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Key Statistics
Shares O/S (MM): 554.6
Dividend: 0.00

Market Cap (MM): 3,694
Yield: 0.0%
Avg. Daily Volume: 5,490,450

RBC Estimates
FY Feb 2019A 2020E 2021E 2022E
Revenue 916.3 1,112.7 1,201.4 1,303.4
EPS, Ops Diluted 0.23 0.08 0.15 0.21
P/E 29.0x NM 44.4x 31.7x

Revenue Q1 Q2 Q3 Q4
2019 217.0A 214.0A 228.3A 257.0A
2020 267.0A 261.0A 280.0A 304.7E
2021 286.2E 284.2E 303.5E 327.6E
EPS, Ops Diluted
2019 0.03A 0.04A 0.05A 0.11A
2020 0.01A 0.00A 0.03A 0.04E
2021 0.03E 0.03E 0.04E 0.05E
All values in USD unless otherwise noted.
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BlackBerry Limited
Highlights from meetings at CES
Our view: We met with BlackBerry and others in the auto software
ecosystem at CES this week. BlackBerry appears to have momentum in
several auto segments and is addressing emerging opportunities, which
help offset near-term headwinds in infotainment. However, BTS/QNX is
just one business and stronger growth is needed in several businesses to
justify an upwards valuation multiple re-rating. Maintain Sector Perform.

Key points:
• BlackBerry appears to continue to lead full digital instrument clusters.

BlackBerry appears to have an early leading position in full digital
instrument clusters, as a result of its safety certified OS and investments
in user experience. QNX also appears to have traction in other sub-
systems in vehicles like telematics, domain controllers and hypervisors.
The momentum in full digital instrument clusters reflects BlackBerry’s
design wins secured over the last several years, which provides visibility
to QNX’s near-term growth.

• Android and Linux gaining share in infotainment. AGL counts 11
auto OEMs as members; Subaru is launching AGL-based infotainment,
joining Toyota and Mazda with AGL-based infotainment in production
vehicles. Additionally, a number of automakers are utilizing Android
for their infotainment systems. These alternatives are a headwind to
BlackBerry’s revenue from infotainment; BlackBerry has been able to
offset this headwind as automakers have deployed instrument clusters,
hypervisors and other sub-systems using QNX.

• Automotive cybersecurity is an emerging opportunity. BlackBerry is
looking to leverage Cylance’s AI/ML-based products in automotive, such
as Cylance Optics and Cylance Persona. BlackBerry’s other assets such
as Certicom (encryption) may also be relevant in automotive. While ISO
21434 may be a catalyst for increased cybersecurity within vehicles,
material revenue to BlackBerry from cybersecurity may take several
years to ramp, in our view.

• A fragmented, competitive ecosystem. Auto OEMs appear to be
willing to support multiple software vendors. As a result, the software
ecosystem is fragmented and competitive. For example, while there
are multiple QNX modules deployed in the Land Rover Defender,
another vendor provides the OTA service. Longer-term, there remains
considerable debate among industry participants regarding which
platforms would become industry standards, if any.

• Stronger growth is needed to justify valuation multiple expansion.
BTS/QNX is one of BlackBerry’s most attractive assets, though only
accounts for ~21% of TTM revenue. We believe that stronger growth at
BTS/QNX and other units is needed to justify material valuation multiple
expansion in the stock. BlackBerry is trading at 2.8x FTM EV/S, below
enterprise security software peers at 4.0x.

• Maintain Sector Perform, $7.50 target. Our $7.50 target equates to 2.8x
CY21e EV/S. In our sum of the parts, we value ESS at 1.8x CY21e EV/S, BTS
at 4.0x, Licensing at 2.0x, and Cylance at 3.5x, plus $598MM net cash.

Disseminated: Jan 9, 2020 11:42ET; Produced: Jan 9, 2020 11:42ET Priced as of prior trading day's market close, EST (unless otherwise noted).
For Required Non-U.S. Analyst and Conflicts Disclosures, see page 7.
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Price target/base case
Our $7.50 price target equates to 2.8x CY21e EV/S. In our sum
of the parts, we value ESS at 1.8x CY21e EV/S, BTS (QNX/Radar)
at 4.0x, Licensing at 2.0x, and Cylance at 3.5x CY21e EV/S, plus
$598MM net cash.

Upside scenario
For our upside scenario of $10.00, we assume faster
organic growth of BlackBerry's software business (including
enterprise, QNX, IoT, and Licensing). In this more optimistic
scenario, we assume 8% software & services revenue
(excluding Cylance) growth FY21e. Our $10.00 scenario values
BlackBerry’s software business at 3.8x on $1.30B CY21e
software revenue.

Downside scenario
For our downside scenario of $4.00, we assume a slower rate
of growth of Enterprise Software. In this more pessimistic
scenario, we assume 4% software & services revenue
(excluding Cylance) growth FY21e. Our $4.00 scenario values
BlackBerry’s software business at 1.5x on $1.16B CY21e
software revenue.

