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The leading threat actions
(percentage of breaches)

Social

Despite the ransomware
epidemic, we saw an overall
fall in malware.

Misuse

Environmental

2013 2014 2015 2016
Source: Verizon
5
H k Th t . t Bankof America 2
ac reat environmen Merrill Lynch
Known-Known Known-Unknown
Static Dynamic Behavioral High-Level Unsupervised
Signatures Signatures Signatures Patterns Anomalies
Houdini RAT teleqwtry pattesn Two Bustrative found Gooerc charactristics of Expected va. unexpinoed
instances. suspicions tafic 200 usepicted
server?, 30sboSbw.ry regex: .*i{a-z)-{readylri- hop:licrazyertoesulb! l
noylgnfoh) OPUBGS 1BAEIDBIAZFIDAAG A h
CDSER MM e
hopd[50.63,147.69:8080 =
Mireq/ID111E6821F373015 @
CH46CAS -
Manual definition, possibly Appilicable through supervised  Task for semi-supervised Unsupervised machine
ng g machine learning Coes sgficandy detant 1 3
hing of predefined rdes {for Matching of machioo -lsaned Vory haghy-leved putteens, Toncwn nOMmal edanior, wdrerd the.
mple, regen) Fules o recognition of machiee- machire-leamed to datingush modef of known behavior is
Diofiions Pumen-resdibis loamead bedaninl paters o generic behavior machine: lesenod
transformed toature space Distance measeres can be
highty abstract
v pr
Recall kimited fo predef similarity nmoa
patsern; finds vanat Idewd for finding previously unseen  Migh racall, good chancs 10 Sind Bast chance 15 find trom 2wo0-days.
Covored by the patter vadationziaublambes of known YUR 2060~ g3, At he £ost of highoat digk of fakeo slmms
Infe<tcns moce folse alarms
Good Good Good Explainabitity ificult
more complex Findings moy be dfcult to Flocogs may be St to
attribute 10 kriown ections ribicte 10 known lectens
Dows not scale woll Scabes somowhat well Scadot wel Scabos well
Requires L L i Laatnd uso o
M s 10 oncrypeed data  Agpicably fo encrypted Gt Appicati . phed v Agpicadie 1 encrypred dwa
w ™ WAIOUE decryiorion WIROGE desyoion MU GeCryReon
ity 4 Better Recall, Scalability, Agplicabilty 10 Encrypt ity to Detect Zero-Days
6

Please nose: scaing statements refer 10 human tne requited 10 MANGN GeSeCtion system
Piease noto: the diagram regresents 3 simpified Sustration of machine learning capabilties in security

Source: Cisco




9/18/18

Hack / Threat environment

Bankof America 2
Merrill Lynch

180,000

160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

Total Information Security Spending ($, Mn)

Overlay Economic Reality
5% of revenue on IT
5% of IT budget on security

People versus equipment

2016 YR 2017 YR 2018 YR 2019 YR 2020 YR 2021 YR

2022 YR

Source: Gartner, Barracuda Networks

Hack / Threat environment

Bankof America 25
Merrill Lynch

$1.60
$1.50
$1.40
$1.30
$1.20
$1.10
$1.00

$0.90
$0.80

$0.70
$0.60

11/2015
3/1/2015
5/1/12015
71112015
9/1/2015
11/1/2015 4
111/2016 -
3/1/2016
5/1/12016
71112016
9/1/2016
11/1/2016

——HACK

11/2017 -
3/1/2017
5/1/12017
71112017
9/1/2017
11/1/2017
1/1/2018 -
3/1/2018
51/2018
7/1/12018
9/1/2018 -

SP500

Source: Bloomberg, BofA Merrill Lynch Global Research




9/18/18

Attack vectors and cyber complexity

Bankof America 2
Merrill Lynch

$3.00 -

$2.50

$2.00 4

$1.50

$1.00 -»

$0.50 T T — T T T/ 1T/ T’/ """ T/ ""T “"T1"T “"T"T "’ "’ "“"T "1 “"T “"T “"T “"T1T 7T
LLRLLLR2eeO0eo0EEEEEEERRER
SSSSS8SES8S8S8S8S8S8S8S8S88S8S888¢88
S55:5-:-55:-5-:-55:5=:5b585
—HACK SPX ==—PANW =——FTNT =———CHKP PFPT =—SYMC

