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As headwinds from COVID-19 have intensified, expanding beyond cross-border  +1-415-617-4246
travel into domestic volumes globally offset by strong eComm growth, we are Marcel Abend
lowering our estsforVand MA. We now expectrevsforVtodecline-1.5%ccinFY20 o =\ o
(from prior +10.7% cc) with MA growing slightly faster at +0.7% for its FY20 (from | 1.904-645-4197
prior +15.4% cc) due to a partial contribution from the Nets acquisition, V having a
1 qtr lag in service revs, and V's fiscal year-end being Sep (1 less qtr of lower
recovering growth). Positively, however, we believe the economic shutdowns and
stay-at-home orders are helping accelerate the shift to digital. In addition, stimulus
packages deployed globally bode well for supporting consumers and business
during the slowdown and we see potential for a recovery. In addition, client
incentives act as a partial natural hedge to rev growth. We are modeling a rebound
inrev growth forVin FY21/FY22 to +11.1%/+13.7% cc (from prior +12.6%/+11.4%
cc)and for MA inits FY21/FY22 to +17.7%/+13.2% cc (from prior +15.5%/+13.3%
cc) as MA should continue to benefit from the Nets acquisition in FY21 creating
difficult comps in FY22. In addition, lower expenses help partially protect the
bottom-line. We are lowering our FY20/FY21/FY22 EPS estimates for V from $6.09/
$7.17/$8.23 to $5.31/$6.09/$7.24 and for MA in its FY20/FY21/FY22 from $9.00/
$10.83/$12.95 to $7.69/$9.58/$11.31. We reiterate our Buy ratings on V and MA.

Korey Marcello
Research Analyst
+1-904-527-6235

Cross-border headwinds offset by eComm strength

Cross-border volume strength through the Jan update, with V growing ~8% cc and
MA ~15% cc, appears to have slightly accelerated into Feb as V's COVID-19 update
shows estimated ~10% cc growth for the month (partially helped by leap year).
However, growth for V moderated to -19% cc in March and we est. an exit growth
rate of -28% cc with similar decelerating trends for MA. Although travel volume
growth decelerated through March, dropping +80% in recent weeks, physical
eComm has accelerated from +20% Y/Y in Jan/Feb to +34.4% Y/Y in March (see our
4/8 note, “Booming eComm Strength Sustainable”). In addition, we see new users
and habitual changes accelerating the trend to online benefitting V and MA
particularly as they roll out Click-to-Pay. We are assuming cross-border volume
growth bottoms in the June-ended qtr at down ~30-40% Y/Y and rebounds
thereafter over time. In addition, cross-border yields don’t vary by card-present vs.
not-presentand travel vs. eComm but there is a data processing premium for cross-
border. Further, disruptions could actually be positive for value-added services
demand (e.g., risk products), which should hold up betterin a downturn (more fixed
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in nature).

Domestic volumes soft but habitual digital changes positive

As perthe V COVID-19 update, US payment volume growth accelerated from ~10%
inJantoanestimated ~14%in Feb before declining-4% in March with an estimated
exit growth rate of -20% for the month. Strength has been driven partially by debit,
which benefits from higher non-discretionary spend in categories like grocery. In
addition, we est. processed transactions growth of ~13%ccinJan forVaccelerated
to ~15% in Feb before moderating to -2% in March with an estimated exit growth
rate of -17%. Tap-to-Pay transactions globally, which are starting to gain a foothold
in the US, have gotten a boost from COVID-19 due to social distancing efforts,
which we expect to accelerate the shift, increase share of digital small dollar
transactions, and improve Network volumes over time. We are assuming total
payment volumes and transaction growth potentially bottoms at down mid to high
teens in the June-ended qtr before improving over time. In particular, we will be
monitoring small business failures and the timing of stimulus relief programs (see
our 4/5 note, “Dire_Small Business Warning”). The Networks are also well
positioned, through Visa Direct and MasterCard Send, to facilitate gov’'t
disbursements and through fintech partnerships.

Natural client incentive hedge, expense control, and pricing push-out

Although volume headwinds will impact Network revenue growth, client
incentives positively act as a partial natural hedge. Incentives are tied to payment
volumes and are nottypically specificto cross-border. As aresult, gross revenue will
fall more than the incentives offset. However, due to the structure of incentives,
which tend to be based on life of the deal or multi-year, the Networks could further
benefit from incentives accrued being released creating an incremental hedge in
case of asustained downturn. In addition to natural hedges to the bottom-line, such
as travel spend, the Networks have taken incremental steps to lower costs. For
example, V has updated expense growth guidance from mid-teens to high single
digits in 2Q20 and we expect cost-cutting benefits to ramp further over time.
However, due to COVID-19, V is operating under a freeze with normal releases (~2
annually) being on hold until further notice. As a result, pricing changes expected
to go into effect in the back half of FY20 are currently being pushed out (impacting
service and international transaction fees) and FY19 price increases will
anniversary.
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Quantifying the Potential
COVID-19 Headwinds

Networks pre-announce and pull full-year guidance

The networks both pre-announced results for the upcoming quarter at the end of
March, lowering guidance due to increased concerns and uncertainty around
COVID-19 headwinds, and withdrew their full-year outlooks. Initially, the impact
from COVID-19 was limited to cross-border travel volumes primarily in Asia, in
particular cross-border volumes from China, where the virus first developed.
However, as the virus spread across the globe leading to economic shutdowns,
cross-border travel headwinds have intensified and the impact of COVID-19 has
spilled into domestic volumes globally. Although essential categories like grocery
initially benefitted from stockpiling, growth has normalized and non-essential
categories such as restaurants have been hit hard. In addition, due to the
vulnerability of small businesses, there is concern that we could see significant
failures, layoffs, and permanent damage to the economy. Positively, eCommerce
shopping has gotten a boost from stay-at-home orders despite some initial supply
chain issues coming out of China. In addition, governments around the world
including in the US have deployed significant relief programs to help small
businesses, large merchants, specific categories hit hard by the virus, and
consumers through direct checks in the mail. As a result, we will continue to
monitor for a potential recovery globally, which will depend on the spread of the
virus, duration of the economic shutdowns, and speed at which stimulus can get
into the hands of businesses and consumers.

Visa pre-announcement

Initially, on March 2" after the close, V updated their guidance factoring in the
potential cross-borderimpacts from COVID-19. The company expected the virus to
create a net revenue headwind of ~2.5-3.5% to the previously guided low-double
digitnetrevenue growth in constantdollars. However, the run-rate impact only took
into account trends seen through Feb 28th and some continuing deterioration in
early March, which did not fully reflectthe virus spreading outside of Asia. Laterinto
the month, as the Virus spread globally, V adjusted guidance again claiming that
transaction volumes began seeing significantimpacts due to COVID-19's effect on
consumer spending and cross-border travel related spending. As a result, V (on a
constant dollar basis and ex acquisitions) guided to 2Q20 revenue growth in the
high end of mid single-digit with an a 150bps FX tailwind and a 50bps drag from
acquisitions. Furthermore, V expects adjusted operating expenses in the low end of
the high single-digit range and adjusted EPS in the high end of mid single-digits
including an 150bps FX tailwind and a 1pt acquisition tailwind.
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Figure 1: Visa 2Q20 Guidance

YoY Increase / (Decrease)
High end of

GAAP Nominal-Dollar Basis 5 {54
low single-digit

Mid-single-digit High single-digit Tt
Non-GAAP Nominal-Dollar Basis'™ Low end "d:;;‘t'“"'“g'“'
Foreign Currency Impact ~1.5% ~1.5% ~1.5%
Acquisition Impact (~0.5%) {~3.5%) ~1.0%
= i High end of Low end of High end of
Adjustad Constant-Dollar Basis™ mid-single-digit high single-digit mid-singla-digit

Source : Visa

MasterCard pre-announcement

Afterthe close on February 24", MA originally quantified the expected 1020 impact
from the Coronavirus at a 2-3pt drag to revenue growth vs previously guided
expectations at the end of January (expecting ~9-10% cc rev growth ex-
acquisitions for 1Q20). This adjustment mainly took into account the cross-border
impacts from the virus, which were primarily only in Asia at the time.
Subsequentially, due to the spread of the Virus across the globe, MA saw further
deterioration in cross-border, switched volume and switched transaction metrics
leading the company to readjust guidance again on March 24™. MA now expects
1Q20 (currency neutral and ex-acquisition) net revenue growth in the low-single-
digit range with a 200bps FX drag and a 100bps tailwind from acquisitions and
expects operating expenses to be in the low- to mid-single-digit range.

Figure 2: MasterCard 1Q20 guidance

Net Revenue Operating

Prior 1 Revised Prior 2 Revised

High-end of high- single-
digits

Forecasted Growth - GAAP 3 Low-single-digits Mid-teens Low-double-digits

Litigation provisions

High-end of high-single-

Non-GAAP Growth digits Low-single-digits Mid-teens Low-double-digits
Currency impact 4 ~1% ~2% -% 1%
Acquisitions 5 = {1¥% =~ 1% (T-9)% (7-8)%
NDHGMP Gn?wlh‘ currency neutral, 9-10% Low-single-digits High-end qf !‘ligh-&ingl&— Low-to-mid-single-digits &
excluding acquisitions digits

Source : MasterCard

Analyzing the run-rate volume impact

Visa has provided the below table to show the percentage change in key metrics
quarter-to-date from January 1% through March 28" and month-to-date from
March 1%t through March 28™. Looking at the quarter-to-date data, we can see the
impactto cross-border started much earlier and intensified into the back half of the
month of March spilling into domestic volumes as seen by the month-to-date data.

Page 4 Deutsche Bank Securities Inc.

Provided for the exclusive use of Marissa Neuman at ICR, LLC. on 15-Apr-2020 09:36 AM



15 April 2020
Payments, Processors, & IT Services

Payment Networks

Figure 3: Key growth metrics

YoY Increase / (Decrease)

U.S. Payments Volume (4%) T%
Credit (%) 5%
Debit (1%) 9%

Cross-Border Volume on a Constant-Dollar Basis (19%) 0%
Excluding Transactions within Europe (23%) 3%)

Processed Transactions (2%) 9%

Source : Visa |

Forexample, US paymentvolumesforV grew ~7%in 1020 and through the Jan 28"
update they grew ~10%. Assuming ~10% growth in Jan and -4% growth in March
per the metrics below, this would imply ~14% growth in the month of Feb. In
addition, assuming ~12% growth in TH of March, this would imply US payment
volumes declined ~20% in the back half of March. We have done a similar back-of-
the-envelope analysis for Credit and Debit, which shows that debit is holding up
better than credit as expected but both Credit and Debt growth was strong in Jan
accelerating into Feb.

Figure 4: Visa US payment volumes analysis

1H March 2H March

;US Payment Yolumes (DB Est) 10.0% 14.0% 12% -20.0% 6.7%

-4.0%
| i Manth Average
|US Credit (DB Est) ! 9.0% 12.0% 10%] -24.0% 47%
| ! -7.0%

| i Maonth Average
|US Dehit (DB Est) | 12.0% 16.0% 14%| -16.0% 9.0%
| | -1.0%

Manth Average

Source : Company data, Deutsche Bank estimates |

For the cross-border volumes, we know that the impact to travel started much
earlier in the quarter and intensified into March as travel bans were implemented
while eCommerce volumes likely accelerated into the back half of March as stay-at-
home and shelter-in-place orders were implemented helping partially offset some
of the headwinds. Using data from the Jan 28" update, which showed cross-border
growing ~8% constant currency and ~7% normalized for Intra-Europe, as well as
the data above from the COVID-19 update, which shows month-to-date growth in
March of -19% constant currency and -23% normalized for Intra-Europe, we can
see that cross-border growth actually accelerated in Feb despite headwinds in Asia
travel starting. However, growth has dropped off significantly into the back half of
March.

