker’s
identity rather than the content of
their speech. But we definitely have a
wide variety of spoken languages on
our team. It’s interesting, the diversity
not only of backgrounds in nationality
but the backgrounds in domain. You
asked Will whether it mattered if they
had had specific experience in retail,
and I actually think that it’s extremely
valuable to get a diversity of opinions
and experience in domains. We’ve
found that people who have imagerecognition, ultrasound analysis,
speech and physics backgrounds
have experience that overlaps in very
interesting ways. They bring new
perspectives to our problems, and that
has turned out to be very valuable.

RUBINGER: Ram, tell me what you’re
seeing and how you’re training
your young people to be ready for
companies such as PRGX, Pindrop,
Amazon, Google and Facebook.
CHELLAPPA: First of all, I’m very
happy to hear what they said, which
is really why we started a program
like ours. There are both business and
technology components. These need to
fall into place. In reality, you have the
Google- and Facebook-type firms, and
then there are the everyday, regular
firms. Most of these normal/regular
firms are still grappling with how to put
together the data they already have —
particularly true in the retail space. For
example, how do I deal with the fact
that I have an entire online strategy, but
my customer is returning the product
bought online to the physical store that
carries a different set of products? The
answer to this connects back to the
understanding of business, technology
and data. We also are trying to move
away from the notion that data science
is about someone having a hunch, and
analysis supports (or detracts) from that
ad-hoc reasoning. In fact, our goal is that
our students should be those boundary
scanners who can help us to ask the
right data-driven question. Disruption
is caused not by solutions, but by asking
the right question. That is kind of the
fundamental goal that we have in the
program and want to develop. To go back
to some of the points that they we’re
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actually making, you can have a Ph.D.
data scientist who has a certain job,
right? So, these are what we call headsdown people — people like you and I who
do research — and that’s the mode I am
in. As opposed to the heads-up people,
who are just like somebody who talks
to the manager, who can talk to the IT
person who knows when somebody
says AWS and all these magic words that
you hear all the time, these have a high
value. Their perception is very high, and
sometimes that causes certain things
not to be excluded. So, our goal is to at
least get the language right when you’re
able to, so that you can actually walk
the walk, and that’s really the focus of
our kind of program as a reason why
we’re doing it in the business school
— so our students do visualization, all
the heavy duty stuff that a computer
scientist does, but it’s in the business
school because they come up with a
solution to your problem like moving
your firm to Finland. We know that
that’s not a solution. And the computer
scientist says, ‘Well, that’s what the data
say, move it to Finland,’ but you know
what it is that you really need to put
in the PowerPoint. All those things are
important; it’s how we look at this.
RUBINGER: As a communicator, it
makes me feel good to know that
communication still is a core of the
success of the ability to integrate
these three components.

CHELLAPPA: Absolutely … it’s the
human being who still has to check.
RUBINGER: And Emory also has
an ethics program, as well. I don’t
know how much Goizueta and
the ethics center interact on these
various things, but it’s an interesting
component that Emory offers to bring
all of these components together.
CHELLAPPA: One of my core areas of
research is privacy. You cannot have
personalization without some loss of
privacy. The question is, ‘What is the
optimal? What is that middle ground?’
R Data priVaCY