Source: Bloomberg, BofA Merrill Lynch Global Research

Attack vectors and cyber complexity

Bankof America 2
Merrill Lynch

10

DEVICES

NETWORK

Source: Fortinet




9/18/18

Bankof America 2

Attack vectors and cyber complexity Merrill Lynch

Email Fraud Attack Trends by Industry ) =
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reported lost cost of a data
revenue as a result breach*
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Meanwhile, there’s a worldwide shortage of security
professionals, which is estimated to reach 1.8 million by 2022.°
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Enterprise Security
Size: $107.8bn (2018)

Identity Governance
& Administration
Size: $2,781

Access Management
Software
Size: $1,513

Endpoint Protection
Platform Software
Size: $5,626

VPN, Firewall
Equipment
Size: $12,112

Secure E-mail
Gateway
Size: $1,630

IPS/IDS
Size: $1,105

Secure Web
Gateway
Size: $2,975

SIEM
Size: $2,917

Data Loss Prevention
Size: $1,879

Consulting
Size: $20,951

Hardware Support
Size: $1,571

Implementation
Size: $17,195

IT Outsourcing:
Size: $19,204

Source: Gartner
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Privileged Account Management 9% 119
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3) Endpoint / loT
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4) Services / Automation

Source: Cisco
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® Security is a consistent growth industry

® (Cloud is a massively disruptive force

® Focus shifts from network to data / users

® Problems: people, vendors, and rate of change

® Solutions: outsourcing, partners, and re-architecture
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FUNDAMBNTAL EQUITY OPINION KEY: Opinionsindude a Volatility Risk Rating, an Investment Rating and an Income Rating. VALATILITYR'SKRATINGS indicators of potential price fluctuation, are:
A- Low, B- Medium and C- High. INVESTMENT RATINGSreflect the analyst’s assessment of a stodk’s: (i) absolute total return potential and (i) attractiveness for investment relative to other stocks within
its Qverage Quster (defined below). There are three investment ratings: 1 - Buy stocks are expected to have atotal return of at least 10% and are the most attractive stocksin the coverage duster;
2 - Neutral stocks are expected to remain flat or increase in value and are less attractive than Buy rated stocks and 3 - Underperform stocks are the least attractive stocksin a coverage duster. Analysts
assign investment ratings considering, among other things, the 0-12 month total return expectation for astock and the firm's guidelines for ratings dispersions (shown in the table below). The current
price objective for a stock should be referenced to better understand the total return expectation at any given time. The price objective reflects the analyst’s view of the potential price appredation
(depredation).

rating Total return exp ion (within 12-month period of date of initial rating) Ratings dispersi idelines for ge cluster*
Buy 210% <70%
Neutral 20% <30%
Underperform N/A 220%

24
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* Retings dispersions may vary from time to time where Bof AMerrill Lynch Research believesiit better reflects the investment prospects of stocksin aGoverage Guster.

INGOMERATINGS indicators of potential cash dividends, are: 7 - same/higher (dividend considered to be secure), 8 - same/lower (dividend not considered to be secure) and 9 - pays no cash dividend. Qverage
Qusteris comprised of stocks covered by asingle andyst or two or more andlysts sharing acommon industry, sector, region or other dassification(s). Astock's coverage duster isinduded in the most recent BofA
Merrill Lynch report referending the stock.
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BofA Merrill Lynch Research Personnel (including the analyst(s) responsible for this report) receive compensation based upon, among other factors, the overall profitability of Bank
of America Corporation, including profits derived from investment banking. The analyst(s) responsible for this report may also receive compensation based upon, among other
factors, the overall profitability of the Bank’s sales and trading businesses relating to the class of securities or financial instruments for which such analyst is responsible.
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Prices are indicative and for information purposes only. Except as otherwise stated in the report, for the purpose of any recommendation in relation to: (i) an equity security, the
price referenced is the publicly traded price of the security as of close of business on the day prior to the date of the report or, if the report is published during intraday trading,
the price referenced is indicative of the traded price as of the date and time of the report; or (ii) a debt security (including equity preferred and CDS), prices are indicative as of the
date and time of the report and are from various sources including Bank of America Merrill Lynch trading desks.