Figure 5: Visa cross-border volume analysis

1H March 2H March QTR Ay

Cross-Barder (CC) g.0% 10.0% -10% -28.0% 03%

-19.0%
Month Average
Cross-Border (CC excl. Intra Europe) 7.0% 8.0% -13%] -33.0% -2.7%

-23.0%
Month Average

Source : Company data, Deutsche Bank estimates |

Similarly, using data from the Jan 28" update and the COVID-19 update, we have
analyzed overall processed transactions and estimate thatgrowth accelerated from
~13% in Jan to ~15% in Feb with strong growth in 1H of March and deteriorating
growth to -17% exit rate in the back half of March.

Deutsche Bank Securities Inc. Page 5

Provided for the exclusive use of Marissa Neuman at ICR, LLC. on 15-Apr-2020 09:36 AM



15 April 2020
Payments, Processors, & IT Services

Payment Networks

Figure 6: Processed transactions

1H March 2H March QTR Average

Processed Transaction 13.0% 15.0% 13% -17.0% 67%
2.0%
Month Average

Source : Company data, Deutsche Bank estimates

Updating estimates based on run-rate and potential
recovery

Based on the current run-rate of payment volumes exiting the quarter, and
assuming the most significant impact from COVID-19 occurs in the June-ended
quarterwith agradual rebound month over month starting in May, we have updated
our V and MA estimates. We are assuming debit transactions hold up better than
credit due to non-discretionary spend with cross-border seeing the biggest drop in
volumes due to exposure to travel offset partially by eCommerce. In addition, we are
assuming the networks will be able to partially offset some of the headwinds
through lower volume-based incentives.

One of the key differences with V over MA is that V will see less of adrag on revenue
inthe upcoming March quarterversus MA because of the lagin Service fee revenue,
which will start to flow through in the following quarter. In addition, MA should
recover in terms of its revenue growth rate faster in the back half of the year due to
the acquisition of Nets, which we are assuming comes on starting in July impacting
the model starting inthe Sep-ended quarter. Furthermore, we are assuming that the
impactto margins will be most pronounced inthe June-ended quarter with margins
gradually recovering on a year-over-year decline basis as expense controls kick in
and volume growth returns.

We now expect revenues for V to decline -1.5% cc in FY20 (from prior +10.7% cc)
with MA growing slightly faster at +0.7% for its FY20 (from prior +15.4% cc). MA
will benefit from the Nets acquisition coming on in 2H of its FY20. However, V has
a1qtrlaginservice revenue andits fiscal year-end is September versus MA's being
December, so it will have 1 less quarter of lower recovering growth in its FY20
numbers.

We are modeling a rebound in revenue growth for V in FY21/FY22 to +11.1%/
+13.7% cc (from prior +12.6%/+11.4% cc) and for MA inits FY21/FY22 to +17.7%/
+13.2% cc (from prior +15.5%/+13.3% cc). MA should continue to benefit from the
Nets acquisition in FY21 for 1H of its fiscal year creating difficult comps in FY22.
However, both V and MA will benefit from easier comparisons particularly in FY21
and in the June-ended quarter for that year.

In addition, lower expenses help partially protect the bottom-line. Vand MA should
benefit from lower expenses like travel and marketing as well as from incremental
spending cuts. However, we expect margins for both companies to be impacted
near-term and recover over time. We are lowering our FY20/FY21/FY22 EPS
estimatesforVfrom $6.09/$7.17/$8.23t0 $5.31/$6.09/$7.24 and for MAinits FY20/
FY21/FY22 from $9.00/$10.83/$12.95 to $7.69/$9.58/$11.31.
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Cross-Border Travel
Headwinds Offset by
Strong eComm Growth

Cross-border payment volumes, which are more profitable than domestic
transactions, are made up of both online eCommerce as well as international travel.
With many airlines cutting flights and governments imposing international travel
bans, we have seen cross-border travel related volumes suffer materially, which is
expected to continue in the near term. Data from the US Transportation Security
Administration shows that travelers checking in for flights in the US have
significantly diminished since March 1%, and a Reuters report showed similar
deteriorating travel trends across the globe with air traffic being significantly down
acrossregions. As perthe Signifyd COVID-19 Weekly Pulse Report foreCommerce,
eCommerce sales have cumulatively grown ~19% in March compared with
February levels. Although eComerce sales initially declined 2% in the first week of
March compared with Feb exit levels, likely due to some of the supply chainissues,
growth was flatin the second week of March and handily accelerated into the back
half of the month. In addition, the first week of April saw the largest weekly %
change since the end of Feb. (+17%) bringing the total cumulative growth to ~40%.
Furthermore, Signifyd saw strong Y/Y eComm trends in March with eComm
volumes tracking well ahead of pre-virus CAGR models and no signs of slowing
down.

US travel volumes

According to data provided by the US Transportation Security Administration, TSA
checkpoints beginning in the month of March have dramatically decreased Y/Y
implying a slowdown in travel within the country. Though volumes were slightly
down in the beginning of March, the decrease rapidly accelerated starting mid-
March, progressively reaching the -90s territory towards the end of the month.
Similarly, data from FlightAware shows that US international flights saw a drop of
~83% Y/Y as of March 30" and US domestic flights were down 51% Y/Y by month-
end. Early April data from the US TSA also shows that travel remains down and will
likely continue until the pandemic concerns pass.
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Figure 7: TSA checkpoint travel numbers
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Source : Transportation Security Administration

Travel down across the globe

According to a Reuters report leveraging FrightAware data (tracks air traffic in real
time), there has been an ongoing decline in flights across 4 major regions as
governments implemented restrictions to contain virus outbreaks in the first
quarter of 2020. The latest data shows that in the week of March 24" - 30", the
number of flights tracked by FlightAware across the globe were down ~44% with
only 280k flights in comparison with 500k the same week in 2019. Overall, Global
flight volume by the end of March showed a 72% decline Y/Y, with major
deteriorations beginning on March 3™ as the virus spread into Europe and the
Middle East.

Figure 8: Global flight volume

Source : Reuters |

Before authorities closed travel into Wuhan, China was seeing air traffic that was up
~7% as of Janurary 7, which then rapidly dropped +80% following the travel
restrictions. Similarly, the Middle East was showing air traffic relatively in line with
the previous year and then began falling rapidly as of Feb. 29", which was two days
before the US restricted travel from Iran. In addition, Europe was on a similar path
up until March 2", when air traffic began free falling as well following the lockdown
of towns in Italy by Italian officials.

Page 8

Deutsche Bank Securities Inc.



15 April 2020
Payments, Processors, & IT Services

Payment Networks

Figure 9: China (orange), Middle East (green) and European (blue) flight
volumes

Source : Reuters

eComm Trending Higher

As the spread of the COVID-19 virus caused cities across the globe to implement
stay-at-home protocols, consumers began to avoid going out into the public and
many businesses closed. As a result, a shift in consumer behavior has been
observed, where the decrease in in-person commerce has led to a lift in online
purchases across all industries. According to Signifyd data, which excludes Travel
and Amazon, COVID-19 has led the B2C eComm market CAGR projections to
accelerate between 1-2 years ahead of schedule, with some verticals and
geographies showing jumps as high as 4 years ahead of their initial projections.
Within Signifyd's same storefront (online) Y/Y sales, the company observed growth
of 34.4% Y/Y in March vs last year and they observed an 18-month acceleration on
CAGR models. Thiscompares with the 15% 2020 estimated growth by Statista prior
to the crisis and ~20% growth seen by Signifyd in Jan and Feb. Furthermore, the
most recent Signifyd data showed that although online spending has increased
every week since the outbreak, the increase during the week ended April 6" has
been the biggest increase to date, contributing to a nearly 40% increase in eComm
sales since the end of Feb. For further details, see attached in the back of this report
our note "Booming eCommerce Strength Sustainable" where we met with
Signifyd's Vice President of Operations and Corporate Development J. Bennett.

Figure 10: Pre-COVID-19 US eCommerce Market - Physical Goods Shipped ($m)
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Source : Statista
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Figure 11: Signifyd - Physical Shipped Goods Growth Observed in March Post-
COVID-19
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In addition, Signifyd has seen a surge in eCommerce transactions as well as new
online shoppers. The surge in new user levels are comparable with those of
Cyberweek and holiday seasons, and these cohorts are maturing into repeat
customers showing no signs of a potential slowdown. Furthermore, Signifyd's data
is showing trends of new users converting into repeat buyers at accelerated rates
compared with previous periods. As cohorts mature, the data shows that they are
much more likely to become repeat users implying that the share of wallet that is
transitioning to online seems to also be holding up pretty well. Typically, ~50% of
new user cohorts mature into repeat online shoppers within 30 days and Signifyd
believes this relationship should hold. As a result, eCommerce growth should
benefit longer term making prior CAGR projections too low. In particular, Signifyd
has seen acceleration in online volumes across multiple regions impacted by
COVID-19(e.g., APAC, EMEA, LatAm, and the Americas) correlating to the wave of
shelter-in-place and work-from-home orders. For example, the US is seeing a ~18
month acceleration in its CAGR and some markets are as much as ~4 years ahead
of prior projections.

Figure 12: New Users
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Figure 13: Repeat Users by Cohort Age
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Monitoring Small

Businesses and Domestic

Volumes

Small businesses make up ~$10trn in GDP and ~55% of American jobs. Unlike
previous financial crises, the massive effect of this economic slowdown began with
small businesses shutting off due to lockdowns and stay-at-home measures
because of the COVID-19virus. As aresult, there is no typical trickle-down effect on
small businesses, and although the government is going well out of their way to
help outwith alarge stimulus package, if they don’tfigure out how to quickly deliver
capital tosmall business owners, many SMBs won'tsurvive. According to Womply,
the company is seeing tons of data (excluding large businesses and accounting for
seasonality) showing the devastation to small businesses with a large amount of
closures across all industries. Although most industry revenues are down
considerably Y/Y, some industries such as Groceries and Retail/Services saw a
spike in recent weeks as a result to panic buying. However, Womply expects these
to fall over the coming weeks as most consumers' panic buying sprees come to an
end. In addition, there is disproportionate harm to hourly workers, where the
amount of hourly workers scheduled to work fell by ~70% in the last week of March.

Total domestic card volumes

In their pre-announcement press release, Visa showed that their US payment
volumes quarter-to-date (January 1-March 28, 2020) showed 7% Y/Y growth and
month-to-date (March 1-March 28, 2020) showed -4% Y/Y growth. In addition,
processed transaction were up 9% QTD and down 2% MTD implying that for both
US paymentvolumes and processed transaction, growth began deterioratinginthe
month of March and we believe MA is likely seeing similar trends.