RUBINGER: During the past several
weeks, the headlines have been
dominated by questions about data
privacy. The talk about data breaches
goes back years, but more recently, it was
Mark Zuckerberg in front of Congress
testifying about the ability to protect the
data of the tens of millions of Americans
and people around the world who use
Facebook. How does this conversation
bleed over into your worlds and into
your business strategies as you have to
continue to run a profitable business,
help your clients recoup money and still
protect the privacy of the individual?
GARLAND: We see both sides of
that coin — the side where people
are concerned about their private
information, general consumer
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concern, and a lot of customers in
regulated industries (financial services,
for example). So, there are a number
of things that we have to deal with.
Our systems are generally installed in
PCI (payment card industry), secure
environments. There are lots of security
standards that we have to meet to be
used by the top 10 banks; we treat that
very seriously. The other side of the
coin, though, is that we see the leakage
of information and the effects of the
leakage of information from other
places. So, you learn in a very visceral
sense when you can actually listen to
an attacker, a human voice, calling
up a bank, a brokerage or insurance
company and using someone’s personal
information to gain access to their
account and trying to drain it. You have
to give up some information, some
access I would say, to secure things
like that. But we also have to be careful
that what we collect and what we keep
doesn’t allow those kinds of attacks to
occur. A big weakness in authentication
today is the use of static data questions,
these knowledge-based authentication
questions that get asked, such as what’s
your mother’s maiden name, what’s
the last four of your social and what
address did you live at when you were
young. You have the same answers
across all of these different sites and
it’s a serious risk. We have to move out
of depending on those kinds of things,
and Pindrop is trying to be a part of
the solution in that sense. We also have
to retain the ability to defend against
people who want to exploit things like
that. So, we need to leave room for
access to things like audio of phone
calls to be able to catch the bad guys.
There are some interesting tradeoffs and
balances that we have to make there.
RUBINGER: Will, you’re in the B2B
space. You still have to protect the
data. It may not be the individual
consumer, but if I’m a business and
you have access to all of my most indepth financial information, corporate
espionage is no laughing matter. So,
you all have to be vigilant in protecting
data as well, but at different levels.
Maybe it doesn’t get the same level of
scrutiny the consumer piece does, but
it’s still a huge and important piece.
AUCHINCLOSS: Yes. Security and
privacy for us in the context of B2B,
as you said, we generally don’t get
consumer data. We sort of stop at the
retailer transaction data; for example,
what went to the cash register. What’s
interesting, though, is we’re global. We’re
in 30 countries around the world. We
have a huge European presence. Global
Data Protection Regulations (GDPR) do
impact us in a couple of ways. One is we
often get supplier data. For us, it actually
does impact us because we often have a
supplier name, address, phone number
and e-mail, and that actually constitutes,
for lack of a better term, a consumer or
individual in that regulation scheme.
So, we now have to have higher security
standards around that and how the
information flows, but our biggest
concern is keeping our clients’ data
safe and secure. When we engage the
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“Even for a lot of these small
firms, big data can help with
targeting.”

— RAM CHELLAPPA

client or we have long-standing client
engagements, all of the data is encrypted.
It’s encrypted internally. We’ve set up
multiple ways, so that if we ever are
penetrated, no one’s going to be able to
tumble through all of our clients because
we do have two trillion dollars’ worth of
spend sitting there and we set up secure
firewalls for our clients. So, we’ll often
work for the most heated competitors in
the same space and they’re aware of that,
so we can’t let the red team or the blue
team share information because that’s
not helpful to anybody. That’s where
most of our concern is, but the global
regime is changing fast in the U.S. and
it does impact decisions like where you
make investments and how data can flow
around the world. We’re seeing some
customers that don’t want to put data in
India anymore because of regulations,
so I think that’s going to impact India
over the long term, which has been a big
outsourcing market. It’s actually going to
bring data back on shore. It’s interesting
to watch, and we have to be cognizant
of it, but it’s not the primary driver of
our privacy and security concerns. It’s
really just protecting our client’s data.
RUBINGER: Ram, where do you see
this whole privacy debate fitting into
the data analytic space in your work?
CHELLAPPA: Well, this is a vast topic,
and it fits in absolutely everywhere. I’m
going to play the devil’s advocate for just
a little bit on the privacy component.
My most recent favorite idiom or phrase
has been, ‘The pathway to hell is paved
with good intentions.’ Many times, a lot
of retailers and others store data with
the intent of servicing that customer;
they want to personalize things for
them. You don’t have to log in again and
again, for a variety of these reasons. But
the question then suddenly becomes
is how long should Amazon have this
information if I bought this book 15
years ago? Maybe I don’t want anybody
to know; probably I’ve forgotten that
I bought such a book. So it’s a very
complicated topic, and fortunately or
unfortunately, it’s the E.U. that has
taken the lead in this. The U.S. is lagging
behind on many of these dimensions,
and I guess we are waiting for the courts
to settle it. You must have seen the
nature of that congressional testimony
of Zuckerberg where somebody’s asking
how do you make money … you know,
ads. I think the privacy component
becomes very important because certain
rules have to be embedded into these