Officers of MLPF&S or one or more of its affiliates (other than research analysts) may have a financial interest in securities of the issuer(s) or in related investments.
BofA Merrill Lynch Global Research policies relating to conflicts of interest are described at https://go.bofa.com/coi.

"BofA Merrill Lynch" includes Merrill Lynch, Pierce, Fenner & Smith Incorporated ("MLPF&S") and its affiliates. Investors should contact their BofA Merrill Lynch
representative or Merrill Lynch Global Wealth Management financial advisor if they have questions concerning this report.

"BofA Merrill Lynch" and "Merrill Lynch" are each global brands for BofA Merrill Lynch Global Research.
Information relating to Non-US affiliates of BofA Merrill Lynch and Distribution of Affiliate Research Reports:

MLPF&S distributes, or may in the future distribute, information of the following non-US affiliates in the US (short name: legal name, regulator): Merrill Lynch (South Africa):
Merrill Lynch South Africa (Pty) Ltd., regulated by The Financial Service Board; MLI (UK): Merrill Lynch International, regulated by the Financial Conduct Authority (FCA) and the
Prudential Regulation Authority (PRA); Merrill Lynch (Australia): Merrill Lynch Equities (Australia) Limited, regulated by the Australian Securities and Investments Commission;
Merrill Lynch (Hong Kong): Merrill Lynch (Asia Pacific) Limited, regulated by the Hong Kong Securities and Futures Commission (HKSFC); Merrill Lynch (Singapore): Merrill Lynch
(Singapore) Pte Ltd, regulated by the Monetary Authority of Singapore (MAS); Merrill Lynch (Canada): Merrill Lynch Canada Inc, regulated by the Investment Industry Regulatory
Organization of Canada; Merrill Lynch (Mexico): Merrill Lynch Mexico, SA de CV, Casa de Bolsa, regulated by the Comisién Nacional Bancaria y de Valores; Merrill Lynch
(Argentina): Merrill Lynch Argentina SA, regulated by Comisién Nacional de Valores; Merrill Lynch (Japan): Merrill Lynch Japan Securities Co., Ltd., regulated by the Financial
Services Agency; Merrill Lynch (Seoul): Merrill Lynch International, LLC Seoul Branch, regulated by the Financial Supervisory Service; Merrill Lynch (Taiwan): Merrill Lynch Securities
(Taiwan) Ltd., regulated by the Securities and Futures Bureau; DSP Merrill Lynch (India): DSP Merrill Lynch Limited, regulated by the Securities and Exchange Board of India; Merrill
Lynch (Indonesia): PT Merrill Lynch Sekuritas Indonesia, regulated by Otoritas Jasa Keuangan (0JK); Merrill Lynch (Israel): Merrill Lynch Israel Limited, regulated by Israel Securities
Authority; Merrill Lynch (Russia): 000 Merrill Lynch Securities, Moscow, regulated by the Central Bank of the Russian Federation; Merrill Lynch (DIFC): Merrill Lynch International
(DIFC Branch), regulated by the Dubai Financial Services Authority (DFSA); Merrill Lynch (Spain): Merrill Lynch Capital Markets Espana, S.A.S.V., regulated by Comisién Nacional del
Mercado De Valores; Merrill Lynch (Brazil): Bank of America Merrill Lynch Banco Multiplo S.A., regulated by Comissdo de Valores Mobiliarios; Merrill Lynch KSA Company, Merrill
Lynch Kingdom of Saudi Arabia Company, regulated by the Capital Market Authority.
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This information: has been approved for publication and is distributed in the United Kingdom (UK) to professional clients and eligible counterparties (as each is defined in the rules
of the FCA and the PRA) by MLI (UK) and Bank of America Merrill Lynch International Limited, which are authorized by the PRA and regulated by the FCA and the PRA, and is
distributed in the UK to retail clients (as defined in the rules of the FCA and the PRA) by Merrill Lynch International Bank Limited, London Branch, which is authorized by the Central
Bank of Ireland and subject to limited regulation by the FCA and PRA - details about the extent of our regulation by the FCA and PRA are available from us on request; has been
considered and distributed in Japan by Merrill Lynch (Japan), a registered securities dealer under the Financial Instruments and Exchange Act in Japan, or its permitted affiliates; is
issued and distributed in Hong Kong by Merrill Lynch (Hong Kong) which is regulated by HKSFC is issued and distributed in Taiwan by Merrill Lynch (Taiwan); is issued and
distributed in India by DSP Merrill Lynch (India); and is issued and distributed in Singapore to institutional investors and/or accredited investors (each as defined under the
Financial Advisers Regulations) by Merrill Lynch International Bank Limited (Merchant Bank) (MLIBLMB) and Merrill Lynch (Singapore) (Company Registration Nos F 06872E and
198602883D respectively). MLIBLMB and Merrill Lynch (Singapore) are regulated by MAS. Bank of America N.A., Australian Branch (ARBN 064 874 531), AFS License 412901 (BANA
Australia) and Merrill Lynch Equities (Australia) Limited (ABN 65 006 276 795), AFS License 235132 (MLEA) distribute this information in Australia only to 'Wholesale' clients as
defined by 5.761G of the Corporations Act 2001. With the exception of BANA Australia, neither MLEA nor any of its affiliates involved in preparing this information is an Authorised
Deposit-Taking Institution under the Banking Act 1959 nor regulated by the Australian Prudential Regulation Authority. No approval is required for publication or distribution of
this information in Brazil and its local distribution is by Merrill Lynch (Brazil) in accordance with applicable regulations. Merrill Lynch (DIFC) is authorized and regulated by the
DFSA. Information prepared and issued by Merrill Lynch (DIFC) is done so in accordance with the requirements of the DFSA conduct of business rules. Bank of America Merrill
Lynch International Limited, Frankfurt Branch (BAMLI Frankfurt) distributes this information in Germany and is regulated by BaFin.