Figure 14: Key Metrics Y/Y

YoY Increase / (Decreassa)
U.5. Payments Volume
Credit
Debit
Cross-Border Volume on a Constant-Dollar Basis
Excluding Transactions within Europe
Processed Transactions

Source : Visa
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(1%)
(19%)
(23%)
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%
5%
9%
0%
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Womply COVID-19 Data Dashboard

Among the top level industries namely Retail & Services, Restaurants, Grocery
Stores and Travel and Tourism, there have been widely differing impacts thus far as
aresult of the virus. Womply data shows that up until March these industries were
overlapping pretty closely; however, beginning in March, with a more pronounced
impactin 2H, we see that Travel & Tourism as well as Restaurants plummeted. Retail
& Services was slightly impacted but not as much, with sales growth dropping into
negative territory in the 2H of March and bouncing back in more recent weeks.
Furthermore, the data shows how Grocery Stores sales rose sharply mid-March,
likely due to panic consumption; however, towards the end of March sales began
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to slow down significantly as consumers satisfied their hoarding needs.

Figure 15: Top level industries - sales Y/Y

ue -B84%

Source : Womply |

Womply data also provides an outlook on the amount of local businesses across
different categories that have stopped processing carded transactions since the
start of the virus outbreak in comparison with those that were actively processing
transaction since Jan 1% 2020. The numbers vary significantly by industry, with
Health and Beauty businesses seeing the most closures at 89% followed by Arts/
Entertainment businesses at 74% and Bars and Lounges at 66% (as of April 8th).
Positively, categories such as Pet Services, Auto Services, and Food and Beverage
Shops have seen closure rates only in the single-digit to low double-digits range.

Figure 16: Business closure rate by category

Source : Womply

SMB Hourly Workers

According todatafrom Homebase, anemployee scheduling company forover 100k
businesses, the number of SMB employees and amount of hours worked by each
has seen a significant decline in March. The latest data shows that the numbers of
employees going to work was down ~60% with the number of hours worked down
closerto ~70%. Notonly are the number of people working much less, but the hours
of those that do get to go into work have been significantly cut.
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Figure 17: Change in hours worked by SMB employees in US
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Figure 18: Change in number of hourly SMB employees going to work in the US
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In addition, Homebase data, not surprisingly, shows that the number of businesses
that remain open are significantly decreasing with time. There was a higher
percentage of closed businesses among cities with lockdown implementations;
however, the total US numbers are quickly following.

Figure 19: Percentage change in number of SMBs open
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CardFlight Small Business Impact Report

As per the CardFlight Small Business Impact Report, small business sales declined
-4.3% week-over-week starting March 9" through the 15™ accelerating to -16.4%
week-over-week from the 16™ through 22nd, further accelerating -26.9% week-
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over-week fromthe 23rd through the 29" and slightly moderating from the previous
weekly decline to -26.4% week-over-week from the 30th through the April 5.
However, transactions declined even more significantly but were offset by higher
ticket sizes as individuals stocked up on goods and limited their in-person shopping
journeys.

Figure 20: Change in Transaction Volume and Sales
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Source : CardFlight Small Business Impact Report, April 8, 2020 |

Overall, more than 26% of small businesses closed starting March 2" and the
remaining merchants have seen transactions decrease by ~30% since the
beginning of March. Positively, the number of transactions per merchantin the first
week of April saw a lift for the first time.
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| Figure 21: Change in Active Merchants and Transactions Per Active Merchant
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As anticipated, the mostimpacted businesses were food and drink establishments,
such as bars and restaurants, services providers and retail sales. Positively, Food
and Drink as well as Services small businesses registered a week-over-week sales
increase for the first time since the March 2-8 baseline. In addition, certain
categories mainly across non-discretionary essential products and services like
grocery have seen strong growth primarily helping debit card transactions.

Figure 22: Business Change by Merchant Category

BUSINESS CHANGE BY MERCHANT CATEGORY
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Source : CardFlight Small Business Impact Report, April 8, 2020 |
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Tap-to-Pay Getting a Boost

Contactless payments leveraging near field communication (NFC), including both
mobile and card-based transactions, continue to gain adoption globally including
in the US market where card issuers are starting to support the rollout. In addition,
due to the spread of COVID-19 on surfaces, there has been increased demand and
attention around contactless payments. In a number of countries, MA and V have
raised the limit for contactless payments to minimize the need to enter a PIN and
shops are encouraging contactless over cash and other methods that require the
customer to touch surfaces. In Turkey, the country recorded a sharp increase in the
number of contactless transactions, showing an 170% jump in March 2020 vs
March 2019. According to data from InterBank Card Center (BKM), ~2.5m
contactless cards were used for the first time in March and 20% of all card
transactions were contactless. Furthermore, according to CardFlight data, EMV
payment volume fell 5.17% from March 9" through March 15" compared with
mag-stripe at 13.07% and contactless payments at only 1.43%. We expect
contactless payments globally to continue gaining traction over cash and chip/PIN
partially helped by the COVID-19 spread.
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Economic Stimulus Could
Lessen Damage

CARES Act

The Coronavirus Aid, Relief, and Economic Security Act ("CARES Act"), signed into
law on March 27", provides needed stimulus particularly for small businesses and
individuals across the US to manage through the global health crisis. Small
businesses will have access to EIDL grants, PPP loans, and SBA disaster loans.
Larger businesses will also benefit across certain industries in distress such as the
air carriers. In addition, individuals will receive direct payments to help manage
through the crisis along with better unemployment insurance.

In particular, as it relates to small businesses, the CARES Act enables Economic
Injury Disaster Loans (EIDL) of up to $10k as well as the Paycheck Protection
Program (PPP) for companies below 500 employees to get up to $10m. Further, the
loans could be forgiven if used primarily for payroll and less than 25% for things like
the mortgage/rent and utilities.

Overall, the current stimulus package (also ongoing discussions of further potential
stimulus) should help to stem some of the job losses and small business closures
across the country. In addition, depending on the depth and breadth of the
economicimpact, it could help to spuramore robustrecovery post the health crisis,
which we willmonitor. Furthermore, globally, there are multiple countriesimpacted
by COVID-19 that have announced significant stimulus packages amounting to
over $7trn.

Aiding with government disbursement

Asthe US governmentdeveloped a stimulus package to spureconomic growth, the
world's largest payment and fintech companies began battling for their own share
inaiding to distribute the relief money. The networks have reportedly been lobbying
the Treasury Department to participate as an option in the disbursement of funds,
where the Visa Direct and MasterCard Send tools would be an attractive option due
to their capabilities to move money instantly and securely; however, neither
company has specified any deal yet. With time being increasingly more important,
as getting funds to small business owners as well as consumers sooner is crucial
to the stability of the economy, fintech companies including the networks became
prime prospects for the movement of funds. Some fintechs, namely PayPal, Square
and Intuit already declared they will be working with the government to distribute
part of the stimulus packages; however, their inclusion in the process revolves
around them getting access to government support to help with small business
loans as opposed to actually facilitating the movement of the handouts (ajob better
suited for Vand MA). According to a person familiar with the matter though, V/IMA
are likely to join the other fintechs in the process and will be a part of the Treasury
Department's rollout to distribute funds.
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Networks Tap Into Debt Markets

Visa
On March 31st, V announced an offering of $4bn in total senior notes to be used for
general corporate purposes. The company received net proceeds of ~$3.96bn after
underwriting fees and the notes with the following tranches were issued on April
2nd:

s $1.5bn of its 1.9% Senior Noted due in 2027

= $1.5bn of its 2.05% Senior Notes due in 2030

= $1bn of its 2.7% Senior Notes due in 2040
MasterCard

On March 26", MA also completed an offering of $4bn in total of senior notes for
general corporate purposes. The tranches of the offering are as followed:

= $1bn aggregate principal amount of its 3.300% Notes due 2027
= $1.5bn aggregate principal amount of its 3.350% Notes due 2030
= $1.5bn aggregate principal amount of its 3.850% Notes due 2050
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CFO Believes Model Wil
Rebound

Please visit, "CFO Believes Model Will Rebound" published on March 19, 2020 for
the full detailed note.

Natural hedges and secular tailwinds

We met with V's CFO, Vasant Prabhu as well as EVP & Chief Product Officer, Jack
Forestell and President of NA, Oliver Jenkyn during our virtual payments tour this
year. Vasant Prabhu remains upbeat about the long-term secular growth drivers of
the business including new payment flows and value-added services (nothing
happening short term changes any of the bullish outlook shared at last month’s
analyst day). However, near-term headwinds from COVID-19 have clearly
worsened since V lowered 1Q20 rev growth guidance on March 3rd by ~2.5-3ppts,
which was largely related to Asia, as the virus has spread globally (last 2 weeks saw
progressive gov't action). Positively, Vasant Prabhu did highlight some natural
hedges that could partially soften the impact to volumes (increasing debit/eComm)
and lower volume based incentives could further protect revenue. In addition, V has
the ability to better control expenses and investments to reduce the potential
impact to the bottom-line. We remain Buy rated on V and would use the pullback
in shares as a long-term buying opportunity.

Offsetting volume and revenue headwinds

Cross-border volumes, particularly travel related, will likely be impacted the most
depending on the duration of COVID-19, which will primarily flow through
International and partially Data Processing revs. In addition, domestic volumes will
be impacted in the countries most affected by the virus. Positively, V has exposure
to non-discretionary spending primarily in debit, which should partially offset
domesticheadwinds, as wellaseComm where some physical spendis likely to shift
(how much remains to be seen). The indication is that China has been opening back
up with supply chain issues improving (~6-8 weeks post outbreak) but Vasant
Prabhu highlighted concerns over other countries being able to receive the goods
duetotravel cuts, which we will monitor (FedEx taking up some slack from airlines).
Volume-based incentives could also partially hedge the impact to revenue.
Incentives are contract specific with some being linked to cross-border for
companies with heavy cross-border businesses but the offset is not 1 for 1 as they
are typically based on minimums over the fiscal year or longer. In addition, value-
added services are mostly tied to the core with some being discretionary.

Potential to pull back on expenses and investments

Vasant highlighted multiple areas the company could potentially leverage to
control costs and lower the impact to the bottom-line. Personnel should benefit
from lower T&E spending as travel is cut and longer-term the company could slow
hiring or even cut headcount including through attrition from restructuring if
needed. In addition, although V will need to honor prior commitments, Marketing
spend could be an area of significant savings. In particular, a large chunk of the
marketing spend this year was planned for the Olympics, which could be pushed
out depending on developments although some costs are likely sunk. V also has
some flexibility, more so than personnel, on professional fees, contractors and
outside services. Furthermore, there are nearly 2 dozen different investment work
streams the company is involved with and some could be partially delayed or
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reduced without impacting the company’s long-term competitive position and
trajectory.

Secular trends and new flows create long-term tailwinds

V also continues to benefit from penetration of new flows and strong growth in
value-added services. Visa Direct is more at the beginning than even the middle of
the life cycle and Earthport will significantly expand end-points while Plaid should
help accelerate growth. V is investing in digital B2B capabilities, new verticals like
the gig economy, virtual card space, and its bread and butter namely T&E/prepaid.
In addition, V sees the most opportunity in real-time payments across application
and services rather than the infrastructure where it can deploy the same level of
quality, security, auth rates, and liability/guarantee as it does with Visa Direct to
capturerevs. Inaddition, Vis not only focused on share shift, which is a small factor
in growth, but more importantly wants the best partners, which are key to driving
long-term success. Further, although V has always done well with fintechs, it has
improved win rates recently from better sales efforts, FastTrack, and simply raising
the intensity. V should also benefit from secular trends including things like tap-to-
pay and click-to-pay.
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Dire Small Business
Warning

Please visit, "Dire Small Business Warning" published on April 5, 2020 for the full
detailed note.

