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Data Analytics for

-|s:

The Journey from Insight

to Value

extract value from the insights made.

In order to assess the current state of data analytics at Financial Insti-
tutions (FIs) and identify best practices they need to follow, The Bos-
ton Consulting Group and Morgan Stanley spoke with data analytics
executives and experts. We found that while Fls are collecting very
large amounts of dataand buildinginsights, mostare earlyin the jour-
ney toward generating value from their data analytics. The strongest
potential for Fls in the short-run lies in achieving benefits through
internal value creation, while generating new revenue streams
involves a longer, more challenging but potentially highly rewarding

journey.

Fls on the path to value creation, but a lot of work still needs to
be done: The Boston Consulting Group's primary research finds that
most Fls have been building data analytics capabilities — we esti-
mate more than $1bn has been invested by Fls thus far — and indeed
many are deriving valuable insight from their initiatives. But most
have yet to generate a return commensurate with investments in
terms of cost savings, market share gains, or revenue uplift. In addi-
tion, Fls have impressive ambitions to create new revenue streams,
but none — 0% in the surveyed group — claimed to have established

credible and sizeable data-driven revenue sources.

The path to value creation leveraging insights is paved by engineer-
ing customer interactions and developing ecosystem partnerships
to harness critical internal and external data sets to be able to make
insights actionable. Additionally, we think it is equally important to
engender a data-based decision-making culture and manage consum-

inancial institutions have yet to realize the full ROl potential of data analytics. But
— the opportunity remains, with potential for up to 5% in cost savings, new revenues,

and most important, shift share toward those that execute best. It is now a race to

er privacy issues to make trust an asset and a competitive advantage.

The stakes are substantial; and analytics can be a key tool in the
battle for market share: Financial institution operating margins
have been static for the past 3-4 years, but we estimate that effective
application of data analytics to internal processes could be a source
of near-term value creation —i.e. more efficient customer acquisition
and retention, operational improvements, and risk mitigation could
alone drive as much as $7bn in incremental US profit (or 5% EPS
upside). But perhaps the key driver to banks' ultimate pursuit of data
analytics, and both a whip and carrot, is the notion that some Fls will
be more effective in building customer relationships through superi-
or data analytics, which could drive substantial market share shift
between the leaders and the laggards. Furthermore, asalonger-term
aspirational objective, we see the potential for FIs to draw from new
revenue pools — potentially pulling incremental revenue from
the pool of nearly a trillion in advertising and marketing dollars glo-

bally currently paid to agencies, tech companies, and others.

Inthis report we cover Seven Things You Should Know About Data
Analytics in the Fl World, as well as Five Key Imperatives for Fls
to succeedin value creation efforts. In conjunction with this piece, we
also present key investable ideas in a report titled Early Data Ana-
lytics Movers Stand Out, published today.
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Executive Summary

A collaborative global report informed by learnings
from key industry executives: This report was prepared
jointly by Morgan Stanley Research and The Boston Con-
sulting Group. In researching this report, BCG led inter-
views with 21 data and analytics executives and experts
worldwide across banks, payments companies, mer-
chants, data aggregators/service providers, FinTech firms,
and within BCG. In addition, BCG conducted a quantitative
survey of 52 US executives (including 14 of the top 30 US
commercial banks) to understand the level of data collec-
tion, analysis and business implementation that exists in
these organizations today.

Why Fis? Finding (More) Value in Consumer Transac-
tions: Value creation from data analyticsis a theme perva-
sive across several industries. But we focus the scope of
this report on Financial Institutions, and the consumer
banking and payments industries in particular, because
our view is that these firms sit on a trove of purchase and
banking transaction data that is still early in being utilized.
To date, analytics haven't yet driven a meaningful per-
formance divergence between banks, for example. Disrup-
tors (e.g. online lenders), meanwhile, are touting data as a
key competitive advantage that is enabling them to take
share from the incumbents. We expect that as some Fls
begin to figure out how to derive outperformance from
analytics, others will more urgently pursue the opportuni-
ty as well, which will have ramifications for the entire set
of ecosystem players.

In this report we cover three topics: 1) A State of the
Union assessing data analytics and value creation at Finan-
cial Institution and Payment companies, as well as high
level results of our survey; 2) Seven Things You Should
Know About Data and Analytics in the FI World, where we
distill the key findings of our analysis; and 3) Five Key
Imperatives for Fls to Generate Value Data Analytics,
where we explore key steps needed for firms to make the

leap from discovering insights to monetizing them.

Value creation through data analytics is paramount to excelling in
the digital world. But there are few industries that have tapped
into more data and derived less upside from it than the Financial
Institutions and Payments industries. And although years of accu-
mulating data, experimenting with partnerships, and building
internal buy-in and infrastructure have placed these firms closer
than ever before to seeing real returns, there is still a gap between
the insights they have started to derive from data, and creating
value from thoseinsights. Bridging that divide is key to differentia-
tion and value creation. Our expectation is to see a near-term
improvements in generating customer value and realization of
internal operating improvements that drive margin expansion and
share gains for some. In the long-term, best-in-class firms with the
right level of focus to generate value externally will bring incre-
mental revenue to the entire industry.

Near-term opportunity to deepen
customer relationships and improve
operational efficiency

BCG interviews with financial institution executives and industry
experts and complementary survey work found that while Fls are
investing in analytics to derive customer insights, collecting signifi-
cant amounts of data and generating insights, success in translating
data analytics into returns is relatively nascent. We estimate that
those that do succeed could reap potential EPS upside of 5% from

cost saves alone.

These internal returns are likely to be generated in part through
deeper customer relationships reduced customer acquisition costs,
lower churn, better fraud detection and risk mitigation, and more
efficient operations. At the front end, these expenses are nontrivial.
On a US banking profit base of $150bn, we estimate that banks in the
US spent $12-13bnin 2015 on marketing and promotion expense (SNL
Financial), with per person customer acquisition costs as high as

$300 or more for basic credit products.

Further, we expect improved return on technology investment from
effective data analytics. We estimate that most FI's spend 3-6% of
total revenue on technology, or $20-40bn per year, and we estimate
over $1bn has beeninvestedin data analytics alone. Improving return

on this significant investment, combined with better customer acqui-
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sition could help to change the trend of declining ROE for many Fls.
We estimate median large cap bank ROE to increase from 9% in 2015
to 10% in 2018, primarily driven by efficiency improvements, loan
growth, fee growth, and capital return.

External revenue potential is further out,
but could be sizeable

Long-term revenue generation opportunities shouldn't be ignored
evenif the hurdles are considerable. One of the biggest potential rev-
enue opportunities is to take share from advertising/marketing bud-
gets globally, as there is increasing demand for data driven targeted
marketing programs that can drive higher ROI. The opportunity is sig-
nificant — we expect Advertising/Marketing budgets across the US
alone to total $421bn in 2016, and global advertising spend to be
~$450bn. Including other forms of marketing spend, this global fig-
ure approaches or exceeds $1tn. While not all of this revenue is
addressable to Fls, we think the portion that Fls will target is in the
$10s of billions, as they partner or utilize transaction data to "smart-
en"traditional marketing dollars, like Consumer Promotion (~$50bn
in the US), Direct Marketing ($93bn in the US), internet advertising
($60bn in the US).

The card industry is one for which this opportunity is the greatest.
While the card industry is attractive and growing, it is also highly
competitive, and consequently, banks and payment companies are
constantly seeking higher ROl opportunities. For example, for every
1% of the advertising/marketing budget that US Fls/payments com-
panies can attract by leveraging their transaction data to create con-
sumer targeting strategies for merchants, their fee-based card pay-
ment revenue pools can expand by 3-4% (banks and payments com-
panies will generate nearly $113bn in interchange, acquiring, and
network fees from merchants, according to BCG estimates).

Exhibit 1:

The revenue banks/payments companies earn on transactions is a
fraction of the size of the Advertising/marketing revenue pool, indica-
tive of available growth opportunity as data becomes a key component
for attracting marketing dollars

Revenue ($bn)

500
421b
400 $370bn $381bn $394bn $406bn $421bn
300
200
100 83bn $90bn $97bn 105bn 113bn
0
2012 2013 2014 2015e 2016e

m US Advertising/Marketing Spend

Source: The Boston Consulting Group, Veronis Suhler Stevenson, Magna, RAB, OAAA, IAB, NAA, PIB, Mor-
gan Stanley Research

US Card Acceptance Fees

Exhibit 2:

Internal value creation represents near-term EPS upside opportunity
and, more importantly, could lead to market share shift. External mone-
tization is a longer-term aspiration.

Opportunity

External

Internal Value Creation

Value Creation
New revenue
potential
by drawing from the
$450bn in global spend
in advertising, plus
hundreds of billions
more in marketing and
promotion expense

Up to 5% EPS

$150bn upside

from cost savings Share Shift
and efficiencies opportunity for
those that build
better customer
relationships with
analytics

US banking
profit base

Current Next 5 Years Beyond

Time

Source: The Boston Consulting Group, Morgan Stanley Research estimates
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Seven Things You Should Know About
Data Analytics in the FI World

1

Within four walls represents the best near-term opportunity
to generate value

Complexity of large Fls offsets the advantages of scale; Enter-
prise-wide execution excellence is key

Transaction data is only one pillar; high value in adding addi-
tional internal and external data

Data access is becoming more restricted; firms can engineer
interactions based on "fair value exchange" to generate
unique new data for specific, actionable insights

For Fls, creating new external revenue streams from data is
still only aspirational

External value creation requires partnerships to generate
"actionable" insights

Some regions, e.g. EU, will be structurally disadvantaged due
to tighter regulation

Seedetailin Seven Things You Should Know About Data & Analyt-
ics in the FI World

Five Key Imperatives for Fls to Monetize
Data & Analytics

Our analysis uncovered best practices in the journey from data to
insights to value and found that many Fls are missing essential capa-
bilities are hindered by historical organizational and cultural factors.
Most Fls are in the Developing and Adopting stages of skill and cul-
ture. And few, if any, could be categorized as Path Breaking. For most,
the hardest part of the journey will involve more a cultural adoption

than a technological transformation.

There are five best practices that when executed concurrently are
likely to yield best returns internally, while improving opportunities

for external value creation ( Exhibit 3 ):

1. Engineer customer interactions to gather valuable data
based on fair value exchange for customers

2. Develop a structured program to manage ecosystem part-
nerships whose objectives are to harness data critical to
internal and external value creation

3. Ensure execution excellence by organizing data & analytics
function as a center of excellence with explicit senior execu-
tive support and business buy-in/partnership

4. Ingrain data-based decision making and “test & learn” cul-
ture

5. Make trust an asset and proactively manage consumer priva-

<y

Exhibit 3:
Five pillars of success

External — consumer /

partners

Engineer digital

interaction for

unique data
- ~
-
o Develop Eco- [UEGETTY
system consumer trust
advantage as an asset

o Ensure °| .
execution —— - ngrain data
excellence driven culture

Internal within "4 walls"

Source: The Boston Consulting Group

See detail in What Comes Next? Five Key Imperatives for Fls
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State of the Union: Where Fls and Payments
Companies Stand Today

Following our qualitative conversations with global Fls,
payments companies, merchants, and service providers, as
well as our survey of 52 US executives (conducted by BCG;
including from 14 of the top 30 US commercial banks), we
provide an overview of the current state of value creation
in the Fl and Payments space.

Basics are in place, but journey from
insight to value is still nascent

Many large Fls and Payment companies have invested in several data
analytics necessary to generate insights, including Social Media, Log
(e.g., web, chat), Text, and Location Analytics (see Exhibit & ). While
these analytical capabilities could add value, they will probably not
be sufficient to generate a sustainable competitive edge. That Fls are
early in the data analytics journey is illustrated by the fact that the
most widely cited source of supplemental analytics — social media
— was being used by slightly less than half of those surveyed, and
fairly well established analytics like location and geo-fencing (real
time offers specific to location) are still used by a minority of sur-
veyed firms. While 12% of surveyed Fls stated are undertaking Al, we
believe these efforts are relatively nascent.