This information has been prepared and issued by MLPF&S and/or one or more of its non-US affiliates. The author(s) of this information may not be licensed to carry on regulated
activities in your jurisdiction and, if not licensed, do not hold themselves out as being able to do so. MLPF&S is the distributor of this information in the US and accepts full
responsibility for information distributed to MLPF&S clients in the US by its non-US affiliates. Any US person receiving this information and wishing to effect any transaction in any
security discussed herein should do so through MLPF&S and not such foreign affiliates. Hong Kong recipients of this information should contact Merrill Lynch (Asia Pacific) Limited
in respect of any matters relating to dealing in securities or provision of specific advice on securities or any other matters arising from, or in connection with, this information.
Singapore recipients of this information should contact Merrill Lynch International Bank Limited (Merchant Bank) and/or Merrill Lynch (Singapore) Pte Ltd in respect of any matters
arising from, or in connection with, this information.

General Investment Related Disclosures:
Taiwan Readers: Neither the information nor any opinion expressed herein constitutes an offer or a solicitation of an offer to transact in any securities or other financial

instrument. No part of this report may be used or reproduced or quoted in any manner whatsoever in Taiwan by the press or any other person without the express written
consent of BofA Merrill Lynch.
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This document provides general information only, and has been prepared for, and is intended for general distribution to, BofA Merrill Lynch clients. Neither the information nor
any opinion expressed constitutes an offer or an invitation to make an offer, to buy or sell any securities or other financial instrument or any derivative related to such securities or
instruments (e.g., options, futures, warrants, and contracts for differences). This document is not intended to provide personal investment advice and it does not take into account
the specific investment objectives, financial situation and the particular needs of, and is not directed to, any specific person(s). This document and its content do not constitute,
and should not be considered to constitute, investment advice for purposes of ERISA, the US tax code, the Investment Advisers Act or otherwise. Investors should seek financial
advice regarding the appropriateness of investing in financial instruments and implementing investment strategies discussed or recommended in this document and should
understand that statements regarding future prospects may not be realized. Any decision to purchase or subscribe for securities in any offering must be based solely on existing
public information on such security or the information in the prospectus or other offering document issued in connection with such offering, and not on this document.