Small Business needs help urgently

We hosted a conference call with Toby Scammel, Founder & CEO of Womply, to
discuss the evolving negative impact from COVID-19 on US small business sales
and the challenges with the US small business stimulus plan. Toby Scammel
described the current small business situation pessimistically, with small business
owners panicked, confused and running out of time. Through robust data insights,
gathered across its +450k merchant commerce platform and payment
partnerships, Womply has seen small business physical transaction revenue drop
-25% Y/Y in recent days. Small businesses are critical to the US economy making
up ~$10trn in GDP and ~55% of jobs but are also the most vulnerable and hardest
entities for the gov’t to reach. In addition, with the gov’t using traditional SBA and
bank rails to deliver stimulus (Friday was first day to start applying for loans), Toby
Scammel was cautious on the current plan's ability to reach small businesses
effectively and in time. Urgently, he believes pushing funds through fintechs such
as SQ and PYPL as well as card processors like FIS, GPN, and FISV to small
businesses faster could be one of the only viable solutions (gov't needs to embrace
this method immediately). Please see body for detailed data on current trends,
stimulus, and let us know if you are interested in a replay and slides for the call.

Significant small business headwinds could worsen

Some ofthe hardest hit sectorsinclude transportation, arts/entertainment, lodging,
restaurants/bars, health/beauty, and auto sales/services. Restaurant sales are
down 50-70% with data from OpenTable showing table reservations falling to zero.
Toast POS data shows restaurant revenue down ~73% nationwide. Further, travel
and tourism sales are down +80%. Although retail and grocery initially saw a strong
boostfrom panic buying and stocking up on essential goods, those trends have also
recently moderated. In addition to overall physical small business sales being down
significantly in recent weeks, data from Homebase (+1m employees in the US)
shows 60% fewer hours worked from hourly employees (disproportionate impact
on hourly workers, minority businesses, and poorer communities) with many local
businesses being fully closed. According to Faire survey data, ~70% of
independent retailers don’'t have enough cash, 64% have started reducing
inventories, and retailers are expecting a temporary revenue reduction of 50% of
more (potential for tens of millions of lost jobs). As lockdowns and shelter in place
orders continue, Toby Scammel sees the potential for further weakness with many
of the companies now looking for phase 2 of their job cuts. He sees the risk of
substantial US business bankruptcies as real, with potential for an over 30% failure
rate to be realized without significant small business assistance.

Stimulus leveraging traditional rails despite faster methods

Positively, the CARES Act, signed into law March 27th, provides stimulus for small
businesses and individuals. However, the gov'tis currently using traditional rails to
deliver the funds like banks and the SBA with the timing being crucial. Although
Toby Scammel was positive on the treasury and its hard work/talent, historically the
SBA track record for delivering funds in a timely manner has been lackluster. For
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example, the SBA failed to deploy just ~$1bn in funds effectively during Hurricane
Sandy with application processing taking 46 days on average, approval rates of
24%, and long delays for disbursement (current rules like 75% of loan going to
payroll to be forgiven creating challenges). Additionally, the whole loan process is
too convoluted with requirements and risk for small business, so Toby Scammel
believes grants orrevenue replacementinstead of loans are what's required to save
small businesses. Positively, players like Womply, SQ, PYPL, Intuit, and Plaid
(acquired by V) are coming together and leveraging their unique data to supportthe
gov't. Inaddition, other fintechs as well as payment processors like FIS and FISV are
working to distribute funds faster. Fintechs like SQ Capital, Shopify Capital, and
PYPL Working Capital underwrite on existing sales data so they are best suited to
revenue replacement.

Womply platform and business model

Womply is a local commerce platform, with a suite of solutions such as CRM and
marketing automation, partnering with ~55 of the largest processors, banks and
other small business providers (e.g., FIS/WP, GPN/TSS, Elavon, and PaySafe). As a
result, the company has robust and diversified data insights across US small
businesses primarily into credit card transactions as well as sales data from bank
accounts and other sources. The company operates through a SaaS model
charging merchants for access to software and also generating revenue share from
processing relationships (high 70% gross margins with large % of margin coming
from revenue share). Womply has strong software capabilities and has also
invested +$150m in the platform to drive data analytics. Merchants benefit from
business management and increased sales and processors benefit from better
retention.
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Booming eCommerce
Strength Sustainable

Please visit, "Booming eCommerce Strength Sustainable" published on April 8,
2020 for the full detailed note.

Strong growth in eCommerce

Following our conference call last week with Womply on the negative impact to
small business in-person sales from COVID-19, we hosted a conference call today
with J. Bennett, Vice President of Operations and Corporate Development atonline
fraud leader Signifyd to discuss the positive offsetting trends in eCommerce. The
global health crisis has shifted consumer transactions online and is driving a surge
in first time eCommerce shoppers driving up penetration and transactions to an
accelerated sustainable level. As a result, compared with prior projections for
physical eCommerce growth of ~15% Y/Y in the US vs. actual Jan and Feb growth
above 20%, growth has accelerated to +34.4% Y/Y in March and Signifyd believes
the trend will continue (will not normalize or fade). In addition, online volume
growth for small businesses is doing well despite small business shutdowns and
potential failures, but J. Bennett is concerned these robust small business growth
rates could begin to falter. With strong eComm volumes, PYPL, FIS, and FISV stand
to potentially benefit the most in payments, in our view. Let us know if you would
like the slides and replay details from the call.

Pushing up long-term CAGR projections

Therecent surge in new eCommerce shoppersis atlevels approaching Cyberweek,
which J. Bennett described as getting an extra holiday season and there are
currently no signs of slowing. Typically, ~50% of new user cohorts mature into
repeat online shoppers within 30 days and J. Bennett believes this relationship
should hold. As a result, eCommerce growth should benefit longer term making
prior CAGR projections too low. In particular, Signifyd has seen acceleration in
online volumes across multiple regions impacted by COVID-19 (e.g., APAC, EMEA,
LatAm, and the Americas) correlating to the wave of shelter-in-place and work-
from-home orders. For example, the US is seeing an ~18 month acceleration in its
CAGR and some markets are as much as ~4 years ahead of prior projections.
Mexico is ~3 years ahead and including Brazil and Argentina is expected to quickly
take over Canada in terms of spend. LatAm is slightly behind other regions on the
impact of COVID-19, which we will monitor but could also see strong eCommerce
trends. In addition, Bennett sees strong opportunities in countries like India and
positively described trends in China and APAC as already starting to recovery.
Overall, J. Bennett believes the share of wallet from physical retail will shift more
quickly than previously projected going forward.

Areas of strength offsetting vertical weakness

While COVID-19 is driving strong growth across many sectors, other sectors are
suffering (multiple winners and losers emerging). For example, digital games and
grocery are up 126% and 165% since early February (WMT Grocery now the #1 app)
while furniture and home decor is up 62% over the same period. However, travel is
down +80% and services are down 50% Y/Y except for deliveries. Areas like high
fashion are hurting but the rest of apparel is doing fine (apparel is ~40% of
eCommerce) as most sales come in 3Q and 4Q. eCommerce verticals that are
providing distractions like media, toys, hobbies, and games have benefitted
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significantly. In addition, although sectors like beauty and cosmetics have not
experienced growth overall, partially due to fulfillment concerns, many merchants
are finding demand online by overcoming challenges. Although stockpile verticals
have peaked, such as baby, consumer packaged goods, medical, and pet supplies,
they experienced a strong influx of new users who are expected to return to the
online channel (potential for more subscription models).

Small business volumes strong but monitoring future

Across the SMB space, online volumes are showing strength growing ~30-40%
similar to overall eCommerce trends. However, J. Bennett predicts ~30-50% of
these businesses could fail in the coming weeks (~45-60 days) due to COVID-19
disruptions. Positively, the remaining ~50-70% are currently growing fast enough
to more than offset that loss butit’'s unclear if the strength will continue. As aresult,
J. Bennett was much more confident in calling the overall eCommerce strength
continuing than predicting the path of future SMBs sales online. Although ~80% of
the US eCommerce market is from the IR 100, SMBs represent the remaining 20%
and are important to the overall economy. Our recent discussion with Womply
highlighted concerns over small business failures in the US as well as the timing,
distribution, and effectiveness of the coming stimulus. See our call note with
Womply, “Dire Small Business Warning” for details on the state of small business
physical transactions in the US market.

Signifyd partnering with payment players

Signifyd is a SaaS-based, enterprise-grade fraud technology company for
eCommerce stores and is the largest provider of guaranteed chargeback
protection. The company works with over 10k merchants, shipping products into
100+ countries, ranging from small businesses to some of the largest
marketplaces. In addition, it has +250 risk experts with an experienced leadership
team from PayPal, Google, FedEx and Wilson Sonsini Goodrich & Rosati. The
company charges for its core product namely guaranteed fraud protection by
taking a percentage of the volume similar to other payment models like PYPL. In
addition, it partners with many of the key payment players across the industry such
as the networks (e.g., V/AXP), acquirers and software players (e.g., Salesforce)
layering its fraud solutions on top of the payments stack. As a result, Signifyd sees
more data spanning beyond checkout (+97% of global transactions), leveraging
email, IP, phone, address and device ID, helping to improve online friction and lower
false transaction declines. Signifyd helpsincrease merchantrevenue by ~3.2% and
lower costs by ~0.7% on average.
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Figure 23: Visa Income Statement

2019 2020 2021 2022
1Q: Dec 2Q: Mar 3Q: Jun _ 4Q: Sept 2019 1Q: Dec 2QE: Mar __ 3QE: Jun_ 4QE: Sept 2020E 1QE: Dec  2QE: Mar_ 3QE: Jun _ 4QE: Sept 2021E 1QE: Dec_ 2QE: Mar__ 3QE: Jun _ 4QE: Sept 2022E
Senice revenues 23420 2417.0 2405.0 2536.0 9700.0, 2555.0 26314 2498.2 2096.6 9781.2| 23942 26724 2692.6 2538.4 10297.5 2799.5 3069.0 3013.2 2786.6 11668 2
Data processing revenues 2470.0 24320 2662.0 2769.0 10333.0 2664.0 26025 22442 27006 10411.2 29804 2870.0 2900.0 32317 11988.1 3613.8 34138 32678 36444 139398
International fransaction revenues 1851.0 1796.0 1977.0 2180.0 7804.0 2018.0 1828.3 13384 1901.0 T085.7 1973.6 20148 1598.1 21595 7746.0 21986 22143 17275 2332.2 84727
Other revenues 299.0 327.0 3420 345.0 1313.0 365.0 400.6 405.3 4154 1586.2| 4435 502.7 503.3 506.8 1956.3 5419 618.9 606.5 608.6 23759
Gross operations fees §962.0 6972.0 7386.0 T830.0 29150.0) T802.0 T7462.8 6486.0 7113.5 28864.3] T 8059.9 7693.9 8442.3 31987.9| 9153.8 9315.9 8615.0 9371.8 36456.6
Client incentives (14560) (1478.0) (1.546.0) (1693.0) (6.173.0) (1.748.0) (1.709.0) (1.4334) (1,5934)  (6.4838)| (1.7220) (1.8377) (16619) (1.9164) (7.137.9) (20505) (21147) (1929.8) (2.099.3)  (8.194.2)