Exhibit 4:
Most are focused on "table stakes" analytics with few using differenti-
ated, mature analytics

D&A capabilities available in the organization
(% of respondents)

Social media analytics [ INNEGTGTNINGIGTGGGGNEE 43
Log analytics |GG 427
Text analytics [ NNENGTNNGG 367
Location analytics [ NENEGGEE 33%
Geo-fencing, real-time offers | 12%
Artificial intelligence | N 12%
Voice analytics [ 9%
Image recognition [ 9%
Video analytics [l 6% -

= Table Stakes

J\

= Differentiators

Source: The Boston Consulting Group, Morgan Stanley Research

The findings from the BCG survey work is consistent with Morgan
Stanley's assessment of the digitalization of distinct segments of
the financial services. In that report, we noted that banks already col-
lect much of their customers' datain digital format, but that substan-
tial gains remain to be made from digitalizing and automating data
processing. For example, eradicating manual reconciliation and data
entry to deliver straight through processing represents a multi-bil-
lion dollar cost opportunity for the industry, and seamless process-
ing can also drive improved customer experience. Banks are also
increasingly open to shared solutions, like the adoption of shared
utilities to deliver Know Your Customer and Anti-Money Laundering.
Also, development of distributed ledger solutions reduces manual
reconciliation in areas such as post-trade settlement. We scored

financial services in the lower half on a spectrumvs. other industries:

Exhibit 5:
The Morgan Stanley Digitalization Index ranks Financial Services
towards the lower end

- 20 40 60 80 100

Media - Agencies

Media - Streaming

General retail - online

Gaming - online

Hotels

Transport - Parcel

Transport - Airlines

Chemicals |

Commodities

Capital goods - Electrical

Retail - food

Media - Pay TV

Telecom - Mobile

Telecom - Fixed

Utilities

Pharma

Qil & Gas

[ Financial services - retail banks

Transport - Freight

Real estate - logistics and industrial

[ Financial services - wholesale banks |

Real estate - retail

Insurance - Life

Financial services - asset manaaers ;
Capital goods - Mechanical
Healthcare services
Consumer goods - hpc, food, beverages
Autos
Media - Broadcasters
Insurance - health, property & casualty
General retail - traditional
Gaming - traditional
Real estate - offices
Agriculture

Source: Morgan Stanley Research
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Management Sponsorship is Building,
Though Not Yet Translating to Formal
Governance

We find that most Fls have significant data and analytics initiatives
underway with active sponsorship by senior management (see
Exhibit 6), even if such efforts are only applied to a few business
units. But despite high levels of active senior management sponsor-
ship, few FlIs formally govern data analytics actively through senior
management (14%), well below those that treat data management as
an ad-hoc effort (33%). As we explore later in this paper, firms that
take a cohesive, firmwide approach to monetizing data are most like-
ly to succeed.

Exhibit 6:
Most large FIs and Payments Cos. have some level of senior manage-
ment sponsorship...

% Respondents

100%
80%
m Not actively supported
60%
Supported & applied to few
BUs
40% m Supported & applied to most
BUs
20%
0%

Active sponsorship from top
management
Source: The Boston Consulting Group, Morgan Stanley Research

Exhibit 7:
...although most do not have data governed formally through senior
management

% Respondents

100%
80%
m Ad-hoc IT group governs
60%
Dedicated mgmt, Data Quality
Initiatives
40%
m Formal Data gov. through
senior mgmt
20%

-

Active sponsorship from top
management
Source: The Boston Consulting Group, Morgan Stanley Research

Other Ecosystem Players Are Further in
the Journey

Our conversations with non-Fl ecosystem players suggest that they
are ahead of Fls and in many cases represent attractive partners for
Fls and Payments companies.

Merchants, the key "customer" in external value creation efforts,
broadly believe that data analytics are key to remaining competitive
in face of the threat from online competitors, and acquiring new cus-
tomers efficiently and building share. Merchants are interested in
establishing partnerships with Fls but have in general been dissatis-
fied with their experience to date.

Digital giants and service providers see meaningful opportunity to
leverage their position as tech leaders and generate a win-win with
other ecosystem players. These players currently have a wider view
on consumers' digital life and use this advantage to create new reve-

nue streams.

FinTech firms are redefining the data advantage, and in some cases
their very existence is predicated on the ability to engineer interac-
tions and acquire data, which enables them to better serve custom-
ers and operate with a competitive edge.

Exhibit 8:
Overview of D&A maturity among key ecosystem players

Financial Institutions Merchants

+ Started to realize value of D&A but not delivering
full aspiration

+ Strongly believe D&A is key for competitiveness,
especially against digital attackers

+ Focused on share ofwallet and customer
acquisition

« Key challenges are culture, talent, and IT
infrastructure

+ Ecosystempartnerships not yet mature

+ External monetization in infancy

+ Seek partnerships with Fls, but not fully satisfied
with value delivered

FinTech Firms

Digital Giants and Service Providers

- Seesignificant opportunity and need for enhancing
tools/services:

- Redefining data advantage

+ Engineering digital customerinteraction for access

+ Acting as acceleratorsto capture value
- Significantly investing to maintain relevance

+ Eagerto experimentwith partnerships

to unique and valuable data

- Actively seek partnerships with Fls for

scale/viability

+ Take higher risk

Source: The Boston Consulting Group, Morgan Stanley Research
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Technology Expands the Realm of
Possibility, but Raises the Bar for Firms to
Keep Up

The proliferation of data coupled with advanced technology is fuel-
ing the ability to generate value.

More data available: Data volume, types, and quality are significant-
ly growing, much of it generated by the internet and smart devices
and increasingly by sensors. In the physical world, the Internet of
Things is expanding the reach of data-gathering deeper into a con-
sumer's life. In the digital realm, the growing use of APIs (Application
Program Interface) is enabling interoperability, increased data shar-
ing across devices, and the development of applications to more spe-
cific use cases. Moreover, in the EU, banks are being required to build
APIs to enable permissioned access to account data by third parties
under the PSD2.

At the same time, technological advancements have enabled data
storage and processing to keep up with this proliferation (e.g. 10-15x
data storage cost reduction has occurred in last 3 years and plat-
forms allowing for parallel processing of structured/unstructured
data on cost-effective servers are being built). The result has been
increasing ability to analyze traditional structured data and unstruc-

tured data (e.g. social media, call records) in innovative ways.

Exhibit 9:
Data is increasing in volume, as well as in variety and velocity

Data Volume Petabytes

+ Product senvice:
Terabytes +SMS / MMS.

+CRM +Web + New Data Sources

Data Variety and Velocity

Source: Teradata, The Boston Consulting Group, Morgan Stanley Research

More sophisticated ways to make use of the data: As the data pro-
liferates, more insightful analytical models are being developed that
can effectively use both structured and unstructured data and can
derive insights from even weak signals. At the bleeding edge, deep
learning methods can process tera and petabytes of data and ulti-

mately provide the strongest level of predictive power.

Exhibit 10:
Proliferation of data coupled with tech advances has allowed for more

insightful analytical models
Depth of Insight

Business Intelligence Traditional Analytics Advanced Analytics

« Identifies simple correlations « Identifies complex dependencies « Identifies weaker dependencies in
. « Aggregated results in data data
Level of Insights « Weak in prediction « Granular results « Highly granular results
« Good in prediction « Strong in prediction

Auditability / « High « Mid - Low
Explanatory Power

« Linear regression « Regression trees « Deep neural networks (deep
* Geo-mapping « Classification analysis, e.g. Support  learning)

« Basic reporting, e.g. frequency vector machine

tables « Model order reduction, e.g. Linear

discriminant analysis
R " t:  Structured data
e * Low data volume

Source: The Boston Consulting Group, Morgan Stanley Research

« Low (black box)

Example Methods

« Structured data
+ Medium data volume

« Structured, unstructured data
« High data volume

Potential end to Moore's Law could signal a slowing to this
improvement: Separately, data collection and analytics strategies
tend to hinge on the assumption that Moore's Law persists, driving
down compute costs, and with it, continued declines in data storage
costs (and increasing densities). However, as the Morgan Stanley
semiconductor team has pointed out in a Global Insight piece explor-

ing the topic, the pacing of Moore's Law may be permanently slow-
ing. Valid questions may also emerge about strategy soundness of
letting third party cloud hosting companies (like Amazon or Google)

be the sources of continued cost reduction pushes.
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Seven Things You Should Know About Data
& Analytics in the FI World

1. Within four walls represents the best near-term
opportunity to generate value

2. Complexity of large Fls offsets the advantages of
scale; Enterprise-wide execution excellence is key

3. Transaction data is only one pillar; high value in adding
additional internal and external data

4. Data access is becoming more restricted; firms can
engineer interactions based on "fair value exchange" to
generate unique new data for specific, actionable insights

5. For Fls, creating new external revenue streams from data
is still only aspirational

6. External value creation requires partnerships to generate
"actionable" insights

7. Some regions, e.g. EU, will be structurally disadvantaged
due to tighter regulation

1. Within four walls represents the best
near-term opportunity to generate value

Summary: For Fls, we estimate that improvements in cus-
tomer acquisition costs, customer support, fraud detec-
tion, compliance monitoring, credit risk management, etc.
have the most potential to generate near-term return, and
can increase profits by as much as 5%. And being best in
class represents an opportunity to try to win market
share.

BCG's industry interviews indicate that most organizations see the
business case for internal value creation as a viable near-term oppor-
tunity. For most companies, the primary objective is to gain a com-
petitive advantage through more meaningful sales & marketing,
improved customer service, higher operational efficiency, reduced

risk & fraud. We've segmented the most common use cases into four

broad categories, though these are not exhaustive.

Product, sales and marketing: The most frequently cited internal
use case for data is sales & marketing. Specifically, effective use of
data can help with targeted customer acquisition through use of tar-
geted offers (as opposed to broad-based general offers) that
increase conversion rates and improve ROl on marketing dollars,
while maintaining profitability on existing loyal customer base. In
addition, data analytics can drive better product development and

pricing.

Banks spent an average 2.1% of total 2015 revenue on Marketing and
Promotion expenditure, according to data from SNL Financial, and
several percentage points more when including branch costs. Cus-
tomer acquisition cost skyrockets with marketplace lenders, where
there are no bank branches to help support customer acquisition. At
On Deck Capital, for example, customer acquisition costs were 5.7%
of origination volume in the first nine months of 2014, equivalent to
45% of revenue. Even Lending Club, which touts the efficiency of its
customer acquisition, has had Sales and Marketing expense equiva-
lent to 40% of revenue over the past three years. Quantifying the
potential improvement to customer acquisition is difficult, but On
Deck recently called out its "data-driven" decision making as a key to

improved acquisition costs in its Q3 2016 earnings call.

Exhibit 11:
Banks in the US spend ~2.1% of revenue on Marketing & Promotion
Total Marketing & Promotion Spend ($bn)

14 $12.96n $12.1m s11.90m $12.3bn $1240n  35%
12 3.0%
: N E N
8 2.147% 2.08% 2.16% 20%
6 1.5%
4 1.0%
2 0.5%
0 0.0%

2011 2012 2013 2014 2015
mmm Total US Banking Marketing and Promotion Spend

As a % of Revenue

Source: SNL Financial, Morgan Stanley Research
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Exhibit 12:
And within US Payments, marketing spend as a % of Revenue is even
higher, and has seen little leverage over recent years

Payments Industry Revenue
(covered companies, $bn)

% of Revenue

80 $68.5bn $73.9bn 80%
70 $62.1bn 70%
60 $57.2bn 60%
50 50%
40 40%
30 30%
20 20%
10 10%
0 0%

2012 2013 2014 2015

mmm Total Revenue
Marketing Spend as a % of Revenue (RHS)
—Operating Margins (RHS)

Source: Company Data, Morgan Stanley Research

Another example is Price optimization. Companies make myriad
pricing decisions each year with the objective of maximizing profits,
but many of these fail to deliver. Unlocking the value of data and act-
ing onit can significantly improve the potential to make better pricing
decisions that can help save lost or at-risk revenue. E.g. Merchant
acquirers like VNTV and FDC have noted use of analytics-based pric-
ing to reduce merchant churn.