Securities and other financial instruments referred to herein, or recommended, offered or sold by BofA Merrill Lynch, are not insured by the Federal Deposit Insurance Corporation
and are not deposits or other obligations of any insured depository institution (including, Bank of America, N.A.). Investments in general and, derivatives, in particular, involve
numerous risks, including, among others, market risk, counterparty default risk and liquidity risk. No security, financial instrument or derivative is suitable for all investors. In some
cases, securities and other financial instruments may be difficult to value or sell and reliable information about the value or risks related to the security or financial instrument may
be difficult to obtain. Investors should note that income from such securities and other financial instruments, if any, may fluctuate and that price or value of such securities and
instruments may rise or fall and, in some cases, investors may lose their entire principal investment. Past performance is not necessarily a guide to future performance. Levels and
basis for taxation may change.

This report may contain a short-term trading idea or recommendation, which highlights a specific near-term catalyst or event impacting the issuer or the market that is anticipated
to have a short-term price impact on the equity securities of the issuer. Short-term trading ideas and recommendations are different from and do not affect a stock's fundamental
equity rating, which reflects both a longer term total return expectation and attractiveness for investment relative to other stocks within its Coverage Cluster. Short-term trading
ideas and recommendations may be more or less positive than a stock's fundamental equity rating.

BofA Merrill Lynch is aware that the implementation of the ideas expressed in this report may depend upon an investor's ability to "short" securities or other financial instruments
and that such action may be limited by regulations prohibiting or restricting "shortselling" in many jurisdictions. Investors are urged to seek advice regarding the applicability of
such regulations prior to executing any short idea contained in this report.

29

Bankof America 2

Other Important Disclosures Merrill Lynch

Foreign currency rates of exchange may adversely affect the value, price or income of any security or financial instrument mentioned in this report. Investors in such securities and
instruments, including ADRs, effectively assume currency risk.

UK Readers: The protections provided by the U.K. regulatory regime, including the Financial Services Scheme, do not apply in general to business coordinated by BofA Merrill Lynch
entities located outside of the United Kingdom. BofA Merrill Lynch Global Research policies relating to conflicts of interest are described at https://go.bofa.com/coi.

MLPF&S or one of its affiliates is a regular issuer of traded financial instruments linked to securities that may have been recommended in this report. MLPF&S or one of its affiliates
may, at any time, hold a trading position (long or short) in the securities and financial instruments discussed in this report.

BofA Merrill Lynch, through business units other than BofA Merrill Lynch Global Research, may have issued and may in the future issue trading ideas or recommendations that are
inconsistent with, and reach different conclusions from, the information presented herein. Such ideas or recommendations reflect the different time frames, assumptions, views
and analytical methods of the persons who prepared them, and BofA Merrill Lynch is under no obligation to ensure that such other trading ideas or recommendations are brought
to the attention of any recipient of this information.
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In the event that the recipient received this information pursuant to a contract between the recipient and MLPF&S for the provision of research services for a separate fee, and in
connection therewith MLPF&S may be deemed to be acting as an investment adviser, such status relates, if at all, solely to the person with whom MLPF&S has contracted directly
and does not extend beyond the delivery of this report (unless otherwise agreed specifically in writing by MLPF&S). If such recipient uses the services of MLPF&S in connection
with the sale or purchase of a security referred to herein, MLPF&S may act as principal for its own account or as agent for another person. MLPF&S is and continues to act solely as
a broker-dealer in connection with the execution of any transactions, including transactions in any securities referred to herein.

Copyright and General Information regarding Research Reports:

Copyright 2018 Bank of America Corporation. All rights reserved. iQprofile®, iQmethod* are service marks of Bank of America Corporation. iQdatabase® is a registered service
mark of Bank of America Corporation. This information is prepared for the use of BofA Merrill Lynch clients and may not be redistributed, retransmitted or disclosed, in whole or in
part, or in any form or manner, without the express written consent of BofA Merrill Lynch. BofA Merrill Lynch Global Research information is distributed simultaneously to internal
and client websites and other portals by BofA Merrill Lynch and is not publicly-available material. Any unauthorized use or disclosure is prohibited. Receipt and review of this
information constitutes your agreement not to redistribute, retransmit, or disclose to others the contents, opinions, conclusion, or information contained herein (including any
investment recommendations, estimates or price targets) without first obtaining express permission from an authorized officer of BofA Merrill Lynch.