Operating revenues § 5506.0 $ 54940 $ 58400 $ 6,137.0 § 22,977.0[$ 60540 $ 57538 § 50526 $ 55204 § 22,380.5($ 6,069.7 $ 62223 $ 60321 § 65259 § 24850.0|% 71034 $ 72012 § 66852 § 72725 §$ 28,2623

Personnel 807.0 894.0 872.0 amo 34440 982.0 9321 7781 839.1 3.531.3 928.7 9956 904.8 959.3 37883 1,065.5 1,162.2 976.0 1,032.7 42264

Network, EDP, and communications 173.0 171.0 184.0 193.0 7210 181.0 1841 166.7 1656 6975 2003 199.1 193.0 2023 7947 2131 2088 1939 2182 8340

Advertising, marketing, and promotion 276.0 2410 2820 306.0 1,105.0 2740 3T 2315 2539 1,076.1 297.4 3236 2095 2871 1.197.7 3339 3385 300.8 298.2 127113

Professional and consulting fees 91.0 101.0 113.0 149.0 454.0 106.0 109.3 96.0 127.0 4383 1163 118.2 108.6 137.0 479.2 120.8 129.6 1136 152.7 £16.8

Administrative and other 276.0 264.0 315.0 3410 1,196.0 313.0 2819 2179 3036 1,176.4 3338 2924 337 59 12858 369.4 3241 ure 3491 1,390.1

Litigation provision 70 220 10 300 - - - - - - - - - - - - - - -

Other

EBITDA 3,676.0 3.801.0 4,073.0 42770 16,027.0 4,198.0 3,9356 3.,496.4 3,830.9 15,461.0 4,194.2 4,293.4 4,222.4 4,594.2 17,304.2 5,000.8 5,048.0 4,753.2 5,221.0 20,023.7

Depreciation and amortization 159.0 160.0 165.0 172.0 656.0 162.0 182.0 182.0 182.0 728.0 182.5 182.5 182.5 1825 730.0 183.0 183.0 183.0 183.0 7320

EBIT 3.0 36410 3,908.0 4.105.0 15371.0 4.016.0 3.7536 33144 36489 14,7330 4,017 41109 40399 44117 16,574.2 48178 4,865.0 4,570.2 5,038.7 19,291.7

Other income (expense), net (87.0) 36.0 (42.0) (24.0) (117.0) 42.0) _(_GT.OT (65.00 (63.0) (237.0]] (6200 (64.0) (61.0) (58.0) (245.0); (57.0) (60.0) (56.0) (54.0) (227.0)

Income before income taxes 36300 36770 3,866.0 40810 15,2540 39740 3.686.6 32494 35859 14,4960 39497 40469 39789 43537 16,329.2 47608 48050 45142 49847 19,064 7

Income tax expense 653.0 700.0 T65.0 769.0 2887.0 T02.0 7005 6174 681.3 2.7012 750.4 768.9 756.0 827.2 31028 904.5 913.0 857.7 9471 36223

Minority interast - 5 . - 2 - = = = z o = = = 5 o 5 2 s =

Net income § 2977.0 $ 2977.0 § 31010 § 33120 § 12,367.0|$ 23,2720 § 29861 § 26320 § 29046 § 11,7948 (S 3,992 § 32780 § 32229 § 35265 § 13,2267 | $ 3,856.2 § 3,8921 § 36565 § 4,037.6 §$ 154424

Diluted EPS from continuing operations § 130 § 131 § 137 § 1.47 § 544 [ § 146 § 1.34 § 119 § 1.32 § 531§ 146 § 1.51 § 1.49 § 164 § 6.09 | § 1.80 § 182 § 172 § 1.90 § 7.24

Diluted shares outstanding 2291 2279 2,265 2,253 2272 2240 2,205 2213 2,201 2,220 2,189 2177 2,165 2,153 2147 2145 2137 2,129 2121 2133

Change (Q/Q) (18] [12) (14] (12) (57) (13 (15] (i2) (12) 2) (12) (72) (12] (12) 45) @) ] ] @) (38

2013 2020 201 2022
1Q: Dec  2Q: Mar___ 3Q: Jun __ 4Q: Sept 2019 1Q: Dec  2QE: Mar__ 3QE: Jun 4QE: Sept  2020E 1QE: Dec  2QE: Mar__ 3QE: Jun _ 4QE: Sept  2021E 1QE: Dec 2QE: Mar__ 3QE: Jun__ 4QE: Sept 2022E
% of Revenues
Personnel 14.7% 16.3% 14.9% 14.2% 15.0% 16.2% 16.2% 15.4% 15.2% 15.8% 15.3% 16.0% 15.0% 14.7% 15.2% 15.0% 16.0% 14 6% 14.2% 15.0%
Metwork, EDP, and communications 31% 31% 32% 3% 3% 3.0% 3.2% 33% 3.0% 31% 33% 32% 3.2% 31% 3.2% 3.0% 2.9% 2.9% 3.0% 3.0%
Advertising, marketing and promotion 5.0% 4.4% 4.8% 5.0% 4.8% 4.5% £.4% 4.7% 4.6% 4.8% 4.9% 52% 4.8% 4.4% 4.8% 4.7% 4.7% 45% 4.1% 45%
Professional and consulting fees 1.7% 1.8% 1.9% 24% 2.0% 1.8% 1.9% 1.9% 23% 20% 1.9% 1.9% 1.8% 21% 1.9% 1.7% 1.8% 1.7% 21% 1.8%
Administrative and other 5.0% 4.8% 54% 5.6% 5.2% 52% 4.9% 55% 5.5% 5.3% 55% 4.7% 5.2% 5.3% 5.2% 5.2% 4.5% 52% 4.6% 4.9%
EBITDA Margins 70.4% 69.2% 69.7% 69.7% 69.8% 69.3% 68.4% 69.2% 69.4% 69.1% 69.1% 69.0% 70.0% T0.4% 69.6% 70.4% 70.1% T11% 71.8% 70.8%
Depreciation and amortization 2.9% 29% 28% 28% 29% 3.0% 3.2% 16% 3.3% 3.3% 3.0% 29% 3.0% 2.8% 2.9% 26% 25% 27% 2.5% 26%
Operating Margins 67.5% 66.3% 66.9% 66.9% " 66.9% 66.3% 65.2% 65.6% 66.1% " 65.8% 66.1% 66.1% 67.0% 67.6% " 66.7% 67.8% 67.6% 68.4% 69.3% 68.3%
Interest expense 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Investment income, net 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Other income (expense), net (1.6%) 0.7% (0.7%) (0.4%) (0.5%)) (0.7%) {1.2%) (1.3%) {1.1%) {1.1%)) (1.0%) (1.0%) {1.0%) (0.9%) (1.0%); {0.8%) (0.6%) (0.8%) (0.7%) (0.8%)
Income before income taxes 65.9% 66.9% 66.2% 66.5% 66.4% 65.6% 64.1% 64.3% 65.0% 64.8% B5.1% 65.0% 66.0% 66.7% 65.7% 67.0% 66.7% 67.5% 68.5% B7.5%
Income taxes (as % of pretax) 18.0% 19.0% 19.8% 18.8% 18.9% | 17.7% 19.0%" 19.0% 19.0% 19% 7 19.0% 19.0% 19.0% 19.0% 19% 19.0% 19.0% 19.0% 19.0% 19%
Met income 584.1% 54.2% 53.1% 54.0% 53.8% 54.0% 51.9% 52.1% 52.6% 52.7% 52.7% 52.7% 534% 54.0% 53.2% 54.3% 54.0% 54.7% 55.5% 54.6%
(1.0%) (1.3%) (0.8%) 0.2%) 0.8% 1.4% 1.5% 1.7% 1.5% 14% 1.7%

% Growth 1Q: Dec  2Q: Mar  3Q:Jun  4Q: Sept 2019 1Q: Dec  2QE: Mar  3QE: Jun 4QE: Sept  2020E 1QE: Dec  2QE: Mar _ 3QE: Jun _ 4QE: Sept 2021E 1QE: Dec  2QE: Mar__ 3QE: Jun _ 4QE: Sept 2022E
Senice fees 9.1% 7.3% 9.5% 9.2% 8.6% 9.1% 8.9% 39% (17.3%) 0.8% (6.3%) 1.6% 7.8% 21.1% 5.3% 16.9% 14.8% 11.9% 9.6% 13.3%
Data processing fees 15.0% 14.3% 12.8% 15.7% 14.5% 16.0% T.0% (15.7%) (2.5%) 0.8% 41% 10.3% 29.2% 19.9% 15.1% 21.2% 18.9% 12.7% 12.6% 16.3%
International transaction fees 11.1% 25% 8.0% 11.1% 8.2% 9.0% 1.8% (32.3%) (12.8%) {9.2%)| (2.2%) 10.2% 19.4% 13.6% 9.3% 11.4% 9.9% 8.1% 8.0% 94%
Other revenues 30.6% 42.2% 49.3% 34.8% 39.1% 22.1% 225% 18.5% 20.4% 20.8% 215% 25.5% 24.2% 22.0% 23.3% 222% 23.1% 20.5% 20.1% 21.4%

Gross operations fees 12.5% 9.6% 1.7% 12.9% 11.7% 12.1% T.0% (12.2%) {9.2%) {1.0%)) (0.1%) 8.0% 18.6% 18.7% 10.8% 17.5% 15.6% 12.0% 11.0% 14.0%
Volume and support incentives 9.8% 14.7% 12.5% 12.7% 12.4% 20.1% 15.6% (7.3%) {5.9%) 5.0% (1.5%) 7.5% 15.9% 20.3% 10.1% 19.1% 15.1% 16.1% 9.5% 14.8%
Revenues 13.2% 8.3% 11.5% 12.9% 11.5% 10.0% 4.7% (13.5%) (10.1%) (2.6%) 0.3% 8.1% 19.4% 18.2% 11.0% 17.0% 15.7% 10.8% 11.4% 13.0%
Expenses
Personnel 18.9% 8.5% 23% 6.9% 8.6% 21.7% 4.3% (10.8%) {3.7%) 25% (5.4%) 68% 16.3% 14.3% T3% 14.7% 15.7% 79% T7% 11.6%
Network, EDP and communications 8.1% 1.2% 8.9% 27% 5.1% 46% T.T% (9.4%) (14.2%) {3.3%)| 10.7% 8.1% 15.8% 22.2% 13.9% 6.4% 4.9% 0.4% 7.8% 4.9%
A ising, and p i 23.8% (7.7%) 17.5% 15.9% 11.8% (0.7%) 28.9% (15.8%) (17.0%) {2.6%)| B.5% 4.1% 21.9% 13.1% 11.3% 12.3% 4.6% 3.9% 8% 6.2%
Professional and consulting fees (1.1%) (6.5%) 0.9% 11.2% 18% 16.5% 8.2% (15.0%) (14.8%) {3.5%)| 8.8% 8.1% 13.1% 7.9% 93% 47% 9.6% 47% 11.4% 7.8%
Administrative and other 16.9% 18.9% 37.0% 30.2% 25.9% 13.4% 6.8% (11.8%) (11.0%) {1.6%)| 6.7% 3.7% 12.9% 13.9% 9.3% 10.6% 10.8% 10.8% 0.9% 8.1%
Total Expenses 17.3% 6.9% 10.2%" 11.4%" 11.3% 13.9%" 7.4%" (11.9%) (9.2%] (0.4%]| 1.1% 6.1% 16.3% 14.4% 9.0% 12.1% 11.6% 6.8% 6.2% 9.2%
Income
EBITDA 11.6% 8.9% 12.0% 13.6% 11.6% 8.3% 3.5% (14.2%) (10.4%) (3.5%)| (0.1%) 9.1% 20.8% 19.9% 11.9% 19.2% 17.6% 12.6% 13.7% 15.7%
EBIT 11.7% 9.1% 12.1% 14.0% 11.8% 8.0% 31% (152%)  (11.1%) 4.2%) {0.1%) 9.5% 21.9% 20.9% 12.6% 20.1% 18.3% 13.1% 14.2% 16.4%
Net income 17.4% 14.3% 11.1% 18.5% 15.3% 9.9% 0.3% (15.1%)  (12.3%) (4.6%) (2.2%) 9.8% 225% 21.4% 12.1% 205% 18.7% 135% 14.5% 16.8%
Diluted EPS 20.6% 17.2% 13.8% 21.2% 18.2%] 124% 27%  (13.1%)  (10.2%] (2.4%]] 0.1% 12.2% 25.2% 24.1% 14.7% 23.0% 21.0% 154% 16.2% 16.8%