Other use cases for sales and marketing that we found within our
surveyed universe include contextual offers (e.g. geo-location based
real time offers), customer lifetime value maximization, improved
advocacy marketing, and cross-sell optimizations, which are primari-

ly aimed at driving higher topline growth.

Operations: Some companies have put data analytics to use for driv-
ing operational efficiency by helping addressissues around customer
service (e.g. optimization of cross-channel customer journeys, in par-
ticular for on self-service channels) or resource optimization (e.g.
demand prediction for optimized ATM replenishment), or streamlin-
ing collections on loans (e.g. early prediction of collection risk and

optimization of outreach effort).

Risk & Fraud management is a critical use case for several financial
and payments companies. Banks and fintech companies use data
learnings for effectively underwriting credit risk, while payments
processing companies have long used transaction data to assess
fraud risk through use of predictive analytics on a wide range of fac-
tors such as past purchasing behavior, purchase location, IP address
detection, etc. The use of sophisticated predictive analytics has
helped the payment networks consistently minimize fraud while lim-
iting user authentication requirements, thereby reducing friction in
the consumer experience.

Compliance is a key source of opportunity for the financial services
industry given complex regulatory burden. Companies have found
data analytics to be effective in managing the burden and cost of

compliance and compliance monitoring.

Applying analytics to these spend categories could drive as much
as 5% earnings upside: Between the several sources of spend we've
identified as ripe for improvement, we think it could be reasonable
for a bank to shave 200 or 300 basis points off total operating
expenditure by leveraging analytics throughout the firm. We expect
realization for this higher amount of savings is likely to be relegated
to the most complex of firms, while midcap banks are less likely to
benefit. We also note that there is a likely some degree of incremen-
taltechnology spend before banks realize the value of their analytics,
and this will most likely be a function of how much the bank has
invested so far, vs. how far along the bank s in addressing some of the
keyimperatives we've laid out in this report. Allin we see a wide plau-
sible range of outcomes, with on the one hand banks spending more
to chase the opportunity but doing so without traction (potentially
dilutive) to those that have already made most of the required invest-

ment and are nearing meaningful upside (~5% earnings upside).
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Exhibit 13:
We see the potential for up to 5% in earnings upside as Analytics are
applied to major cost categories

Plenty of use cases available for FIs and Payment companies to enhance
sales & operations

+ Targeted customer acquisition

« Next best offer / cross-sell optimization

+ Contextual offers (real-time, geo-based)

« Pricing, e.g. lending, deposit, fee & commission
+ Marketing mix optimization

« Customer lifetime value optimization

Sales &
Marketing

« Cross-channel customer journey optimization
« Complaint reduction

+ Churn prediction / reduction

« Demand prediction / resourcing optimization
+ Optimized ATM replenishment

Operations

« Credit risk management
Risk & Fraud + Portfolio stress testing
« Fraud detection

Stress testing

Comphance « Compliance monitoring

/

Reduction to Noninterest Expense from Sales, Marketing,
[of i and other C ion Savings

Potential net
1.1% 1.9% 2.7% 3.5% 4.3% income

Incremental Tech

( o . 0.5% 1.4% 22% 3.0% 38% &~ upside
(assumes current spend is
5% of revenue) 0.0% 0.8% 1.6% 2.4% 3.2%

-0.5% 0.3% 1.1% 1.9% 2.7%

Source: The Boston Consulting Group, Morgan Stanley Research estimates

Beyond the hard dollar savings, we think market share shift
potential is the bigger carrot/stick: As Fls face increasing threats
from disruptive innovators and from each other, we think those that
are able to effectively use data for improving internal decision mak-
ing as well as driving better consumer engagement will be better
positioned to not only preserve, but potentially accumulate market
share from others. One of the most relevant avenues is through cus-
tomer loyalty. Acquiring customers can be expensive but Fls often
lose them frequently when competitors offer lower priced products.
Making broad-based pricing cuts is often not a solution given profit
ramification across the portfolio. Data can be an effective tool to
understand the customer's motivations and help improve retention
by either offering targeted pricing changes or value added services

which customer may value more than a few dollars of savings.

2. Complexity of large Fls offsets the
advantages of scale; Enterprise-wide
execution excellence is key

Summary: There are challenges that all firms will face in
creating value from data. Large-scale banks have clear
advantages such as having access to larger data sets that
allow for deriving more granular insights with more
robust sampling, or having more comprehensive and
established data collection capabilities. However, scale
also brings implementation challenges including more
complex data, linking data silos that are run independent-
ly by different business units to form a 360-degree cus-
tomer view, building an enterprise-wide agile test & learn
culture, or scaling-up successful ideas rapidly due to high-
er organizational and product complexity.

A key finding from our senior leadership survey is that while scale
does provide banks with some advantages, such as resources to build
ateamandalarger base of customers resultinginincreased sampling
accuracy and higher adoption rates, these are largely offset by sever-
al challenges to executing on datainsights at a large institution. First,
large institutions often struggle with attendant internal complexity,
which can lead to greater difficulty of securing management buy-in,
amore fragmented approach to managing D&A initiatives, and over-
all lack of coordination due in part to the silo'd nature of many large
firms (see Exhibit 14, Exhibit 15, Exhibit 16 and Exhibit 17
below).

In addition to complexity, banks are often hampered by cultural barri-
ers. For example, Fls have been slow to adopt an agile "test and learn”
culture (something many FinTech firms have mastered). Large Fls
also noted difficulty in fully incorporating data analytics insights in
front line sales and service processes.
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Exhibit 14:
Legacy IT, lack of D&A funding, and talent scarcity are key challenges
% of Respondents

9% — mOthers
~ = Regu|ation
8% N
_ Poor D&A organization
12% N\ m L ack of agility
15% ™ ® Talent scarcity

/

Lack funding

m L egacy IT infrastructure

Challenges ahead of monetization

Source: The Boston Consulting Group, Morgan Stanley Research

Exhibit 15:
D&A activities are still mostly decentralized
% of Respondents

3%
9% m Ad-hoc temp. teams

\
- Project-driven ad-hoc
\ teams
B Limited centralization
33% \
Partial centralization with
"shadow org."
— 1 Full centralization

D&A Org Structure

Source: The Boston Consulting Group, Morgan Stanley Research

Exhibit 16:

There is an overall lack of coordination of D&A efforts at about half of
surveyed firms

% of Respondents

About half of firms are still
not coordinated in their
~_— D&A efforts

*

45%

m None

Limited

m Good

Coordination of D&A Activities

Source: The Boston Consulting Group, Morgan Stanley Research

Exhibit 17:
Fls are still developing an agile test & learn environment

% of Respondents
Most firms (73%) still don't

%% - have an Agile "Test & Learn"

m Limited "test & learn" culture

64%

"Test and learn" culture but not
agile

m Agile "test & learn" culture

Agile Operating Model

Source: The Boston Consulting Group, Morgan Stanley Research
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3. Transaction data is only one pillar; high
value in adding additional internal and
external data

Summary: Fls need more precise, timely, geo-specific,
actionable insights to generate greater value from data,
leading to optimized customer journeys, including contex-
tual offers (e.g., location or life event based). For this,
beyond transaction information, accurate internal (credit
& risk, product, loyalty, demographic, location, and cus-
tomer service) and external (life events, online activity,
socio-economic statistics, merchant, and incremental

credit & risk) data needs to be appropriately assimilated.

A financial institution has an intimate knowledge of its customers in
the form of personal and transaction data, and this is highly distin-
guished from the vast array of data available to others. But that said,
Fls are able to derive far greater insight by combining this basic trans-
action-level data with the array of other data points available. We

highlight some of the more frequently cited data points Fls leverage:

Exhibit 18:
Fls need to merge transaction data into the vast array of other data
points to derive greater insights

I T

D ic & Location i i
+ Trxinfo (value, time, - Age, gender, city, job Life events ) V\Z‘:":'ﬁ‘i‘;mmm
merchant IDJinfo) + Household info * Marital status change S e
« Authorization history + Geo-location * Education info i Roalssiaic Yaranctons
- Remitinfo - Contactinfo + Job change info - =
+ Vehicle ownership/trx
Marketing & Sales
ok - Needs assessment - ity
g4 - Survey responses Online activity - Utility use (e.g. phone)

+ Creditline history

+ Risk/collection history

Product
+ Accounts and balances
« Investment portfolio
+ Fees, benefits, waivers
+ Application history

Loyaity
+ Card benefit use history
- Reward accumulation &
redemption

+ Campaign responses

- Browsing history

path

Ops & Customer service
+ Call-center logs
— e.g. call records,
agent notes.
+ Web/mobile app logs
+ ATM use history
« Inquiries, complaints
(incl. chats, emails)
« Fraud alerts, history

hopping history

- Trade platform activity

— e.g. Order pipeline

- Forum activity

— e.g Product/service
reviews

+ Social media activity

— e.g. Social network,
likes, interests,
posts, life- events

- Bill pay behavior/activity

Merchant related

* Merchant POS info
+ Merchandise info

Credit&Risk

- Credit score history
- Creditline history

- Bureau acct review hist.
- Risk/collection history

Source: The Boston Consulting Group

We highlight some successful examples of use-cases that leverage
the spectrum of available dataand analytics tools to generate upside:

1. Fivory (Credit Mutuel) - Contextual Offers: Credit Mutuel
partnered with merchants to leverage customer data on loca-
tion, demographics, transaction history, and purchase history

in order to predict time, amount, and category of the custom-

er's next purchase. The app then sends highly contextual
offers in real-time to the customers based on their geo-loca-
tion. Key to the success of the predictive modelis the partner-
ship Fivory has with merchants, in which merchants provide
anonymized consumer behavior to supplement the bank's

own data.

. DBS (Singapore) - Cognitive computing in wealth man-

agement: DBS partnered with IBM to use cognitive, deep
learnings for automated data analysis in its wealth manage-
ment business. In doing so, DBS was able to use client and
market data (i.e. both structured and unstructured data) to
provide best-in-class insights and advisory services, improv-
ing wealth-manager efficiency and output.

. Customer Journey Optimization (multiple firms): Fis can

leverage real-time internal data from multiple sources, like
customer banking history, online/mobile channel interac-
tions, chat logs, call voice records, agent notes from prior
interactions, and the profile of a specific agent to optimize
cross-channel customer journeys and predict a client interac-
tion pattern. For example, an Fl could identify gaps in its self-
service channel offering that results in agent handled calls,
predict the reason for the call and analyze customer senti-
ment with voice analytics to 1) better match that customer
with the right agent (e.g. more experienced agent for high val-
ue customer in distress), 2) provide that agent with relevant
information to facilitate the call quickly and painlessly (e.g.
pre-populating agent screen with info related to predicted
callreason),and ultimately 3) pre-empting a potential follow-

up call by predicting the reason for agent to react to.

. Advocacy Marketing (e.g. retailers): Advanced retailers

combine customer and third party data to run 1) link analysis,
i.e. which customers are most connected, 2) transactional
analysis, and 3) demographic analysis in order to target cus-
tomers with high influence and reach, and it focuses special
deals and new product access on these key brand advocates.
While we have not seen examples of Fls running similar brand
advocate analyses, the strategy should apply in the FI/Pay-

ments space as well.



Morgan Stanley | researcn

———
BCG

FOUNDATION

THe Boston CoNsuLTING GROUP

Exhibit 19:
Sample of recent firm initiatives that have made use of a spectrum of
available data and analytics tools

Data Sophistication

- Unstructured
& Structured
- External + Internal
- High Volume
- Real Time

Contextual offers

I
1
1
1 (Credit Mutuel)
1
1

Customer journey optimization

[y
Smart collections

Churn prediction
Resource optimimization Smart pricing
Next Best Offer
Customer sentiment

Descriptive Statistics Advanced analytics
(aggregated reporting, (e.g. deep learning, neural networks,
visualization) regression trees)

- Structured

- Internal

- Low Volume
- Batch Load

Analytics
Sophistication

Source: The Boston Consulting Group, Morgan Stanley Research

4. Data access is becoming more
restricted; firms can engineer interactions
based on "fair value exchange" to generate
unique new data for specific, actionable
insights

Summary: While organizations are expanding data collec-
tion abilities, gaining access to externally sourced data is
becoming more difficult, in particular due to increasing
sensitivity on consumer privacy. The traditional path to
increasing data collection, partnerships, is being ham-
pered by uncertain process implementation, increased
regulatory barriers, and competitive uncertainties of data
sharing. A new path, however, is available. Firms can engi-
neer customer interactions that provide a benefit to cus-
tomer in exchange for the data they share, generating a

win-win.