Materials prepared by BofA Merrill Lynch Global Research personnel are based on public information. Facts and views presented in this material have not been reviewed by, and
may not reflect information known to, professionals in other business areas of BofA Merrill Lynch, including investment banking personnel. BofA Merrill Lynch has established
information barriers between BofA Merrill Lynch Global Research and certain business groups. As a result, BofA Merrill Lynch does not disclose certain client relationships with, or
compensation received from, such issuers. To the extent this material discusses any legal proceeding or issues, it has not been prepared as nor is it intended to express any legal
conclusion, opinion or advice. Investors should consult their own legal advisers as to issues of law relating to the subject matter of this material. BofA Merrill Lynch Global Research
personnel’s knowledge of legal proceedings in which any BofA Merrill Lynch entity and/or its directors, officers and employees may be plaintiffs, defendants, co-defendants or co-
plaintiffs with or involving issuers mentioned in this material is based on public information. Facts and views presented in this material that relate to any such proceedings have

not been reviewed by, discussed with, and may not reflect information known to, professionals in other business areas of BofA Merrill Lynch in connection with the legal
proceedings or matters relevant to such proceedings.
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This information has been prepared independently of any issuer of securities mentioned herein and not in connection with any proposed offering of securities or as agent of any
issuer of any securities. None of MLPF&S, any of its affiliates or their research analysts has any authority whatsoever to make any representation or warranty on behalf of the
issuer(s). BofA Merrill Lynch Global Research policy prohibits research personnel from disclosing a recommendation, investment rating, or investment thesis for review by an
issuer prior to the publication of a research report containing such rating, recommendation or investment thesis.

Any information relating to the tax status of financial instruments discussed herein is not intended to provide tax advice or to be used by anyone to provide tax advice. Investors
are urged to seek tax advice based on their particular circumstances from an independent tax professional.

The information herein (other than disclosure information relating to BofA Merrill Lynch and its affiliates) was obtained from various sources and we do not guarantee its accuracy.
This information may contain links to third-party websites. BofA Merrill Lynch is not responsible for the content of any third-party website or any linked content contained in a
third-party website. Content contained on such third-party websites is not part of this information and is not incorporated by reference. The inclusion of a link does not imply any
endorsement by or any affiliation with BofA Merrill Lynch. Access to any third-party website is at your own risk, and you should always review the terms and privacy policies at
third-party websites before submitting any personal information to them. BofA Merrill Lynch is not responsible for such terms and privacy policies and expressly disclaims any
liability for them.

All opinions, projections and estimates constitute the judgment of the author as of the date of publication and are subject to change without notice. Prices also are subject to
change without notice. BofA Merrill Lynch is under no obligation to update this information and BofA Merrill Lynch’s ability to publish information on the subject issuer(s) in the
future is subject to applicable quiet periods. You should therefore assume that BofA Merrill Lynch will not update any fact, circumstance or opinion contained herein.

Certain outstanding reports may contain discussions and/or investment opinions relating to securities, financial instruments and/or issuers that are no longer current. Always
refer to the most recent research report relating to an issuer prior to making an investment decision.

In some cases, an issuer may be classified as Restricted or may be Under Review or Extended Review. In each case, investors should consider any investment opinion relating to
such issuer (or its security and/or financial instruments) to be suspended or withdrawn and should not rely on the analyses and investment opinion(s) pertaining to such issuer (or
its securities and/or financial instruments) nor should the analyses or opinion(s) be considered a solicitation of any kind. Sales persons and financial advisors affiliated with

MLPF&S or any of its affiliates may not solicit purchases of securities or financial instruments that are Restricted or Under Review and may only solicit securities under Extended
Review in accordance with firm policies.

Neither BofA Merrill Lynch nor any officer or employee of BofA Merrill Lynch accepts any liability whatsoever for any direct, indirect or consequential damages or losses arising
from any use of this information.
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