Source : Company data, Deutsche Bank estimates

Provided for the exclusive use of Marissa Neuman at ICR, LLC. on 15-Apr-2020 09:36 AM.
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Figure 24: MasterCard Income Statement

2019 2020 201 2022
iQ 20 3Q 4Q 2019E 1QE 2QE 3QE 4QE 2020E 1QE 2QE 3QE 4QE 2021E 1QE 2QE 3QE 4QE 2022E
Domeslic assessments $ 16050 $ 16800 $ 17220 § 17740|8 6781.0|$ 16976 § 14305 $ 16357 $ 18490|5 66128 |5 18700 S 17879 $ 19252 $ 21194 |8 770245 21263 § 19702 § 21420 § 23734 |8 86119
Cross-border volume fees $ 12630 $ 13740 S 15170 $ 1,4520(S 56060(S 12819 $ 9989 $ 12289 $ 14244 (S 50341|% 1,3525 $ 11647 $1,5030 $16010|$ 56212|% 15229 $ 12075 § 16939 § 18060($ 63202
Transaction processing fees §10220 $ 20530 §2231.0 § 226308 84600|S 20163 § 17451 $20828 §23050|5 82402 (% 23028 S2211.6 § 25486 $27910(8 994495 27377 § 24380 § 28707 § 31678 811,2142
Cther revenues § 8420 § 9620 $ 10870 § 12330|8 41240|$ 10053 § 10957 $ 13403 $ 15474 |5 49888 |% 12728 S 13850 $ 16914 $19374|5 628655 15235 § 165637 § 20162 § 23074|§ 75008
Gross revenues $ 56320 $ 60890 S 65570 $ 67220 (S 249800(S 60012 $ 52703 $ 62876 $ 72167 (S 248759 | 6,880 S 65402 $ 76681 $ 84407 (% 205550 79102 § 73505 § 87227 § 96546 [$33647.1
Rebates and incentives (1,743.0) (1,956.0) (2,090.0) (2,308.0) (8,097.0)) (1974.4) (1697.0) (2,0185) (24104)] (8,1003) (2273.0) (21547) (24768) (29087) (9811.2) (26420) (2450.7) (2,8523) (3,350.2) (11,2952)
Revenues §3,889.0 § 41130 §S 44670 § 44140 § 16883.0 |$ 40268 § 3573.2 § 4,369.1 § 4,806.3 | § 16,7755 | § 46150 § 43945 § 51913 § 55430 § 19,7438 |§ 52683 § 49088 § 58704 § 6,304.5 | §22,351.9
General and administrative expenses 1.367.0 1,369.0 14480 1,579.0 5,763.0 1,413.4 1,183.5 1,489.9 1.768.7 5,865.5 1,624.5 1.450.2 1,650.8 19456 6,671.1 1,796.5 1,570.8 18374 21498 7,354.5
Advertising and market development 1920 2250 2270 2900 9340 1933 193.0 2490 3509 986.1 2169 2285 254 4 360.3 1,080.1 2371 2454 270.0 397.2 11497
Merchant lawsuit / legal settls its / etc - - - - - - - - - - - - - - - - - - - -
EBITDA 23300 256190 27920 2,545.0 | 10,186.0 24201 21868 26302 26867 99239 | 27736 27158  3.2861 32371 12,012.6 3,2347 3,002.5 3,762.9 3,757.5 | 13,8476
Depreciation & Amortization 117.0 1220 137.0 146.0 5220 147.0 148.0 149.0 150.0 564.0 151.0 152.0 153.0 154.0 610.0 155.0 156.0 157.0 158.0 626.0
EBIT 22130 2,387.0 2/655.0 2,390.0 9,664.0 2,273.1 20338 24812 25367 93200 26228 2.563.8 31331 3,083.1 11,4026 3,079.7 2,936.5 3,605.9 3,6095| 132218
Investment income, net 320 240 26.0 200 102.0 220 25.0 26.0 27.0 100.0 230 220 21.0 22.0 £8.0 210 200 21.0 220 84.0
Interest expense (46.0) (51.0) (63.0) (64.0) (224 0) (61.0) (57.0) (56.0) (55.0) (229.0)| (53.5) (52.0) (50.5) (49.0) (205.0)| (47.5) (46.0) (44.5) (43.0) (181.0)|
Minority interest in losses (eamnings) of subs - - - - - - - - - - - - - - - - - - - -
Other income (expense), net 4 6.0 16.0 10 270 : & 5 = 5 E = & E < i i 2 5 s
Income before income taxes 2,203.0 23760  2,634.0 2,356.0 9,669.0 22341 20068 24512  2,508.7 9,2009 | 25921 25338 31036  3,056.1 11,285.6 3,053.2 2,910.5 3,582.4 3,578.5 | 131248
Income tax expense 3701 439.0 442.5 3750 16266 391.0 351.2 429.0 439.0 1.610.2 466.6 456.1 558.7 550.1 20314 5496 523.9 644.8 6441 23624
Net income $ 18329 $ 19370 § 21915 § 1981.0|§ 79424 |$ 18431 § 16556 $ 2,0223 § 2,089.7 |$§ 7,590.8 |$ 21255 § 2,077.7 § 25450 § 2,506.0 (§ 92542 |$ 25036 § 23866 § 29376 § 29343 §10,762.2
Diluted EPS from continuing operations $§ 178 § 189 § 215 § 1.96 [§ 77718 184 § 167 § 206 § 212[§ 769|$ 219 § 216 § 264 § 261[$§ 968|§ 262 § 2650 § 309 § 310(§ 1131
Diluted shares 1,032 1,025 1,019 1,013 1,022 1,002 992 982 976 988 972 968 964 960 866 956 953 950 947 952
1Q 2Q Q 4Q 2019E 1Q 2Q 3Q 4Q 2020E 1aQ 2Q 3Q 4Q 2021E 1Q 29 1e] 4Q 2022
% of Revenues
G&A 352% 33.3% 32.4% 35.8% 34.1% 35.1% 33.4% 34.1% 36.8% 35.0% 35.2% 33.0% 31.8% 35.1% 33.8% 34.1% 32.0% 31.3% 34.1% 32.9%
AEM 4.9% 5.5% 51% 6.6% 5.5% 4.8% 5.4% 5.7% 73% 5.9% 4.7% 5.2% 4.9% 6.5% 54% 4.5% 5.0% 4.6% 6.3% 51%
EBITDA 59.9% 61.2% 62.5% 57.7% 60.3% 60.1% 61.2% 60.2% 55.9% 50.2% 60.1% 61.8% 63.3% 58.4% 60.8% 61.4% 63.0% 64.1% 59.6% 62.0%
Depreciation 3.0% 3.0% 31% 3.3% 31% 37% 41% 34% 31% 35% 3.3% 35% 29% 28% 31% 29% 32% 27% 25% 28%
Amortization 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Operating Margin 56.9% 58.3% 59.4% 54.4% 57.2% 56.4% 57.1% 56.8% 52.8% 55.6% 56.8% 58.3% 60.4% 55.6% 57.8% 58.5% 59.8% 61.4% 57.1% §9.2%
Income taxes (as % of pretax) 16.8%  185%  16.8% 15.9% 17.0% | 175%  175%  175%  17.5% 175%| 18.0%  18.0%  18.0%  18.0% 18.0% 180%  180%  18.0% 18.0% 18.0%
Net income 47 1% 47.1% 49.1% 44.9% 47.0% 45.8% 46.3% 46.3% 43.1% 452% 46.1% 47.3% 49.0% 452% 46.9% 47 5% 48.6% 50.0% 48.5% 48.1%
(0.5%) (1.2%)  (26%) (1.6%) 0.4% 1.3% 36% 28% 1.6% 15% 1.1% 1.5%
1Q 2Q 3Q 4Q 2019E 1Q 2Q 3Q 4Q 2020E 1a 2Q 3Q 4Q 2021E 1Q 2Q o] 4Q 2022E
% Growth
Domeslic assessments 10.1% 9.3% 10.1% 12.3% 10.6% 5.8% (14.9%) (5.0%) 4.2% (2.5%)| 10.2% 25.0% 17.7% 14.6% 16.5% 13.7% 10.2% 11.3% 12.0% 11.8%
Cross-border volume fees 9.2% 14.7% 13.4% 15.1% 13.2% 1.5% (27.3%)  (12.4%) (1.9%)| (10.2%) 5.5% 16.6% 13.1% 12.4% 11.7% 12.6% 11.4% 12.7% 12.8% 12.4%
Transaction processing fees 12.6% 12.2% 16.7% 16.5% 14.6% 4.9% (15.0%) (6.6%) 5.9% (2.7%) 18.7% 26.7% 22.4% 16.5% 20.7% 14.4% 10.2% 12.6% 135% 12.8%
Other revenues 12.6% 22.5% 32.7% 23.8% 23.2% 19.4% 13.9% 23.3% 25.5% 21.0% 26.6% 26.4% 26.2% 25.2% 26.0% 19.7% 19.4% 19.2% 19.1% 19.3%
Gross revenues 11.1% 13.4% 16.4% 16.3% 14.4% 6.6% (13.2%) (2.6%) 7.4% (0.4%) 14.8% 24.3% 20.0% 17.1% 18.8% 14.8% 12.4% 13.8% 14.3% 13.8%
Rebates and incentives 17.0% 16.1% 20.5% 171% 17.7% 13.3% (13.2%) (3.4%) 4.4% 0.0% 15.1% 27.0% 227% 20.6% 21.1% 16.2% 13.7% 15.2% 15.3% 15.1%
Revenues B8.6% 12.2% 14.6% 15.9% 12.9% 3.5% {13.1%) (2.2°%) B.9% (0.6%) 14.6% 23.0% 18.8% 16.3% 1T.7% 14.2% M.7% 13.1% 13.7% 13.2%
Expenses
GE&A 65.6% 18.6% 17.2% 12.1% 13.3% 3.4% (12.8%) 2.9% 12.0% 1.8% 14.9% 21.5% 10.8% 10.0% 13.7% 10.6% 8.3% 11.3% 10.5% 10.2%
A&M (14.3%) (4.3% (3.4%) 4 ﬂ%)‘ (6. 2%; O?%‘ (14.2%) 9.7% 21.0% 56% 12.2% 18.4% 21% 27% 7.5% 9.3% 74% 6.2% 10.2% 8.5%
Operating expenses 23% 14.1% 14.5% 11.0% 10.4% 4.6% (10.6%) 4.2% 12.6% 31% 13.6% 19.3% 9.0% 8.4% 12.0% 9.8% .7% 10.0% 10.0% 9.5%
Net Income
EBITDA 13.0% 10.7% 15.0% 21.0% 14.8% 39% (13.2%) (5.8%) 56% (2.6%) 14.6% 24 2% 249% 20.5% 21.0% 16.6% 13.9% 14 5% 16.1% 15.3%
EBIT 14.0% 10.9% 14.6% 20.5% 14.9% 2.7% (14.9%) (6.5%) 5.7% (3.5%))| 15.4% 25.7% 26.3% 21.5% 222% 17.4% 14.5% 15.1% 16.7% 16.0%
Net income 15.9% 11.1% 18.1% 23.0% 16.9% 0.6% (14 5%) (7.7%) 45% (4.4%) 15.3% 255% 258% 21.1% 21.9% 17.8% 14.9% 15.4% 17.1% 18.3%
EPS 18.7% 13.7% 20.9% 26.0% 19.8% 3.6% {11.7%) (4.2%) 8.4% (1.1%))| 18.9% 28.6% 28.2% 23.1% 24.6% 19.8% 16.7% 17.1% 18.7% 18.1%