Despite the proliferation of customer data, most Fls remain limited
in the amount of data they can gather on specific transactions, and
very few have access to the "whole picture" of a transaction (see
Exhibit 23 ). Moreover, consumers, regulators, and ecosystem part-
ners are becoming increasingly sensitive to what data is freely
shared. The General Data Protection Regulation in the EU, adopted
April 2016, serves as a perfect example, with consumers given great-

er rights over having their data "forgotten" or otherwise restricted
from use without explicit consent. Moreover, more firms are increas-
ingly competing to gain access to the same pieces of customer data
(e.g. social media players, search engines, merchants, Flsare all trying

to get geo-location of customers).

Successful value creation will depend in large part on a firm's ability
to engineer new customer interactions that provide "fair value
exchange" of data sharing. Examples include Google Maps, which
provides map service for location data and Target's CartWheel app
which provides discounts for real-time aisle-location/product inter-

action data — to name one key feature.

This fair value exchange can be replicated by Fls as exemplified by two
key examples. Kabbage is an online lender focused on Small Business
loans, and it redesigned a digital loan application experience for sim-
plicity, speed and convenience with a seamless customer digital expe-
rience ensuring fair value exchange to gain access to further data. In
addition to using available third party data like customer reviews and
assessing credit worthiness from eBay, Kabbage has its customers
volunteer bank account and sales history, and in return the customer
is rewarded with faster, more favorable credit decisions. Kabbage has
seen meaningful traction and has moved beyond lending on its own
balance sheet to now partnering with banks like Santander (offers
UK SMEs same day funding) and ING and Scotiabank (fully automat-
ed, on-boarding, underwriting, servicing and monitoring along cus-

tomer life cycle).

Another example is the Sesame Credit product at Ant Financial,
which provides credit scoring service in a largely unbanked market,
using data from Alibaba's trade platform like trade volume and cus-
tomers reviews to complement limited credit history data. Custom-
ersvoluntarily provide banking data, payments data (e.g. utility bills),
digital behavior (websites visited), eCommerce history, personal
information, and social media data. Data is run through advanced
machine learning platform to produce a credit score for individuals
and SMBs. And in return for providing this data, customers increase
their chance to access funding. Ant Financials success so far is clear,
with over $4.5bn in funding to date.



Morgan Stanley | researca

Some other examples we have observed:

Company Interaction Data Accessed How Monetized

Home
Real Estate App price/date/value/history,
with Augmented iPhone camera, customer
Reality location, financial health,
behavior

Sell more mortgages via
early customer
engagement

Commonwealth
Bank of Australia

Vehicle info, buyer/seller

"Hao Che" by Ping  Used car trading Offer insurance policies

Within FI demographics, individual ;
platform ) . y tailored to customers
financial history on Ping An
Product info and attributes; N
o . Offer credit with better
n : eCommerce Buyer/seller location, ratings,
Ant Financial N N assessment of SMB
payments platform transaction history; Fl . .
creditworthiness
government and PBOC records
Facebook . . Messages, in app purchases, B2C services like direct
Social media . " . R
Messenger pictures, audio messaging with a bank
Professional For use over Cortana
LinkedIn . Professional background .
networking assistant
Beyond FI

Predict and prevent high
healthcare costs,
encourage employees to
compete on diet/exercise

Medical records, insurance
claims, diet, exercise,
biometrics, users data

"Health Hob" by Employee health
Keas management

5. For Fls, creating new external revenue
streams from data is still only aspirational

Summary: Use of data analytics-driven services to gener-
ate external, new revenue streams is fairly rare at Fls. In
most instances, value has been derived through improved
customer service, which in turn typically translates to
increased retention or ability to cross-sell a broader suite
of core services.

External value creation involves sharing of consumer data with third
parties to generate unique value for consumers andin turn additional
revenue streams. It can range from simple sale of raw data to mer-
chants or other third parties, or delivering specific, actionable
insights. The latter is more valuable and hence has greater value gen-
eration potential, but is much more challenging.

Half of our surveyed Fls have no aspirations to build an external data
analytics business. The remaining half, while aspiring towards new
revenue streams, have not realized much by way of external datarev-
enues today (see Exhibit 20 ).

BCG
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Fls have tended to focus their external efforts on supporting mer-
chants by helping themidentify consumer spending patterns, predict
future purchases, design the right loyalty programs, and provide
competitive benchmarking. But in most cases, the return has been in
kind, that is, benefiting Fls by helping retain these merchants as cli-
ents as opposed to earning new revenue streams. In most instances,
these services have been appreciated by smaller clients, that have
limited data and tools internally to run these types of analyses on

their own.

Evidence of external value creation has thus far been limited. One
exampleisthird party aggregators, such as Cardlytics, that use Fldata
toidentify customers that can benefit from merchant offers, thereby
unlocking value for both. Similarly, the payments networks have
partnered with merchants to link them to best customers for target-
ed campaigns.

Exhibit 20:
No surveyed Fls are currently monetizing outside their own four walls
Respondents

25
20
15 10 (48%) m No aspiration to monetize externally
10 m Aspiring, but no revenue realized yet
Data is monetized beyond firm
5 11 (52%)
, Y 0 (0%)

Source: The Boston Consulting Group, Morgan Stanley Research

While some Fls have tried offering point solutions primarily in the
area of fraud and know-your-customer, Fl-developed point solutions
are unlikely to be successful for 2 key reasons: 1) Lack of relevant
sales experience outside of core 2) Competition from 3rd party tech-
nology suppliers/FinTechs is stiff (see Exhibit 21). We think that the
investments required in developing the solution and establishing a
specialized sales force is too high and probability of return too low

to be an attractive option for Fls.
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Exhibit 21:
A sampling of third party data analytics companies

Tools (platform) Provider Point Solution Provider Data Aggregator

( Entelngise Platforms \ (“Social Media Analytics "\ (Risk & Collections Analytics (" Transaction ® )
+ Palantir QPalantir * Hootsuite . . « FICO  Argus
+ IBM Watson e - NetBase i_ swie * Insikt FICO INSIKT + Paypal P PayPal
+ MS Cortana O -4 e tracx NETBASE + TrueAccord TrueAccord + Square yEI
- Digital Reasoning + DataSift DS @ + Dataminr n \_ Square )
+ Ayasdi avasor & [— \- Bity @ Y, + Corelogic EJ c‘ ( B
\_ & ) /) | RealEstate € coreLosic
e . ( N\ » Corelogic :
[ statistical Computina h Speech & NLP LN Marketing Analytics ) \_* LexisNexis L.; J
SAS Gsas * apiai Ssapiai + Cardlytics ‘
. SPSS . « Nuance NarratlveS:lence} . FiveStars ? rHealth @H'{ma!“\m R
* Matlab SPSS + NarrativeScience J 1. H API patientslieme
J * Arria ARRIA \ ur.nan . X
r = - /" (Merchant Services = e \___Patients LikeMe J
Visualization e - = | : FirstData (growth) - e -
» Tableau 5 mFam . ~ « Sift (fraud) AMEX Location B foctual
L Quid Web / Mobile/ (5 . Sin =< NBBVA Location :
. _/ | Commerce (O] . Metaweb
» Google Analytics + BBVA Square Q elawe wetawes
/"Log Analytics N'OE\ « MixPanel  mixpanel * Square Y,
+ NICE - BlueCore @ stuecore ) ) (Credit Bureau )
+ IBM * RJMetrics ) General Service Provider « Experian  Figgeran
* Splunk ) \ ) AR—— | * Equifax E'(iUlFAX‘
: SumoLogic @sumologic + MasterCard Advisors * TransUnion
- Loggly P - BM Vi \ W )
\ j + MuSigma % @ ( R
: Financial / News
- NICE @ nice " Bloomberg
\_* Morningstar MORNGSTAR |y

Source: The Boston Consulting Group, Morgan Stanley Research

Exhibit 22:
Several prominent FinTech firms have successfully made use of cutting edge data and analytics models

Data Sophistication

A
- Unstructured
& Structured Credit Scoring
- External + Internal (AliPay)
- High Volume

- Real Time Subprime Lending Wealth Mgmt
(LendUp) (Motif)
_ WC Lending
Robo-advisor
Fundb
(Walthfront) (Fundbox)
SME Lending Cons. Lending :
(On Deck) (aNiili)) Collections

(TrueAccord)
- Internal
- Low Volume P2P Payments
- Batch Load (Xoom)
Descriptive Statistics Advanced analytics
(aggregated reporting, (e.g. deep learning, neural networks,
visualization) regression trees)
Analytics
Sophistication

Source: The Boston Consulting Group, Morgan Stanley Research
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6. External value creation requires
partnerships to generate "actionable”
insights

Summary: Where Fls and payments companies struggle
most as they seek to generate value externally is having
sufficient data breadth, depth, and precision to generate
actionable insights for merchants. These insights need to
be customer specific in term of type, time, and location.
Breadth, depth, and precision will likely be achievable only
through partnerships. There are only a few examples of
successful closed loop structures.

Merchants find value in data analytics if it 1) helpsincrease their share
of wallet, and/or 2) helps them identify new prospects. Both goals
require alarge sample of data ata customer or category level toiden-
tify and target specific customers. Fls and payments companies
struggle to offer the combination of data breadth, depth, and preci-
sion to generate actionable insights. Hence their challenge is to sup-
plement their data.

Fls require sufficient breadth/depth of data to be
"actionable" for merchants

Required Breadth Required Depth

Customer level wallet data

Increase Share  Large pool of overlapping  to link to merchants’ prod-
uct-level data to make

of Wallet customers
compelling offers
dentif Large pool of prospects  Potential size of wallet of
Y within merchant's current customer, plus contact
Prospects

or desired footprint information

Transaction data is fragmented; limited insight by individual firms

Today, Fls and payments companies struggle to provide this combina-

tion of breadth and depth for a few reasons:

® Flsmaylackscaletoprovideinsightsonlarge customer pools.
E.g. the largest bank has ~10-20% market share of credit and
debit cards combined, with the average bank having much
lower share.

® Payment networks (V and MA) may have larger market share
(25-50%) but lack customer specific information. e.g. V/MA
don't have a customer's personal information like name or
contact info etc.

® SKU/Product level datais typically not available to Fls or pay-
ments companies. While card issuers have depth of data on
the consumer, their access to transaction info is typically lim-
ited to merchant name and transaction size with no visibility
into SKU data.

® Privacy/Regulatory concerns could limit customer level data

sharing.

No single entity in a payments transaction — from merchant to issuer
— has access to full depth of the data, which necessitates either fair
value data exchanges and/or partnerships (including private label
card programs). Issuers have unique cardholder data, which puts
thematanadvantageous position to partner. Card networks have the
breadth of transaction data and could independently derive geo-
graphic specific or merchant-level insights (rather than product lev-
el), but likely require a partnership with issuers to generate powerful,

actionable insights.

Exhibit 23:
Overview of which stakeholders have access to which transaction data

Breadth of data

What They See What's Missing accessed

« Cardholder personal info
« Transaction data not always
linkable to customer

« Card number
* SKU level data

« Largest retailers have up
to 10-15% market share

« Card number
« Cardholder name
« Cardholder personal info

« Largest issuers have up

* SKU level data to 10-20% market share

« Cardholder personal info
« SKU level data

« Data at card level, not
customer level

« Card number
« Cardholder name

+ Major networks have 25-
50% market share

« Cardholder personal info
* SKU level data

« Data at card level, not
customer level

« Card number
« Cardholder name
* Merchant info

« Largest acquirers have
up to 15-20% market
share

Source: The Boston Consulting Group, Morgan Stanley Research

Ecosystem partnerships are animportant enabler to overcoming
these hurdles: Given the state of fragmented data sources, we
believe that it will ultimately take collaborations across multiple
ecosystem players to create value in any meaningful way. Below we

highlight examples of partnering to achieve actionable insights.