data mining and other techniques
that we’re actually talking about, and
certain human boundaries have been
set up. In Pindrop’s example, imagine
if a mall bought this technology, put it
in the mall, people are walking by and
it’s a public space. What if you’re now
listening to them as well and processing
them very quickly, and maybe making
some good decisions, quote, unquote,
good that you’re sending coupons to
them because they’re talking about, ‘Hey,
I’m looking to buy something, blah, blah,
blah,’ or you’re now storing this data and
maybe connecting it to something else,
right, because the cumulative impact
of information is a lot more severe.
It’s a very convex relationship that we
actually have. Some things can go bad,
and at that time, who is responsible
for these things when they become an
issue. Therefore, my view about this,
at least the individual information,
is that it’s a property rights approach
to commission data. Data is your
property, you lease it to these firms and
it always is your data. The firms don’t
have ownership of the data. That is my
view of how I look at it from a research
point of view. You lease it for some
time and you can always take it back.
RUBINGER: There’s an entire
legal community that would
dispute that with you.
CHELLAPPA: And because many people
also mistakenly believe that there is a
fundamental right to online privacy.
Actually there is not. It’s not in the
Constitution; there’s a right against
search and seizure, but I’m not a lawyer
and I don’t want to pretend to be one,
but as somebody who has studied this,
it’s very complicated and we don’t really
know what the consequences are. We
are finding out many things that we
didn’t even know existed. To go back
to the B2B context, it’s like the wall
that you need to have between these
different clients that you have and the
implications of some of those things,
and so we teach this to our students.
This is the area where sometimes there
is the legality and then there is ethics.
We tell our students, ‘Hey, you know,
you’re working with this form data and
you have a homework project where this
form data will just work. So, absolutely
to answer all your questions, you know
you have that data. You’ve seen the data.’
You’re tempted to use the data, but you
may not be able to use that data because
the nature of what it is about defines
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what you can use that data for. Those
kinds of things have to get embedded
into our thinking about data, and we
are quite far from that is what I see.
RUBINGER: Do you see the GDPR
concept eventually becoming part
of a standard that the U.S. will end
up adopting? Or do you think we
are far away from that just based on
the way our capital system is set up
here that, again, the courts and the
regulators here will somehow try to
be independent from what the GDPR
is doing? What’s your best guess?
AUCHINCLOSS: I’m not a lawyer either,
but I think the concept of GDPR — which
is more along what Ram is saying of
you own your data and you decide
how much you’re going to share — is
going to manifest itself eventually here
in the U.S. If you look at Facebook,
I think that’s going to propel and
you’ve got the mid-terms coming up,
I think that’s going to be rich fodder
for political discussion. How it actually
gets architected and legislated. But I
think those concepts are going to be
more in the public policy construct
than they have been, because I think
it’s working in Europe. It’s not shutting
down all of the advertising businesses.
It does add cost and complexity, but
so far I don’t think you’re seeing the
end of LinkedIn in Europe or the end
of Facebook in Europe; it’s workable.
GARLAND: Companies that operate
globally are forced to deal with it,
so the cost implication is one that
we essentially are bearing anyway
because we want to operate in the E.U.
At least we will be capable of dealing
with that part in the U.S. should it
arise, and I think you’re right: The
Facebook situation is precipitating a
conversation around this; it will matter.
CHELLAPPA: Absolutely, it matters 100
percent. It’s the fact that everybody is
operating in a global world, and you’re
already doing this in Europe, so why go
back to bad habits when we come back
here. That’s kind of the de facto way in
which it’s going to be adopted, rather
than a digital model the community
has decided this is what we should do.
RR  LOOKING AHEAD
TO THE FUTURE