Source : Company data, Deutsche Bank estimates

Provided for the exclusive use of Marissa Neuman at ICR, LLC. on 15-Apr-2020 09:36 AM.
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Appendix 1

Important Disclosures

*QOther information available upon request

‘ Disclosure checklist

Company Ticker Recent price* Disclosure
MasterCard MA.N 270.72 (USD) 14 Apr 2020 1,7,8,14,15
Visa Inc. V.N 174.62 (USD) 14 Apr 2020 1,7,8,14,15

*Prices are current as of the end of the previous trading session unless otherwise indicated and are sourced from local exchanges via Reuters, Bloomberg and other vendors . Other
information is sourced from Deutsche Bank, subject companies, and other sources. For disclosures pertaining to recommendations or estimates made on securities other than the primary
subject of this research, please see the most recently published company report or visit our global disclosure look-up page on our website at https:/research.db.com/Research/Disclosures/
CompanySearch. Aside from within this report, important risk and conflict disclosures can also be found at https://research.db.com/Research/Topics/Equities?topic[d=RB0002. Investors
are strongly encouraged to review this information before investing.
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Disclosures marked with an asterisk may also be required by at least one jurisdiction in addition to the United States.See
Important Disclosures Required by Non-US Regulators and Explanatory Notes.

1. Within the past year, Deutsche Bank and/or its affiliate(s) has managed or co-managed a public or private offering for
this company, for which it received fees.

7. Deutsche Bank and/or its affiliate(s) has received compensation from this company for the provision of investment
banking or financial advisory services within the past year.

8. Deutsche Bank and/or its affiliate(s) expects to receive, or intends to seek, compensation for investment banking
services from this company in the next three months.

14. Deutsche Bank and/or its affiliate(s) has received non-investment banking related compensation from this company
within the past year.

15. This company has been a client of Deutsche Bank Securities Inc. within the past year, during which time it received
non-investment banking securities-related services.

Important Disclosures Required by Non-U.S. Regulators

Disclosures marked with an asterisk may also be required by at least one jurisdiction in addition to the United States.See
Important Disclosures Required by Non-US Regulators and Explanatory Notes.
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7. Deutsche Bank and/or its affiliate(s) has received compensation from this company for the provision of investment
banking or financial advisory services within the past year.

For disclosures pertaining to recommendations or estimates made on securities other than the primary subject of this
research, please see the most recently published company report or visit our global disclosure look-up page on our website
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Analyst Certification

The views expressed in this report accurately reflect the personal views of the undersigned lead analyst about the subject
issuers and the securities of those issuers. In addition, the undersigned lead analyst has not and will not receive any
compensation for providing a specific recommendation or view in this report. Bryan Keane.
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Equity Rating Key

Buy: Based on a current 12- month view of total share-holder
return (TSR = percentage change in share price from current
price to projected target price plus pro-jected dividend yield ),
we recommend that investors buy the stock.

Sell: Based on a current 12-month view of total share-holder
return, we recommend that investors sell the stock.

Hold: We take a neutral view on the stock 12-months out and,
based on this time horizon, do not recommend either a Buy or
Sell.

Newly issued research recommendations and target prices
supersede previously published research.
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Additional Information

The information and opinions in this report were prepared by Deutsche Bank AG or one of its affiliates (collectively '‘Deutsche
Bank'). Though the information herein is believed to be reliable and has been obtained from public sources believed to be
reliable, Deutsche Bank makes no representation as to its accuracy or completeness. Hyperlinks to third-party websites in this
report are provided for reader convenience only. Deutsche Bank neither endorses the content nor is responsible for the
accuracy or security controls of those websites.

If you use the services of Deutsche Bank in connection with a purchase or sale of a security that is discussed in this report, or
isincluded or discussed in another communication (oral or written) from a Deutsche Bank analyst, Deutsche Bank may act as
principal for its own account or as agent for another person.

Deutsche Bank may consider this reportin deciding totrade as principal. [t may also engage in transactions, forits own account
or with customers, in a manner inconsistent with the views taken in this research report. Others within Deutsche Bank,
including strategists, sales staff and other analysts, may take views that are inconsistent with those taken in this research
report. Deutsche Bank issues a variety of research products, including fundamental analysis, equity-linked analysis,
quantitative analysis and trade ideas. Recommendations contained in one type of communication may differ from
recommendations contained in others, whether as a result of differing time horizons, methodologies, perspectives or
otherwise. Deutsche Bank and/or its affiliates may also be holding debt or equity securities of the issuers it writes on. Analysts
are paid in part based on the profitability of Deutsche Bank AG and its affiliates, which includes investment banking, trading
and principal trading revenues.

Opinions, estimates and projections constitute the current judgment of the author as of the date of this report. They do not
necessarily reflect the opinions of Deutsche Bank and are subject to change without notice. Deutsche Bank provides liquidity
for buyers and sellers of securities issued by the companies it covers. Deutsche Bank research analysts sometimes have
shorter-term trade ideas that may be inconsistent with Deutsche Bank's existing longer-term ratings. Some trade ideas for
equities are listed as Catalyst Calls on the Research Website (https://research.db.com/Research/) , and can be found on the
general coverage listand also on the covered company’s page. A Catalyst Call represents a high-conviction belief by an analyst
that a stock will outperform or underperform the market and/or a specified sector over a time frame of no less than two weeks
and no more than three months. In addition to Catalyst Calls, analysts may occasionally discuss with our clients, and with
Deutsche Bank salespersons and traders, trading strategies or ideas that reference catalysts or events that may have a near-
term or medium-term impact on the market price of the securities discussed in this report, which impact may be directionally
counter to the analysts' current 12-month view of total return or investment return as described herein. Deutsche Bank has
no obligation to update, modify oramend this report or to otherwise notify a recipient thereof if an opinion, forecast or estimate
changes or becomes inaccurate. Coverage and the frequency of changes in market conditions and in both general and
company-specific economic prospects make it difficult to update research at defined intervals. Updates are at the sole
discretion of the coverage analyst or of the Research Department Management, and the majority of reports are published at
irregular intervals. This report is provided for informational purposes only and does not take into account the particular
investment objectives, financial situations, or needs of individual clients. It is not an offer or a solicitation of an offer to buy or
sell any financial instruments or to participate in any particular trading strategy. Target prices are inherently imprecise and a
product of the analyst’s judgment. The financial instruments discussed in this report may not be suitable for all investors, and
investors must make their own informed investment decisions. Prices and availability of financial instruments are subject to
change without notice, and investment transactions can lead to losses as a result of price fluctuations and other factors. If a
financial instrumentis denominated in a currency otherthan aninvestor's currency, a change in exchange rates may adversely
affect the investment. Past performance is not necessarily indicative of future results. Performance calculations exclude
transaction costs, unless otherwise indicated. Unless otherwise indicated, prices are current as of the end of the previous
trading session and are sourced from local exchanges via Reuters, Bloomberg and other vendors. Data is also sourced from
Deutsche Bank, subject companies, and other parties.

The Deutsche Bank Research Department is independent of other business divisions of the Bank. Details regarding our
organizational arrangements and information barriers we have to prevent and avoid conflicts of interest with respect to our
research are available on our website (https://research.db.com/Research/) under Disclaimer.

Macroeconomic fluctuations often account for most of the risks associated with exposures to instruments that promise to pay
fixed or variable interest rates. For an investor who is long fixed-rate instruments (thus receiving these cash flows), increases
in interest rates naturally lift the discount factors applied to the expected cash flows and thus cause a loss. The longer the
maturity of a certain cash flow and the higher the move in the discount factor, the higher will be the loss. Upside surprises in
inflation, fiscal funding needs, and FX depreciation rates are among the most common adverse macroeconomic shocks to
receivers. But counterparty exposure, issuer creditworthiness, client segmentation, regulation (including changes in assets
holding limits for different types of investors), changes in tax policies, currency convertibility (which may constrain currency
conversion, repatriation of profits and/or liquidation of positions), and settlement issues related to local clearing houses are
also important risk factors. The sensitivity of fixed-income instruments to macroeconomic shocks may be mitigated by
indexing the contracted cash flows to inflation, to FX depreciation, or to specified interest rates — these are common in
emerging markets. The index fixings may — by construction — lag or mis-measure the actual move in the underlying variables
they are intended to track. The choice of the proper fixing (or metric) is particularly importantin swaps markets, where floating
coupon rates (i.e., coupons indexed to a typically short-dated interest rate reference index) are exchanged for fixed coupons.
Funding in a currency that differs from the currency in which coupons are denominated carries FX risk. Options on swaps
(swaptions) the risks typical to options in addition to the risks related to rates movements.

Derivative transactions involve numerous risks including market, counterparty default and illiquidity risk. The appropriateness
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of these products for use by investors depends on the investors' own circumstances, including their tax position, their
regulatory environment and the nature of their other assets and liabilities; as such, investors should take expert legal and
financial advice before entering into any transaction similar to or inspired by the contents of this publication. The risk of loss
in futures trading and options, foreign or domestic, can be substantial. As a result of the high degree of leverage obtainable
in futures and options trading, losses may be incurred that are greater than the amount of funds initially deposited — up to
theoretically unlimited losses. Trading in options involves risk and is not suitable for all investors. Prior to buying or selling an
option, investors must review the 'Characteristics and Risks of Standardized Options”, at http://www.optionsclearing.com/
about/publications/character-risks.isp. If you are unable to access the website, please contact your Deutsche Bank
representative for a copy of this important document.