1. Co-branded card partnerships: Under a co-brand partner-
ship, the issuer has access to consumer's wallet spend inside
and outside the merchant partner and hence is able to pro-

vide its merchant partner with share-of-wallet information.

2. Third party marketing firms: Card-linked offer engines such
as Cardlytics merge insights at the customer level from Fls
and merchants, while keeping the raw data at the source. This
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enables Fls to send targeted offers on behalf of merchants,
though we note the insights are more often on a merchant
level rather than a product level, and is therefore more effec-
tive only to certain merchant types that sell limited product
SKUs (e.g. fast-food, coffee chain).

3. Direct partnerships: Fls and payments companies can estab-
lish partnerships directly with merchants. Visa, for example,
developed a program with Gap in which consumers (that opt-
edin) would receive Gap offers/coupons on the mobile device

if they used their card at a nearby merchant.

Exhibit 24:

We review a range of partnership structures
Partnerships Individual firm

Directly btw

Co-branded cards Via data aggregators Fl/merchant Closed loop

* Merchants

« Merchants

« Merchants

+ Integrated players

« Issuers « Bank « Fls — Payments
Blavers « Data aggregators, — Merchants
e.g. Credit Bureau
« Citi/AAdvantage « Cardlytics « Visa/Gap + Amazon Payments
Examples . synchrony/Gap - Argus - Visa/Uber - Ant Financial 3
- Experian + Tesco (UK)
Resulting Customer level' - Pl bank level « Pllbank level® - Customer level
ej:ta 9 . sow? + Contact details + Contact details + Product level*
« Contact details « Marketing data® « Marketing data® « Near real time
+ Scale: Large enough - Scale: Enough FI + Scale: Enough FI' Usg;rl_Jst als an asset
Require- overlapping primary partners to have large partners to have an halr value
ments. customer pool enough customer set large enough excnange to access

customer data, e.g.
No sales of data to 3rd
party

« Trust: Raw data stays customer set

at Fls/merchants

More suitable for merchants with fewer categories
(e.g. Starbucks, McDonnalds vs. Walmart, Home Depot)

Source: The Boston Consulting Group

7. Some regions, e.g. EU, will be
structurally disadvantaged due to tighter
regulation

Summary: More restrictive data regulations, particularly
in Europe, will likely mean that Fls operatingin those areas
will be at a long-term disadvantage unless they can gener-
ate fair value exchange.

Overview of Regulatory Considerations

On the use of data, we see several changes in the regulatory environ-
ment to consider. We see increasing data nationalization, with ris-
ing restrictions on moving data outside of source country. We see
tightening rules for online marketplace lending, with potential
extension of scope of fair lending regulation from Fls to online mar-
ketplace lenders, and where customers gain ability to correct data

used in credit decisions. We see smarter data disclosure (i.e. open

banking) in which regulations like PSD2 facilitate Fintechs to access
customer data at Fls and at government agencies. And we see
enhanced data privacy as explicit customer consent required to
access/use personal data or company has legitimate interests (e.g.
Under GDPR), and where customers gain right to be forgotten.

1. Increasing Data Nationalization: In the US, data can be freely
transferred in and out of the country, but the EU is more strict about
data transfer and the General Data Protection Regulation ("GDPR",
adopted April 2016 for implementation by May 2018) limits data
transfer only to countries that are willing to warrant "adequate level
of privacy protection." Note the EU does not consider the US to be
adequate in privacy protection, though there is a EU-US "privacy
shield" that enables US firms to access EU data. Rules about data pri-
vacy are even more restrictive in developing countries where data is
nationalized, restricting data from being moved abroad (e.g. China)
or requiring on-soil data centers (e.g. Turkey). Key implications for
Fls are a partial loss of scale advantage for banks with global D&A
infrastructure, and for FinTech firms a hurdle to scaling globally (e.g.

PayPal was denied a banking license in Turkey).

2. Increased access to customer personal data at Fls and govern-
ments: EU regulation now requires Fls provide direct access to rele-
vant customer data through an API (see Exhibit 25 for more on the
differences between EU and US data privary regulation), provided
the customer consents, and the UK hints it may mandate something
similar unless the industry does so on its own. In the US there is no
current requirement, though Treasury recommends implementing
an API with the IRS to automatically share personal data. The key
implication for FlIs is higher spend to implement some of these
requirements, as well asaloss of advantage vs. FinTech firms, and key
implications for FinTech firms is potential benefit from better access

to relevant customer data.

3. Consumer gains rights over data capture and usage: In the EU,
GDPR regulation to be implemented in 2018 focuses in part on data
privacy and both raises the bar for access/use of personal informa-
tion, and also gives consumers the "right to be forgotten" and review/
modify customer data used in credit decisions. In the US regulation
varies by state, but implicit consent is usually enough to record/use
personal data, though opt-out rules and pre-collection notice is
required. Customers must also have the right to review/modify data
used in credit decisions. In developing markets the trend is also
towards increasing consumer protection. For example, China passed
a"Consumer Right Protection Law"in 2074 that requires explicit con-
sent for capture of personal data, and gives customers the right to
modify stored personal information. The key implications of intensi-

fying consumer protection is that using data is currently easiest in
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Asia and most challenging in Europe, with the US falling in between. Regulatory implications for FinTech firms:
And rising costs to serve EU customers could pressure some firms to
exit the business if transformation costs become prohibitive. 1. Regulatory arbitrage is declining for FinTechs in lending
2. Yet FinTechs will benefit from increased access to customer
Regulatory implications for Fls: data but only if they convince the customer that there is fair
value exchange
1. Value creation potential depends on regulators' flexibility in
letting data move freely and it varies by geography

2. Governments will become a provider of data, reducing some
of Fl's competitive data advantage over FinTech and other

providers

3. As consumers gain greater control over their data (e.g. data
used only for purpose it is collected for), generating fair value

exchange becomes paramount

Exhibit 25:
Key reasons the EU is a more challenging environment for data monetization than the US
Key EU regulations Implications
with no counter-parts in US for Fls
Third party PSD2 warrants FinTechs direct access to customer data Increased competition
access to PII at FIs upon customer consent
Explicit GDPR requires either individuals' explicit consent or Harder data collection,
consent "legitimate interest" from data controllers to collect PlI emphasis on benefits
for customers
Cross border GDPR allows cross borders data transfer only if receiver Restrictions on data off
data transfer country warrants "adequate level of privacy protection™? shoring
Right to be GDPR grants individuals the right to require a controller Potential loss of stored
forgotten to delete data files relating to them customer data
« If there are no legitimate grounds for retaining it
Breach GDPR requires firms to notify users and authorities about Higher risk of customer
notifications serious data breaches as soon as possible churn if security breach
Data protection GDPR requires data processors / controllers! to Additional investment
officer designate a data protection officer to ensure compliance More complex org.

Under GDPR non-compliant companies

can be penalized up to 4% of their revenues

1. Specifics criteria have to be met to qualify (e.qg. company requires regular and systematic monitoring of data subjects on a large scale) 2. Based on EU assessment of the country domestic law or
as a result of the international commitments it has entered into

Source: The Boston Consulting Group
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What Comes Next? Five Key Imperatives for Fls

1. Engineer customer interactions to gather valuable data
based on fair value exchange for customers

2. Develop a structured program to manage ecosystem
partnerships whose objectives are to harness data critical
to internal and external value creation

3. Ensure execution excellence by organizing data &
analytics function as a center of excellence with explicit
senior executive support and business buy-in/partnership

4. Ingrain data-based decision making and “test & learn”
culture

5. Make trust an asset and proactively manage consumer
privacy

1. Engineer customer interactions to
gather valuable data based on fair value
exchange for customers

While Fls have extensive internal data, often lacking is unique data
that sets the Fl apart or helps unlock a specific, actionable insights
critical to maximize the value of data analytics both internally and
make their value prop stand out externally. These unique data ele-
ments can be about specific individual preferences which are
revealed (vs.inferred), or real-time geo-location etc. To gain access to
these unique data sets, Fls need to engineer digital customer interac-

tions by ensuring fair value data exchange for consumer adoption.

Seeking similar pieces of data, digital giants, fintechs and advanced
merchants are continuously raising the bar for Fls. Examples include
Google Maps, which provides map service and value-adding location
information for real time location data and Target's CartWheel app
which provides discounts for real-time aisle-location/product inter-
action data — to name one key feature. FIs play critical roles in
numerous consumers' life events (e.g., buying ahome) and could add
more value (e.g., by simplifying the experience and reducing stress/
uncertainty) if they had more data. By either building on their mobile
banking app or by building use-case specific apps, they can engineer
improved customer journeys and data sharing. For example, CBA's
Property Guide app combines real estate data with customer provid-
ed data that enables CBA to deliver insights on affordability of hous-
ing and offer more relevant mortgage options.

2. Develop a structured program to
manage ecosystem partnerships whose
objectives are to harness data critical to
internal and external value creation

A structured ecosystem partnership program solves the problem of
insufficient data breadth and depth that has historically hampered
Fls' external monetization potential. FIs have made inroads in the
co-branded card arena but are stillin the early days of building wider
partnerships. By partnering with leading merchants or across Fls,
they can deliver incremental value to their customers beyond tradi-
tional reward programs. Card-linked offer program are a step in that
direction but more can be done. For example, Fls can leverage their
mobile banking or wallet app to deliver geo-location based offers
from these merchants based on their combined data analytics.
Another opportunity is developing API-based partnerships to share
datawith 3rd party providers to customers (e.g., accountants) and/or
deliver relevant functionality to a 3rd party app (e.g., wallet to a

m-commerce app).

3. Ensure execution excellence by
organizing data & analytics function as a
center of excellence with explicit senior
executive support and business buy-in/
partnership

Critical to the success of data analytics at Flsis a cohesive, consistent,
enterprise-wide strategy and operating model which lends itself to
supporting all business units and functional areas (e.g,, risk, opera-
tions). Best practice is to have an enterprise-level Center of Excel-
lence, championed by senior management, with explicit liaisons in
internal business and operations partners. The CoE's role is multi-fa-
ceted, ranging from, at a high level, contributing to ingraining a data-
driven, test and learn culture (discussed next) to teaming with part-
ners to identify problems and opportunities and formulate solutions
and hypothesis regarding actionable insights, respectively. It com-
prises multi-functional teams of data engineers, data scientists, busi-

ness intelligence analysts, and project managers.
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4. Ingrain data-based decision-making and
"test & learn" culture

The digital world is fast-paced, and the winners are excelling in data
analytics. Underlying their success is a data analytics-driven culture
as exemplified by the rise of online market places like Amazon. Enter-
prise-wide, these organizations empower their employees with ana-
lytical tools and a highly effective internal data sharing infrastruc-
ture. Starting with senior management it pushes for a fact-based,
data-driven decision making culture that allows for calculated risk-

taking and experimentation.

In face of this new competitive driver, senior executives at Fls must
embrace and propagate a data-based decision making culture, and
adopt an enterprise-wide "test and learn" approach. That this trans-

formation is feasible is shown by numerous Fls.

5. Make trust an asset and proactively
manage consumer privacy

Paramount to data analytics excellence is earning and maintaining
consumer trust. BCG estimates that two-thirds of the total value
potential of big data stands to be lost if stakeholders fail to establish
atrusted flow of personal data. Those organizations that make trust
an asset and proactively manage consumer privacy will see trust as
a competitive advantage.

Fls, given the particular sensitive nature of financial information and
compliance requirements, face a relatively high bar. They must not
only fulfill regulatory requirements but also proactively respond to
upcoming regulation (e.g., GDPR in the EU) as well as set their own
internal policy. Gaining the trust advantage requires executive lead-
ership and a shifting of responsibility for privacy-related issues from
legal to the C-suite. Fls that can transparently steward consumer
information, restricting its use to understood and agreed-upon appli-
cations that can be customized by the customers, and generate fair
value exchange will have the ability to access more data than compet-
itors that fail to do this well. They will create better products and
services and generate more value for consumers, leading to meaning-

ful shifts in market shares and faster growth.