RUBINGER: Within each of your
spaces, I’d be curious to know what you
think the future foretells. For PRGX,
you’re dealing in an industry that has,
during the past decade, gone through
unbelievable upheaval. The concept of
brick and mortar to online back to a little
bit of brick and mortar — all of the lines
seem to be broken down now in terms of
how the retail space operates. How does
a company like PRGX set up a strategy
to know how you’re going to attack
that or support that industry when it’s
in such a state of constant unrest?
AUCHINCLOSS: It’s definitely been
exciting times for the merchandising
and retail industry. We’re trying to stay
close to our customers and follow their
lead, and what we’re seeing is it’s not
really the end of retail; it’s just evolving.
It’s going to the next real generation
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of retail that’s going to be here for the
next 50 or 100 years. There’s sort of
two core concepts that we’re anchoring
on to guide our strategy. One is we
think retailers have become platforms.
Amazon clearly has built a world-class
platform, but the historic and legacy
retailers —the Walmarts, Krogers and
Targets of the world — are rapidly
building platforms as well, and that
includes everything from the store to the
back office. Then the second piece that’s
happening, and it’s accelerating, is the
concept of autonomous merchandising.
More and more of the decision making
that the merchants used to have that
are the fundamental drivers of retail are
getting automated, and that’s everything
from what goes on the shelf to how the
shelf is stocked, all the way back to how
the payments are settled between the
CPG and retailer. So, you can imagine a
merchant sits gets a text alert and talks
to a voice-recognition device that says
fix something on the shelf in store one,
two, three, four and then you’re getting
into the sort of smart contracts that are
fueled by block chain. There actually
is an audit trail that’s transparent,
and you’re dealing with automated
resolution systems between the suppliers
and the merchants for deductions and
claims, which makes it more efficient.
That’s the vision we’re marching toward
with our customers. The challenge is
really only Amazon and maybe Walmart
has built out a world-class platform. The

“One of the most significant
things we see is the rise of the
conversational economy.”

— MATT GARLAND

rest of them have great assets and they
have to play a load of catch-up, but they
are making those investments in earnest
and continue to do so going forward.
RUBINGER: That’s an opportunity for
you going forward as they develop
those platforms, I assume?
AUCHINCLOSS: That’s right. We want to
be helpful in building those platforms
and to guide them on the analytics
layer that’s in that stack on how to
make better and better decisions.
RUBINGER: What about the financial
services industry? Obviously, you
need to look forward to continued
consolidation. Integration changes the
dynamic for your customer bases. How
does that impact Pindrop and the way