Participants in foreign exchange transactions may incurrisks arising from several factors, including the following: (i) exchange
rates can be volatile and are subject to large fluctuations; (ii) the value of currencies may be affected by numerous market
factors, including world and national economic, political and regulatory events, events in equity and debt markets and changes
in interest rates; and (iii) currencies may be subject to devaluation or government-imposed exchange controls, which could
affect the value of the currency. Investors in securities such as ADRs, whose values are affected by the currency of an
underlying security, effectively assume currency risk.

Unless governing law provides otherwise, all transactions should be executed through the Deutsche Bank entity in the
investor's home jurisdiction. Aside from within this report, important conflict disclosures can also be found at https://
research.db.com/Research/ on each company’s research page. Investors are strongly encouraged to review this information
before investing.

Deutsche Bank (which includes Deutsche Bank AG, its branches and affiliated companies) is not acting as a financial adviser,
consultant or fiduciary to you or any of your agents (collectively, “You” or “Your”) with respect to any information provided in
this report. Deutsche Bank does not provide investment, legal, tax or accounting advice, Deutsche Bank is not acting as your
impartial adviser, and does not express any opinion orrecommendation whatsoever as to any strategies, products orany other
information presented in the materials. Information contained herein is being provided solely on the basis that the recipient
will make an independent assessment of the merits of any investment decision, and it does not constitute arecommendation
of, or express an opinion on, any product or service or any trading strategy.

Theinformation presentedis generalin nature andis notdirected to retirementaccounts orany specific person oraccounttype,
and is therefore provided to You on the express basis that itis notadvice, and You may not rely upon itin making Your decision.
The information we provide is being directed only to persons we believe to be financially sophisticated, who are capable of
evaluating investment risks independently, both in general and with regard to particular transactions and investment
strategies, and who understand that Deutsche Bank has financial interests in the offering of its products and services. If this
isnotthe case, orif You are an IRA or other retail investor receiving this directly from us, we ask that you inform us immediately.

InJuly 2018, Deutsche Bank revised its rating system for short term ideas whereby the branding has been changed to Catalyst
Calls (“CC”) from SOLAR ideas; the rating categories for Catalyst Calls originated in the Americas region have been made
consistent with the categories used by Analysts globally; and the effective time period for CCs has been reduced from a
maximum of 180 days to 90 days.

United States: Approved and/or distributed by Deutsche Bank Securities Incorporated, a member of FINRA, NFA and SIPC.
Analysts located outside of the United States are employed by non-US affiliates that are not subject to FINRA regulations.

Germany: Approved and/or distributed by Deutsche Bank AG, a joint stock corporation with limited liability incorporated in
the Federal Republic of Germany with its principal office in Frankfurtam Main. Deutsche Bank AG is authorized under German
Banking Law and is subject to supervision by the European Central Bank and by BaFin, Germany's Federal Financial
Supervisory Authority.

United Kingdom: Approved and/or distributed by Deutsche Bank AG acting through its London Branch at Winchester House,
1 Great Winchester Street, London EC2N 2DB. Deutsche Bank AG in the United Kingdom is authorised by the Prudential
Regulation Authority and is subject to limited regulation by the Prudential Regulation Authority and Financial Conduct
Authority. Details about the extent of our authorisation and regulation are available on request.

Hong Kong SAR: Distributed by Deutsche Bank AG, Hong Kong Branch except for any research content relating to futures
contracts within the meaning of the Hong Kong Securities and Futures Ordinance Cap. 571. Research reports on such futures
contracts are not intended for access by persons who are located, incorporated, constituted or resident in Hong Kong. The
author(s) of aresearch report may not be licensed to carry on regulated activities in Hong Kong and, if notlicensed, do not hold
themselves out as being able to do so. The provisions set out above in the 'Additional Information' section shall apply to the
fullest extent permissible by local laws and regulations, including without limitation the Code of Conduct for Persons Licensed
or Registered with the Securities and Futures Commission. This report is intended for distribution only to 'professional
investors' as defined in Part 1 of Schedule of the SFO. This document must not be acted or relied on by persons who are not
professional investors. Any investment or investment activity to which this document relates is only available to professional
investors and will be engaged only with professional investors.

India: Prepared by Deutsche Equities India Private Limited (DEIPL) having CIN: U65990MH2002PTC137431 and registered
office at 14th Floor, The Capital, C-70, G Block, Bandra Kurla Complex Mumbai (India) 400051. Tel: + 91 22 7180 4444. It is
registered by the Securities and Exchange Board of India (SEBI) as a Stock broker bearing registration no.: INZ000252437;
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Merchant Banker bearing SEBI Registration no.: INM000010833 and Research Analyst bearing SEBI Registration no.:
INHO00001741. DEIPL may have received administrative warnings from the SEBI for breaches of Indian regulations. Deutsche
Bank and/or its affiliate(s) may have debt holdings or positions in the subject company. With regard to information on
associates, please refer to the “Shareholdings” section in the Annual Report at: https:/www.db.com/ir/en/annual-
reports.htm.

Japan: Approved and/or distributed by Deutsche Securities Inc.(DSI). Registration number - Registered as a financial
instruments dealer by the Head of the Kanto Local Finance Bureau (Kinsho) No. 117. Member of associations: JSDA, Type ||
Financial Instruments Firms Association and The Financial Futures Association of Japan. Commissions and risks involved in
stock transactions - for stock transactions, we charge stock commissions and consumption tax by multiplying the transaction
amount by the commission rate agreed with each customer. Stock transactions can lead to losses as a result of share price
fluctuations and other factors. Transactions in foreign stocks can lead to additional losses stemming from foreign exchange
fluctuations. We may also charge commissions and fees for certain categories of investment advice, products and services.
Recommended investment strategies, products and services carry the risk of losses to principal and other losses as a result
of changesin marketand/oreconomic trends, and/or fluctuations in market value. Before deciding on the purchase of financial
products and/or services, customers should carefully read the relevant disclosures, prospectuses and other documentation.
'Moody's', 'Standard Poor's', and 'Fitch' mentioned in this report are not registered credit rating agencies in Japan unless
Japan or 'Nippon' is specifically designated in the name of the entity. Reports on Japanese listed companies not written by
analysts of DSI are written by Deutsche Bank Group's analysts with the coverage companies specified by DSI. Some of the
foreign securities stated on this report are not disclosed according to the Financial Instruments and Exchange Law of Japan.
Target prices set by Deutsche Bank's equity analysts are based on a 12-month forecast period.

Korea: Distributed by Deutsche Securities Korea Co.

South Africa: Deutsche Bank AG Johannesburg isincorporated in the Federal Republic of Germany (Branch Register Number
in South Africa: 1998/003298/10).

Singapore: This report is issued by Deutsche Bank AG, Singapore Branch (One Raffles Quay #18-00 South Tower Singapore
048583, 65 6423 8001), which may be contacted in respect of any matters arising from, or in connection with, this report.
Where thisreportisissued or promulgated by Deutsche Bankin Singapore to a person whois not an accredited investor, expert
investor or institutional investor (as defined in the applicable Singapore laws and regulations), they accept legal responsibility
to such person for its contents.

Taiwan: Information on securities/investments that trade in Taiwan is for your reference only. Readers should independently
evaluate investment risks and are solely responsible for their investment decisions. Deutsche Bank research may not be
distributed to the Taiwan public media or quoted or used by the Taiwan public media without written consent. Information on
securities/instruments that do not trade in Taiwan is for informational purposes only and is not to be construed as a
recommendation to trade in such securities/instruments. Deutsche Securities Asia Limited, Taipei Branch may not execute
transactions for clients in these securities/instruments.

Qatar: Deutsche Bank AG in the Qatar Financial Centre (registered no. 00032) is regulated by the Qatar Financial Centre
Regulatory Authority. Deutsche Bank AG - QFC Branch may undertake only the financial services activities that fall within the
scope of its existing QFCRA license. Its principal place of business in the QFC: Qatar Financial Centre, Tower, \West Bay, Level
5, PO Box 14928, Doha, Qatar. This information has been distributed by Deutsche Bank AG. Related financial products or
services are only available only to Business Customers, as defined by the Qatar Financial Centre Regulatory Authority.

Russia: The information, interpretation and opinions submitted herein are not in the context of, and do not constitute, any
appraisal or evaluation activity requiring a license in the Russian Federation.

Kingdom of Saudi Arabia: Deutsche Securities Saudi Arabia LLC Company (registered no. 07073-37) is regulated by the
Capital Market Authority. Deutsche Securities Saudi Arabia may undertake only the financial services activities that fall within
the scope of its existing CMA license. Its principal place of business in Saudi Arabia: King Fahad Road, Al Olaya District, P.O.
Box 301809, Faisaliah Tower - 17th Floor, 11372 Riyadh, Saudi Arabia.

United Arab Emirates: Deutsche Bank AG in the Dubai International Financial Centre (registered no. 00045) is regulated by
the Dubai Financial Services Authority. Deutsche Bank AG - DIFC Branch may only undertake the financial services activities
that fall within the scope of its existing DFSA license. Principal place of business in the DIFC: Dubai International Financial
Centre, The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. This information has been distributed by Deutsche Bank
AG. Related financial products or services are available only to Professional Clients, as defined by the Dubai Financial Services
Authority.

Australia and New Zealand: This research is intended only for 'wholesale clients' within the meaning of the Australian
Corporations Actand New Zealand Financial Advisors Act, respectively. Please refer to Australia-specific research disclosures
and related information at https://australia.db.com/australia/content/research-information.html \Where research refers to any
particular financial product recipients of the research should consider any product disclosure statement, prospectus or other
applicable disclosure document before making any decision about whether to acquire the product. In preparing this report,
the primary analyst or an individual who assisted in the preparation of this report has likely been in contact with the company
thatisthe subject of this research for confirmation/clarification of data, facts, statements, permissionto use company-sourced
material in the report, and/or site-visit attendance. Without prior approval from Research Management, analysts may not
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accept from current or potential Banking clients the costs of travel, accommodations, or other expenses incurred by analysts
attending site visits, conferences, social events, and the like. Similarly, without prior approval from Research Managementand
Anti-Bribery and Corruption (“ABC"”) team, analysts may not accept perks or other items of value for their personal use from
issuers they cover.

Additional information relative to securities, other financial products or issuers discussed in this report is available upon
request. This report may not be reproduced, distributed or published without Deutsche Bank's prior written consent.

Backtested, hypothetical or simulated performance results have inherent limitations. Unlike an actual performance record
based ontrading actual client portfolios, simulated results are achieved by means of the retroactive application of a backtested
model itself designed with the benefit of hindsight. Taking into account historical events the backtesting of performance also
differs from actual account performance because an actual investment strategy may be adjusted any time, for any reason,
including a response to material, economic or market factors. The backtested performance includes hypothetical results that
do not reflect the reinvestment of dividends and other earnings or the deduction of advisory fees, brokerage or other
commissions, and any other expenses thata client would have paid oractually paid. No representation is made that any trading
strategy or account will or is likely to achieve profits or losses similar to those shown. Alternative modeling techniques or
assumptions might produce significantly different results and prove to be more appropriate. Past hypothetical backtest results
are neither an indicator nor guarantee of future returns. Actual results will vary, perhaps materially, from the analysis.
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