Assessment tools for Fls and Payments
companies on best practices

In order to enable Fls to gauge where they are in the journey towards
data analytics best practices, BCG has mapped out three phases
(Exhibit 26 ). Most Fls are in the Adopting or Developing phase with
a few reaching the Path Breaking phase. Most are in the process of
defining their strategy and operating model ( Exhibit 27 outlines
action items).

Exhibit 26:
Our assessment framework for Fls pursuing data analytics value crea-

tion

Adopting

Developing

Path breaking

+ Developing BU level

BU level D&A strategies,

Comprehensive firm-wide D&A strategy,

strategies centrally funded on project basis with inifiatives optimized across BUS
s"‘“ef.y & siaLackadedicated D&Ateam Dedicated D&A teams but not Firm-wide agile D&A CoE, with explicit
Operaiing; centralized; duplications occur liasons in business
model s
N "'a"r"':f:sﬁfys'em Partnerships being explored Established D&A partnerships, with seat
R P at the table through venture funding
- D&A not considered strategic Leadership supports D&A Senior leadership actively champions
across org data-driven decision making
Culture
- Limited experimentation Test&leam culture present An agile test&learn culture wildly present
but not agile
Rnopn - D8A use-cases are focused More extensive use within org. in Aspiring to provide D&A services to its
optioly on marketing & sales operations, risk& fraud, etc customers as retention tool or for revenue
- Internal, structured data is Internal data used, experiments Uses unstructured/structured, internal/
Data used with focus on trx data with unstructured data external data from various sources
management Data is governed, optimized, quality-
- Data breaks across silos Data silos are linked controlled and linked across silos
- Advanced stat. models are Advanced statistical models used Cutting-edge analytical tools (e.g. Voice
used in select use-cases extensively analytics, real-time offers, geo-fencing, Al)
Tools

- Legacy infrastructure with

speed, scalability restrictions

Mostly structured data platforms,
with limited scalabilty

Scalable, cost efficient, distributed
processing platforms at scale with fast

unstructured data processing capability

Source: The Boston Consulting Group

Exhibit 27:
We highlight key steps for Fls

Activity Months: 01 02 03 04 05 06 07 08 09 10 11 12
Conduct D&A maturity assessment
Define strategy
+ Set ambition level
« Identify and prioritize use-cases
+ Define vision for leveraging trust as an asset
« Define implications of recent regulations, e.g. GDPR
- Design APl vision, strategy (incl. products, pricing)
. potential i

- Engineer customer interactions for fair value exchange
Define target operating model for D&A
- Define D&A org structure, roles, responsibilities
« Design processes/interaction model of D&A function
- Revise processes for regulatory compliance
+ Identify talent and IT resource gaps
« Perform IT planning & prioritization (e.g. data integration)
« Design API architecture
Implement roadmap
« Transition to target operating model
- Execute ecosystem partnerships
+ Integrate data sources to form 360deg customer view
« Build D&A engines for selected use-cases (incl. test/pilot)
« Implement D&A engines at IT back/front-end
. designed APl ii
+ Refine frontline {

roles, resp., i

Source: The Boston Consulting Group
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Appendix A: Digitalization and Implications

for Data Monetization

Effective use of data analytics to digitalize business can
create significant shareholder value for the disruptors,
which have the largest scale, but also for the enablers.
Legacy companies which embrace digitalization or focus
on improving the operational model, rather than being in
denial, can survive and thrive. However, regulation can be
a headwind to digitalization, such as in gaming. Methodol-
ogy: we show the historical development total market cap
of legacy companies vs. the digital disruptors and how
much of the sector market cap the disruptors represent
vs. the legacy companies.

Sectors which have fully embraced the digital revolution and most
aggressively implemented data analytics capabilities include Media,
Retail, Hotels and Gaming (see our Digitalization Index in Exhibit5 ).
Disruptors in these sectors have created a significant amount of
shareholder value, now representing 35-70% of their respective sec-

tor market capitalization.

In Retail, pure online plays such as Amazon, Alibaba, Asos, YooxNAP,
Zalando have gained material share in their respective subsegments
and currently represent about 35% of the global market cap capitali-
zation of the sector. Still, legacy players as a group has significantly
outperformed the S&P 500 since early 2000 driven by the increase
in number of stores but also by embracing online as a response to
pressure from disruption. Meanwhile, certain segments such as food
retail remain largely unaffected by digital disruption as online chal-
lengers have yet to achieve scale benefits.

Assignificant portion of the outperformance of legacy companies may
be survivor bias. That survivor bias by retailers is likely enhanced by

those that have best embraced digitalization processes.

Exhibit 28:
Disruptors in general retail have also created a significant amount of
shareholder value

2,500,000
2,000,000
1,500,000
1,000,000
500,000
0 e ..
g 8 3 &8 8 8 8 3 &§ 8 2 ¢ F ¢
(=2} (=2} (=2} (=2} [=2] (=] [=1 [=] (=) o o [=] [=] (=]
- - b - - o~ o~ o~ o~ o~ o~ (3] o~ o~

—US + EU sector Amazon, Asos, Yoox, Zalando

Source: Datastream, Morgan Stanley Equity Research

In Hotels and Gaming, disruption has been driven by digitalizing the
booking process creating two large champions - Priceline and Expe-
dia - but certain private companies have also gained share in apart-
ment letting. Disruptors (Priceline and Expedia) now represent 50%
of the total market capitalization, similar share as during the Internet
boom. Still, legacy hotel groups have performed in line with S&P 500
driven by operational efficiencies as a response to digital disruption.

Regulation can act as a headwind to digitalization as seen in Gaming
where disruptors only represent a mere 20% of the sector market
capitalization as certain key markets remain regulated. Legacy Gam-
ing has performed in line with S&P 500 but with a higher degree of
volatility.

Mediais likely the sector that experienced the highest degree of pres-
sure from digital disruptors (Alphabet, Facebook, Netflix) that now
represent around 70% of total market capitalization. This excludes
the music industry which has largely gone through a similar trend.
Legacy Media has struggled to respond to the digital trend and has
as a group underperformed the S&P 500. Large media agencies are,
in our view, an exception as they have maintained high margins and

benefitted from consolidation.
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Retail While being under pressure from disruptors it is interesting to note
that legacy retail companies have actually outperformed the S&P
General Retail has gone through along and arguably more gradu- 500 with a wide margin despite the emergence of Amazon. Part of
al period of digitalization. Conceptually, general retail has been this outperformance is due to players embracing digitalization (such
very fragmented with varying incumbents depending on region and as Inditex) and converting more to online. But the build out of foot-
segment. Digitalization has predominately been driven by the majors print into new geographies coupled has also contributed to share-
being Amazon in the western world and Alibaba in China. The digitali- holder returns.
zation of the purchase process and economies of scale has created

two large global champions, which now represent 25% of the global

Hotels

sector market cap.

Exhibit 29:
Disruptors have struggled to get into the food retail sector

The digitalization of the Hotels sector and primarily the booking
process has generated significant value with emergence of dis-

$2,000bn ruptors such as Priceline and Expedia. This exercise does not
include major private disruptors that have gained share in private
TR apartments lettings and could possibly add to share attributed dis-
ruptors if included (see Exhibit 31).
$1,000bn
$500bn Exhibit 31:
Hotels sector global market cap - Priceline Booking.com and Expedia
~50%
$0bn make up ~50%
g2 838883z 8ggeggze e
[=2] [=2] [=2] (=2 (=2} o o (=] (=] o o o (=] o
-— e - - - ~N o~ o~ o~ o~ o~ o~ o~ o~
—Retail sector (ex Food Retail) Disruptors $160bn
Source: Datastream, Morgan Stanley Equity Research $140bn
Note: Global Retail excluding Food Retail $120bn
$100bn
Exhibit 30: i
Legacy retail outperformed the S&P 500 $60bn
$40bn
350
$20bn
300 $0bn ik, S
1989 1994 1999 2004 2009 2014
250 —Hotels sector Priceline and Expedia
200 Source: Datastream, Morgan Stanley Research
150 Note: Hotels sector comprise Accor, IHG, Marriott, Hilton, Starwood. Disruptors: Priceline and Expedia
100 o .
Exhibit 32:
80 Hotel Groups performing in line vs S&P 500 since early 2000
0 300
Jan-00 Jan-03 Jan-06 Jan-09 Jan-12 Jan-15
-—S&P 500 Legacy Retail 250
Source: Datastream, Morgan Stanley Equity Research ’ I M\"vﬁ
Note: Legacy Retail contains major global retail franchises including: Inditex, H&M, Macy's, Kohl, Penney, 200
Nordstrom, Stories, Ross Stories, TJX, L Brands, Urban Outfitters, Tiffany & Co, American Eagle Outfitters,

Abercrombie & Fitch, ABF, M&S, Next, Kingfisher, Home Retail Group

100

150 | ¥

That said, disruptors have struggled to gain traction in food

50
retail which has remained largely (un)disrupted. Looking at retail
! . . 0
excluding food retail, the share of disruptors reaches 35%. There are Aeoat hens Do <ok Danna | Jinas | Ui
some digital companies specialized in food delivery and retail but —S&P 500 Accor / IHG / Marriott

these have not reached the scale and traction compared to digital
disruptors in other sectors. This suggests there is still significant

room for further digitalization in Retail.

Source: Datastream, Morgan Stanley Equity Research

Note: Hotels composite includes Accor, IHG, Marriott and Starwood
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Similar to now, the share of disruptors reached 50% at the peak
of the Internet boom. This emphasises the correct vision of disrup-
tors but years too early in terms of timing while the stock market got
overly excited in valuing these companies.

Interestingly, the large hotel chains have performed well while
being exposed to disruption - market returns have been in line
with the S&P 500 since the early 2000s. As a result from the
inherent pressure from digital disruptors, large hotel groups were
forced to increase operational efficiencies. Legacy hotel groups such
as Accor/IHG/Marriott optimized the capital base leading to
improved profitability. For example, the reduction of their asset base
has led to a near doubling of IHG's return on capital employed (see
Exhibit 33 below). Also, in response to the traction of Priceline and
Expedia, large hotel groups such as Starwood and Hilton now try to
(re)capture the best clients by providing loyalty schemes and perks.

Exhibit 33:
ROCE of IHG doubled in the past 10 years
70 - 0.9%
60 0.8%
0.7%
50
0.6%
. /\.—/ 0.5%
30 0.4%
0.3%
20
0.2%
il 0.1%
0 0.0%

2010 2011 2012 2013 2014 2015 2016e 2017e

—+—-ROCE (LHS) % owned/leased rooms (RHS)

Source: Company data, Morgan Stanley Equity Research

Gaming

Gaming is an interesting sector as it has inherent characteristics that
are fundamentally well suited for digitalization. High data depend-
ance coupled with low requirement for physical interaction pro-
motes a significant drive forincreased digital content. That said, gam-
ing remains only partly digitalized — due to government regulation.
Disruptors and enablers create shareholders value but less in com-

parison to the hotels, media or retail sector.

Exhibit 34:

Gaming sector highlighting disruptors and enablers
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Source: Datastream, Morgan Stanley Equity Research

Note: legacy: William Hill, Ladbrokes, MGM Resorts, Boyd Gaming, Las Vegas Sands, Wynn Resorts; dis-
ruptors: Unibet, Betsson, PPB Group, 888; Enablers: Playtech, Net Entertainment

The share of sector market value attributed to disruptors and ena-
blers has gradually increased in the last decade and is currently
around 20%. Shareholder returns has remained robust in recent
years driven by continuing conversion to online benefitting disrup-
tors but also multiple expansion. However, the share attributed dis-
ruptors and enablers reached a peak of around 50% in 2009 as the
US Casino model experienced balance sheet pressure during the

financial crises while disruptors continued to take share.