you can provide support for them?
GARLAND: One of the most significant
things we see is the rise of the
conversational economy. Voice is eating
the user interface, at least on the input
side — people are interacting more with
devices by voice — and right now, the
concept of identity in that ecosystem is
a little murky. We’re trying to help sort
that out, but as that continues, I think
businesses will look for ways to provide
frictionless experiences. Part of what’s
driving that is that it’s more natural for
us to talk to something than it is for us
to type, touch or swipe something. So,
being able to provide frictionless user
interface without compromising security,
is an interesting tradeoff in an area
where we’re applying a lot of investment.
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RUBINGER: Ram, I’m an amateur at
this, but it seems as though I’m hearing
about the automatization of a lot of what
we’re talking about and it feels a lot
like an industrial revolution, only we’re
in 2018. I feel like we could talk about
Adam Smith and the automatization
of the factory floor to make a more
productive society to help produce
product at a lower price point. Instead
of talking about machinery, I feel
we’re now talking about the ability to
warehouse and analyze data to help
create a more streamlined system.
CHELLAPPA: You’re absolutely right
in your analogy. The difference is who
benefits. Basically, when we look at
technology before Adam Smith and the
core fundamentals of economics, it was
about if you add one more machine
you can produce a few more widgets
faster than human beings could, so you
could measure it. Today, when Amazon
or Walmart adds all of this investment,
who benefits? Do they actually make
more profits? Do they benefit more?
This has actually been a big source of
research, and people have found out
that it doesn’t translate in the way it
used to. Who’s gaining from all of this?
The end consumer. What has gone up
is the consumer welfare. The fact that
we are able to order something online
from some store from our mobile phone,
very many people have got together to
deliver that to us. Everybody is making
money off different ways but it’s not
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translating in the same fashion as it did
before. The consumer is not necessarily
paying extra from all of this stuff. In
fact, they’re paying less than before.
It’s a very complicated kind of model,
which is why a lot of firms are suffering.
This is why consolidation is happening.
If I were to look at the future, there
are two things that I would say. One,
from the consumer side of things, it
is about that personalization, and the
voice component is a big part of that
personalization. Personalization against
something for something, but still it
is about that individual and knowing
about that. On the business side (and
I was thrilled to hear Will talk about
platforms), this is something that
we teach in the business school now,
platform strategy. There are no more
products. If you actually ask Google
who their biggest competitor is, you
would be surprised to hear that that
they would say it is Amazon. What do
Google and Amazon have in common?
Google doesn’t sell anything, per se,
while Amazon is all about selling stuff. If
you look at it very carefully, it’s because
Google made money because people
search something on Google to go buy
on Amazon. Amazon is becoming so big
that people are searching on Amazon
itself, not going to Google to buy that

“Computing power is going to
advance. The techniques and the
math have been around for a long
time, but we’re now able to apply
computing power.”

— WILL AUCHINCLOSS

stuff. Basically, what we used to call a
platform competition is now called an
ecosystem population. I think the world
is going to come down to basically three,
four or five ecosystems that are going
to decide — one driven around Amazon,
and one driven around Google and Apple
and Facebook — and these ecosystems
are going to compete, and they’re all
going to make money in different ways,
and their back-end operations are
probably going to look different from
the outside but are going to look very
similar on the way that they’re set up on
the inside. That’s kind of where I think
these two are happening for the business
side and from the consumer’s side.
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the data science space, is very good.
To Ram’s point, there are going to be
a lot of positive benefits around this
next industrial wave. People call it the
fourth industrial revolution, but we’re
going to need public policy changes
to help address the people who aren’t
necessarily on that escalator with the
rest of us and address those concerns.
Overall, I think it’s a positive for society.

RUBINGER: Is there anything else on
this topic of data and analytics that you
need to hit on before we punch out?

GARLAND: I think everybody is sitting
on some data that they can use to
improve their business, and they need
to start looking at it and figuring out
how to use it, whether they use it
directly or whether it’s through some
third party that offers a service over that
kind of data. There are ways to improve
your business using what you have.

AUCHINCLOSS: I would just say that
I think we’re still in the early stages
of this. Computing power is going to
advance. The techniques and the math
have been around for a long time, but
we’re now able to apply computing
power. For those of you who remember
the dot.com boom, and we thought
this was sort of a one-and-done
phenomena, this is just the beginning
of a long ramp that’s here to stay. It’s
not going to go away; it’s just going
to accelerate. Job security if you’re in

CHELLAPPA: I’m waiting for the move
to data-driven questions. I think we’re
going to see a fundamental change in
that, and all this automation and all
these things that we’re actually going
to see is going to change the way we
live and do certain things. I don’t
know that society is necessarily ready
for it, and I don’t know if the laws
are ready for it. So, we will see some
difficulties in that process, and I think
it will behoove both the society and
legislation to keep abreast of all that.