Exhibit 35:
Selection of legacy gaming/gambling companies vs S&P 500
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Source: Datastream, Morgan Stanley Equity Research

Note: legacy gaming includes William Hill, Ladbrokes, MGM Resorts, Boyd Gaming, Las Vegas Sands and
Wynn Resorts

Since early 2000, legacy gaming has performed in line with the
S&P 500 but volatility has been significant. Regulation has acted
as protection for the legacy casino modelin the US and online gaming
has predominately reached traction in Europe.
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Media

The global media sector was also one of the first sectors to digi-
talize. There was a false start during the Internet boom, mostly driv-
en by Yahoo rather than today’s winner, but the vision was correct.
The share of sector market cap attributed to disruptors have been
above 50% for over a decade emphasising the solid leadership in the
sector and robustness in business models of companies such as Goo-

gle and Facebook and also Netflix recently.

Exhibit 36:
Disruptors in Media such as Google, Facebook and Netflix have gener-
ated significant amount of shareholders’ value in the past 15 years

$1200bn
$1000bn
$800bn
$600bn
$400bn

$200bn

$0bn
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—Media Sector Disruptors

Source: Datastream, Morgan Stanley Equity Research

Note: All sectors include AOL,, Publicis, WPP, Omnicom, Interpublic, Havas, CBS, Time Warner Cable, 21st
Century Fox, Sky, ITV, TF1, RTL, Prosieben. Disruptors: Alphabet, Facebook, Netflix and Yahoo

In the previous two decades, disruptors have gained significant
share at the expense of legacy media players. As a result, legacy
media have underperformed vs the S&P 500. It is worth noting that
the music industry is largely excluded from this analysis. The legacy
musicindustry has experienced major disruption starting around two
decades ago with large implications and where currently music

streaming services are gaining traction in distribution.

Exhibit 37:
Legacy media companies have underperformed the S&P 500
600
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—S&P 500 Legacy media

Source: Datastream, Morgan Stanley Equity Research

Note: Legacy media includes WPP, Omnicom, Interpublic, Havas, CBS, Sky, ITV, TF1, RTL, Prosieben

Similar to Hotels sector, some media companies have focused on
improving the operational model in response to the pressure from
disruptors. The media agencies have digitalized their business model,
helping their clients using digital media platformsin animproved way
and thus have maintained their margins while growingin size through

consolidation such as Publicis below:

Exhibit 38:
Publicis doubling revenues with stable margins
€12.000m 50.0%
45.0%
€10,000m 40.0%
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€0m 00%
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——Revenues EBITA margin

Source: Company Data, Morgan Stanley Research

Exhibit 39:
...and 52% of revenues from digital

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Revenues - €m 438 4,671 4,704 4,524 5418 5816 6,610 6,953 7,255 9,601
Organic growth 5.6% 3.0% 3.8% -6.6% 8.3% 57% 29% 26% 20% 15%
Digital as % of revenues 7% 1% 19%  22%  28%  31%  33%  38% 42%  52%
Digital organic growth 29% 7% 3%  14% % 18% 7% 5%
EBITA margin 16.3% 16.7% 17.1% 16.1% 16.0% 16.0% 16.1% 16.5% 16.4% 16.0%

Source: Company Data, Morgan Stanley Research

Disruptors share of total sector market
capitalization

Exhibit 40:
Hotels - disruptors (Priceline and Expedia) represent 50% sector mar-
ket cap

70%
60%
50%
40%
30%
20%
10%

0%
2000 2005 2010 2015

Source: Datastream, Morgan Stanley Equity Research
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Exhibit 41:
Media- disruptors represent 75% of the media sector
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Source: Datastream, Morgan Stanley Equity Research

Exhibit 42:
Gaming - disruptors and enablers represent 20% of the global sector
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Source: Datastream, Morgan Stanley Equity Research

Exhibit 43:
General Retail - disruptors represent close to 35% of the global market
cap
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Exhibit 44:
..but only 25% if we include global food retail that is less digitalized
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Appendix B: Survey Methodology

A comprehensive industry study on the state of data monetization, trends, challenges and next frontiers based on 3inputs:

1. Extensive interviews by BCG with thought leaders at global firms known for their excellence in data & analytics
® Fls: Issuers, acquirers, networks
® FinTechs: Market place lenders, payments players
® Merchants: Luxury and mass market retailers
® D&A service providers: Digital giants, analytics service providers

2. Augmented with a data & analytics maturity assessment survey
® 52 responses from senior leaders at US Retail banks, FinTechs, D&A service providers
® Input from 14 of top-30 US Commercial banks

3. Reflecting inputs from global BCG leaders in data & analytics
® 18 Global BCG topic expert interviews (including in Consumer Privacy, FinTechs, Big Data)
® BCG business partners, e.g. MuSigma
® BCG GAMMA team
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Additional Disclosures

The information provided herein was prepared by Morgan Stanley & Co. LLC ("Morgan Stanley") and The Boston Consulting
Group (BCG). It is not investment research, though it may refer to a Morgan Stanley research report or the views of a Morgan
Stanley research analyst. This communication does not constitute a complete fundamental analysis of any companies men-
tioned. Unless indicated, all views expressed herein are the views of the authors and may differ from or conflict with those
of Morgan Stanley'’s research department. This article does not constitute investment advice or recommendations and is not
a solicitation or an offer to purchase or sell securities. The information contained herein is only as good as of the date and
time of publication; we do not undertake to advise of any changes in the opinions or information contained herein. Morgan
Stanley and BCG expressly prohibit the use of any portion of this report, whether by reference, by incorporation, or otherwise,
in any prospectus, IPO materials, or other filings with the SEC or other financial supervisory authorities or any public materi-
als on which any investment decisions might be based, and to the fullest extent permitted by law, BCG shall have no, and
hereby disclaims all, liability whatsoever to any recipient, and all recipients hereby waive any rights or claims with regard
to the report, including the accuracy or completeness thereof. Receipt and review of the report shall be deemed agreement
with, and consideration for, the foregoing.

Morgan Stanley is acting as financial advisor to Apigee Corporation (“Apigee”) in relation to the proposed sale of the company to Google, Inc.,
as announced on September 8, 2016. The proposed transaction is subject to approval by Apigee shareholders, applicable regulatory approvals,
and other customary closing conditions. This report and the information provided herein is not intended to (i) provide voting advice, (ii) serve as
an endorsement of the proposed transaction, or (iii) result in the procurement, withholding or revocation of a proxy or any other action by a
security holder. Apigee has agreed to pay customary fees to Morgan Stanley for its financial services, some of which are contingent upon closing
of the transaction. Please refer to the notes at the end of the report.

Morgan Stanley is currently acting as financial advisor to Microsoft Corporation (“Microsoft) with respect to its definitive agreement to acquire
Linkedin Corporation (“LinkedIn”), as announced on June 13th, 2016. The proposed transaction is subject to approval by LinkedIn shareholders,
the satisfaction of certain regulatory approvals and other customary closing conditions. Microsoft has agreed to pay fees to Morgan Stanley
for its financial advice that are contingent on the consummation of a transaction. Please refer to the notes at the end of the report.
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Analyst Stock Ratings

Owverweight (O or Ower) - The stock's total retumn is expected to exceed the total retum of the relevant country MSCI Index or the average total retum of the
analyst's industry (or industry team's) coverage universe, on a risk-adjusted basis over the next 12-18 months.

Equal-weight (E or Equal) - The stock's total retum is expected to be in line with the total retum of the relevant country MSCI Index or the average total retumn
of the analyst's industry (or industry team's) coverage universe, on a risk-adjusted basis over the next 12-18 months.

Not-Rated (NR) - Currently the analyst does not have adequate conviction about the stock's total retum relative to the relevant country MSCI Index or the
average total retum of the analyst's industry (or industry team's) coverage universe, on a risk-adjusted basis, over the next 12-18 months.

Underweight (U or Under) - The stock's total retum is expected to be below the total retum of the relevant country MSCI Index or the average total retum of the
analyst's industry (or industry team's) coverage universe, on a risk-adjusted basis, over the next 12-18 months.

Unless otherwise specified, the time frame for price targets included in Morgan Stanley Research is 12 to 18 months.

Analyst Industry Views

Attractive (A): The analyst expects the performance of his or her industry coverage universe over the next 12-18 months to be attractive vs. the relevant broad
market benchmark, as indicated below.

In-Line (I): The analyst expects the performance of his or her industry coverage universe over the next 12-18 months to be in line with the relevant broad market
benchmark, as indicated below.

Cautious (C): The analyst views the performance of his or her industry coverage universe over the next 12-18 months with caution vs. the relevant broad market
benchmark, as indicated below.

Benchmarks for each region are as follows: North America - S&P 500; Latin America - relevant MSCI country index or MSCI Latin America Index; Europe -
MSCI Europe; Japan - TOPIX Asia - relevant MSCI country index or MSCI sub-regional index or MSCI AC Asia Pacific ex Japan Index.

Important Disclosures for Morgan Stanley Smith Barney LLC Customers

Important disclosures regarding the relationship between the companies that are the subject of Morgan Stanley Research and Morgan Stanley Smith Barney
LLC or Morgan Stanley or any of their affiliates, are available on the Morgan Stanley Wealth Management disclosure website at

www. morganstanley.com/online/researchdisclosures. For Morgan Stanley specific disclosures, you may refer to
www.morganstanley.com/researchdisclosures.

Each Morgan Stanley Equity Research report is reviewed and approved on behalf of Morgan Stanley Smith Bamey LLC. This review and approval is conducted
by the same person who reviews the Equity Research report on behalf of Morgan Stanley. This could create a conflict of interest.
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MasterCard Inc, PayPal Holdings, Inc., Square Inc, State Street Corporation, SunTrust, Synchrony Financial, Technicolor SA, U.S. Bancorp, Visa Inc., Wells
Fargo & Co., Westem Union Co.

As of October 24, 2016, State Street Corporation beneficially owned 5% or more of a class of common equity securities of Morgan Stanley.

Morgan Stanley Research policy is to update research reports as and when the Research Analyst and Research Management deem appropriate, based on
dewelopments with the issuer, the sector, or the market that may have a material impact on the research views or opinions stated therein. In addition, certain
Research publications are intended to be updated on a regular periodic basis (weekly/monthly/quarterly/annual) and will ordinarily be updated with that
frequency, unless the Research Analyst and Research Management determine that a different publication schedule is appropriate based on current conditions.
Morgan Stanley is not acting as a municipal advisor and the opinions or views contained herein are not intended to be, and do not constitute, advice within the
meaning of Section 975 of the Dodd-Frank Wall Street Reform and Consumer Protection Act.

Morgan Stanley produces an equity research product called a "Tactical Idea." Views contained in a "Tactical Idea" on a particular stock may be contrary to the
recommendations or views expressed in research on the same stock. This may be the result of differing time horizons, methodologies, market events, or other
factors. For all research available on a particular stock, please contact your sales representative or go to Matrix at http://www.morganstanley.com/matrix.
Morgan Stanley Research is provided to our clients through our proprietary research portal on Matrix and also distributed electronically by Morgan Stanley to
clients. Certain, but not all, Morgan Stanley Research products are also made available to clients through third-party vendors or redistributed to clients through
altemate electronic means as a convenience. For access to all available Morgan Stanley Research, please contact your sales representative or go to Matrix at
http://www.morganstanley.com/matrix.

Any access and/or use of Morgan Stanley Research is subject to Morgan Stanley's Terms of Use (http://www.morganstanley.com/terms.html). By accessing
and/or using Morgan Stanley Research, you are indicating that you have read and agree to be bound by our Terms of Use
(http://www.morganstanley.com/terms.html). In addition you consent to Morgan Stanley processing your personal data and using cookies in accordance with
our Privacy Policy and our Global Cookies Poalicy (http://www.morganstanley.com/privacy_pledge.html), including for the purposes of setting your preferences
and to collect readership data so that we can deliver better and more personalized senice and products to you. To find out more information about how Morgan
Stanley processes personal data, how we use cookies and how to reject cookies see our Privacy Policy and our Global Cookies Policy
(http://www.morganstanley.com/privacy_pledge.html).

If you do not agree to our Terms of Use and/or if you do not wish to provide your consent to Morgan Stanley processing your personal data or using cookies
please do not access our research.

Morgan Stanley Research does not provide individually tailored investment advice. Morgan Stanley Research has been prepared without regard to the
circumstances and objectives of those who receive it. Morgan Stanley recommends that investors independently evaluate particular investments and
strategies, and encourages investors to seek the advice of a financial adviser. The appropriateness of an investment or strategy will depend on an investor's
circumstances and objectives. The securities, instruments, or strategies discussed in Morgan Stanley Research may not be suitable for all investors, and
certain investors may not be eligible to purchase or participate in some or all of them. Morgan Stanley Research is not an offer to buy or sell or the solicitation
of an offer to buy or sell any security/instrument or to participate in any particular trading strategy. The value of and income from your investments may vary
because of changes in interest rates, foreign exchange rates, default rates, prepayment rates, securities/instruments prices, market indexes, operational or
financial conditions of companies or other factors. There may be time limitations on the exercise of options or other rights in securities/instruments
transactions. Past performance is not necessarily a guide to future performance. Estimates of future performance are based on assumptions that may not be
realized. If provided, and unless otherwise stated, the closing price on the cover page is that of the primary exchange for the subject company's
securities/instruments.

The fixed income research analysts, strategists or economists principally responsible for the preparation of Morgan Stanley Research have received
compensation based upon various factors, including quality, accuracy and value of research, firm profitability or revenues (which include fixed income trading
and capital markets profitability or revenues), client feedback and competitive factors. Fixed Income Research analysts', strategists' or economists’
compensation is not linked to investment banking or capital markets transactions performed by Morgan Stanley or the profitability or revenues of particular
trading desks.

The "Important US Regulatory Disclosures on Subject Companies" section in Morgan Stanley Research lists all companies mentioned where Morgan Stanley
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may have an investment of less than 1% in securities/instruments or derivatives of securities/instruments of companies and may trade them in ways different
from those discussed in Morgan Stanley Research. Employees of Morgan Stanley not involved in the preparation of Morgan Stanley Research may have
investments in securities/instruments or derivatives of securities/instruments of companies mentioned and may trade them in ways different from those
discussed in Morgan Stanley Research. Derivatives may be issued by Morgan Stanley or associated persons.

With the exception of information regarding Morgan Stanley, Morgan Stanley Research is based on public information. Morgan Stanley makes ewery effort to
use reliable, comprehensive information, but we make no representation that it is accurate or complete. We have no obligation to tell you when opinions or
information in Morgan Stanley Research change apart from when we intend to discontinue equity research coverage of a subject company. Facts and views
presented in Morgan Stanley Research have not been reviewed by, and may not reflect information known to, professionals in other Morgan Stanley business
areas, including investment banking personnel.

Morgan Stanley Research personnel may participate in company events such as site Visits and are generally prohibited from accepting payment by the
company of associated expenses unless pre-approved by authorized members of Research management.

Morgan Stanley may make investment decisions that are inconsistent with the recommendations or views in this report.

To our readers in Taiwan: Information on securities/instruments that trade in Taiwan is distributed by Morgan Stanley Taiwan Limited ("MSTL"). Such
information is for your reference only. The reader should independently evaluate the investment risks and is solely responsible for their investment decisions.
Morgan Stanley Research may not be distributed to the public media or quoted or used by the public media without the express written consent of Morgan
Stanley. Information on securities/instruments that do not trade in Taiwan is for informational purposes only and is not to be construed as a recommendation
or a solicitation to trade in such securities/instruments. MSTL may not execute transactions for clients in these securities/instruments. To our readers in Hong
Kong: Information is distributed in Hong Kong by and on behalf of, and is attributable to, Morgan Stanley Asia Limited as part of its regulated activities in Hong
Kong. If you have any queries conceming Morgan Stanley Research, please contact our Hong Kong sales representatives.

Certain information in Morgan Stanley Research was sourced by employees of the Shanghai Representative Office of Morgan Stanley Asia Limited for the use
of Morgan Stanley Asia Limited.

Morgan Stanley is not incorporated under PRC law and the research in relation to this report is conducted outside the PRC. Morgan Stanley Research does
not constitute an offer to sell or the salicitation of an offer to buy any securities in the PRC. PRC investors shall have the relevant qualifications to invest in
such securities and shall be responsible for obtaining all relevant approvals, licenses, \erifications and/or registrations from the relevant governmental
authorities themselves. Neither this report nor any part of it is intended as, or shall constitute, provision of any consultancy or advisory senice of securities
investment as defined under PRC law. Such information is provided for your reference only.

Morgan Stanley Research is disseminated in Brazil by Morgan Stanley C.T.V.M. S.A.; in Mexico by Morgan Stanley México, Casa de Bolsa, S.A. de C.V
which is regulated by Comision Nacional Bancaria y de Valores. Paseo de los Tamarindos 90, Torre 1, Col. Bosques de las Lomas Floor 29, 05120 Mexico
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Pte Ltd (Registration number 200008434H), regulated by the Monetary Authority of Singapore (which accepts legal responsibility for its contents and should be
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Singapore Branch (Registration number T11FC0207F); in Australia to "wholesale clients" within the meaning of the Australian Corporations Act by Morgan
Stanley Australia Limited A.B.N. 67 003 734 576, holder of Australian financial senices license No. 233742, which accepts responsibility for its contents; in
Australia to "wholesale clients" and "retail clients" within the meaning of the Australian Corporations Act by Morgan Stanley Wealth Management Australia
Pty Ltd (A.B.N. 19 009 145 555, holder of Australian financial senices license No. 240813, which accepts responsibility for its contents; in Korea by Morgan
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INDUSTRY COVERAGE: Payments and Processing

COMPANY (TICKER) RATING (AS OF) PRICE* (10/21/2016)

Danyal Hussain, CFA
Automatic Data Processing Inc (ADP.O) E (12/05/2013) $86.72
Fleetcor Technologies Inc (FLT.N) 0(10/16/2014) $173.70
MoneyGram International Inc (MGI.O) E (06/18/2013) $6.50
Paychex Inc (PAYXO) U (12/05/2013) $56.00
TriNet Group Inc (TNET.N) E (08/04/2016) $19.34
Western Union Co (WU.N) U (02/02/2015) $20.00
WEX Inc (WEXN) E (07/09/2014) $106.20

James E Faucette
First Data Corp. (FDC.N) 0(03/28/2016) $13.90
LendingClub Corp (LC.N) E (05/31/2016) $4.85
MasterCard Inc (MAN) 0(03/28/2016) $102.85
PayPal Holdings, Inc. (PYPL.O) E (03/28/2016) $44.15
Square Inc (SQ.N) E (03/28/2016) $11.32
VeriFone Systems Inc. (PAY.N) E (06/10/2014) $15.80
Misa Inc. (V.N) 0(03/28/2016) $82.35

Vasundhara Govil
Evertec Inc (EVTC.N) E (08/08/2013) $15.60
Global Payments Inc (GPN.N) E (10/03/2014) $72.88
Green Dot Corp (GDOT.N) E (02/18/2014) $22.81
On Deck Capital Inc (ONDK.N) E (05/05/2016) $4.56
Total System Senvices Inc. (TSS.N) E (06/18/2013) $47.71
Vantiv Inc (INTV.N) 0(07/09/2014) $57.35

Stock Ratings are subject to change. Please see latest research for each company.
* Historical prices are not split adjusted.

INDUSTRY COVERAGE: Banking - Large Cap Banks

COMPANY (TICKER) RATING (AS OF) PRICE* (10/21/2016)

Betsy L. Graseck, CFA
American Express Company (AXP.N) E (01/25/2016) $67.36
Bank of America (BAC.N) 0(04/23/2013) $16.67
Bank of New York Mellon Corp (BK.N) E (10/21/2016) $43.05
BATS Global Markets (BATS.Z) E (05/10/2016) $29.53
BB&T Corporation (BBT.N) E (01/28/2014) $38.80
Capital One Financial Corporation (COF.N) 0(07/30/2015) $74.89
Citigroup Inc. (C.N) E (10/26/2015) $49.57
Discover Financial Senices (DFS.N) 0(01/28/2014) $55.35
Goldman Sachs Group Inc (GS.N) 0(10/26/2015) $174.67
J.P.Morgan Chase & Co. (JPMN) 0(12/11/2006) $68.49
Northern Trust Corp. (NTRS.O) U (11/28/2011) $70.98
PNC Financial Senices (PNC.N) E (07/25/2013) $92.92
Regions Financial Corp (RF.N) E (02/11/2016) $10.64
State Street Corporation (STT.N) U (11/28/2011) $70.88
SunTrust (STLN) E (12/04/2013) $45.66
Synchrony Financial (SYF.N) 0(09/09/2014) $28.23
U.S. Bancorp (USB.N) E (12/19/2012) $43.85
Wells Fargo & Co. (WFC.N) 0(09/20/2016) $45.09

Stock Ratings are subject to change. Please see latest research for each company.
* Historical prices are not split adjusted.
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INDUSTRY COVERAGE: Midcap Banks

COMPANY (TICKER) RATING (AS OF) PRICE* (10/21/2016)

Ken A Zerbe, CFA
Associated Banc-Corp (ASB.N) E (02/05/2013) $19.50
Bank of Hawaii Corp. (BOH.N) U (09/14/2010) $74.02
BankUnited Inc (BKU.N) 0(03/27/2014) $29.59
BOK Financial Corp (BOKF.O) E (06/20/2011) $70.55
Citizens Financial Group, Inc (CFG.N) 0(11/03/2014) $25.97
Comerica Inc (CMAN) E (08/10/2011) $51.46
Commerce Bancshares (CBSH.O) U (09/20/2016) $49.54
Cullen/Frost Bankers (CFR.N) E (12/23/2014) $74.88
East West Bancorp, Inc. (EWBC.O) E (08/07/2012) $39.79
Fifth Third Bancorp (FITB.O) E (07/05/2016) $21.21
First Horizon National (FHN.N) E (06/06/2013) $15.22
First Republic Bank (FRC.N) 0(03/22/2012) $75.94
Huntington Bancshares (HBAN.O) E (12/10/2015) $10.06
KeyCorp (KEY.N) 0(07/05/2016) $13.04
M&T Bank Corp. (MTB.N) E (04/04/2011) $118.91
New York Community Bancorp, Inc (NYCB.N) 0(02/05/2013) $13.99
People's United Financial, Inc. (PBCT.O) U (04/04/2016) $16.09
Popular, Inc. (BPOP.O) E (06/30/2015) $38.47
Prosperity Bancshares Inc (PB.N) E (09/01/2010) $56.44
Signature Bank (SBNY.O) 0O (06/06/2013) $116.76
S\B Financial Group (SIVB.O) 0O (11/11/2015) $125.05
Synows Financial Corp. (SNV.N) U (02/11/2016) $32.94
TCF Financial Corp. (TCB.N) E (01/31/2012) $14.45
Valley National Bancorp (VLY.N) E (08/07/2012) $9.75
Webster Financial Corp (WBS.N) U (06/18/2015) $39.02
Zions Bancorp (ZION.O) 0 (05/26/2009) $32.34

Stock Ratings are subject to change. Please see latest research for each company.
* Historical prices are not split adjusted.

INDUSTRY COVERAGE: Technology - Hardware

COMPANY (TICKER) RATING (AS OF) PRICE* (10/24/2016)

Andrew Humphrey
Gemalto N.V. (GTO.AS) E (07/08/2014) €55.74
Ingenico S.A (INGC.PA) U (04/22/2016) €76.80
Logitech (LOGN.S) E (08/10/2016) SFr21.30
Technicolor SA(TCH.PA) 0(06/01/2016) €5.26
TomTom NV (TOM2.AS) 0(05/21/2015) €7.77

Francois A Meunier
Telit Communications PLC (TELT.L) 0(08/06/2014) 261p

Stock Ratings are subject to change. Please see latest research for each company.
* Historical prices are not split adjusted.
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