Investment summary
BlackBerry has successfully transitioned its business away
from handsets to enterprise software. Our Sector Perform
thesis reflects our view that stronger growth is required to
drive material upside for the shares.

• BlackBerry remains a “show me” story. The investor debate
on BlackBerry stems from the company’s future opportunity
compared to its current momentum. Licensing and BTS
appears the healthiest, given design win momentum which
may drive stronger growth. For other opportunities like
ESS and Radar, limited near-term growth reduces long-term
visibility. Cylance is early, and Cylance’s lower growth vs.
some competitors creates uncertainty.

• Discounted valuation, catalysts needed. BlackBerry is
trading at a discounted valuation (2.8x FTM EV/S), below
enterprise security peers at 4.0x and at the low end
of its 3-year historical range (2.3-6.3x). While valuation
is discounted, catalysts are needed to drive an upwards
valuation re-rating. Stabilization of ESS revenue, stronger
organic growth at Cylance and BTS, and new high-profile
customer wins, if realized, are possible catalysts for higher
valuation multiples.

• Cylance expected to amplify short-term volatility. The
$1.4B Cylance acquisition reduces BlackBerry’s net cash
from $3.37/share in Q3/FY19 to $0.70/share Q3/FY20, or
40% of BlackBerry’s share price to 11%. The reduction in
BlackBerry’s net cash is likely to amplify share price volatility
around quarterly results and changes in investor sentiment
regarding future growth.

• Visibility to future growth in emerging segments is not
clear. BlackBerry has secured a number of design wins
in the automotive segment. While positive, we believe
the future revenue from these design wins is difficult to
predict considering that penetration is unknown and pricing
pressure has reduced ASPs in the automotive segment.
BlackBerry Radar appears compelling but early-stage,
particularly relative to competitors that have established
distribution channels and sales to end customers.
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Highlights from meetings at CES 
We met with BlackBerry and others in the auto software ecosystem at CES this week. 
BlackBerry appears to have momentum in several auto segments and is addressing emerging 
opportunities, which help offset near-term headwinds in infotainment. However, BTS/QNX is 
just one business and stronger growth is needed in several businesses to justify an upwards 
valuation multiple re-rating. Maintain Sector Perform. 

BlackBerry appears to continue to lead full digital instrument clusters. BlackBerry appears 
to have an early leading position in full digital instrument clusters, as a result of its safety 
certified OS and investments in user experience. QNX also appears to have traction in other 
sub-systems in vehicles like telematics, domain controllers and hypervisors. The momentum 
in full digital instrument clusters reflects BlackBerry’s design wins secured over the last 
several years, which provides visibility to QNX’s near-term growth. 

Android and Linux gaining share in infotainment. AGL (Automotive Grade Linux) counts 11 
automotive OEMs as members; Subaru is launching AGL-based infotainment, joining Toyota 
and Mazda with AGL-based infotainment in production vehicles. Additionally, a number of 
automakers are utilizing Android for their infotainment systems. These alternatives are a 
headwind to BlackBerry’s revenue from infotainment; BlackBerry has been able to offset this 
headwind as automakers have deployed instrument clusters, hypervisors and other sub-
systems using QNX. 

Automotive cybersecurity is an emerging opportunity. BlackBerry is looking to leverage 
Cylance’s AI/ML-based products in automotive, such as Cylance Optics for EDR and predictive 
analytics along with Cylance Persona for behavioural-based security and monitoring. 
BlackBerry’s other assets such as Certicom (encryption) may also be relevant in automotive. 
While ISO 21434 may be a catalyst for increased cybersecurity within vehicles, material 
revenue to BlackBerry from cybersecurity may take several years to ramp, in our view. 

A fragmented, competitive ecosystem. Auto OEMs appear to be willing to support multiple 
software vendors. Additionally, auto OEMs are devoting significant resources to enhance 
their own in-house software development capabilities. As a result, the software ecosystem is 
fragmented and competitive. For example, while there are multiple QNX modules deployed 
in the Land Rover Defender, another vendor provides the OTA (over-the-air) service. Longer-
term, there remains considerable debate among industry participants regarding which 
platforms would become industry standards, if any. 

Maintain Sector Perform, $7.50 target 
BlackBerry remains a “show me” story. The investor debate on BlackBerry stems from the 
company’s future opportunity compared to its current momentum. Licensing and BTS 
appears the healthiest, given design win momentum which may drive stronger growth. For 
other opportunities like ESS and Radar, limited near-term growth reduces long-term visibility. 
Cylance is early, and Cylance’s lower growth vs. some competitors creates uncertainty.  

Stronger growth is needed to justify valuation multiple expansion. BTS/QNX is one of 
BlackBerry’s most attractive assets, though only accounts for ~21% of TTM revenue. We 
believe that stronger growth at BTS/QNX and other units is needed to justify material 
valuation multiple expansion in the stock. BlackBerry is trading at 2.8x FTM EV/S, below 
enterprise security software peers at 4.0x. 

Maintain $7.50 target. Our $7.50 target equates to 2.8x CY21e EV/S. In our sum of the parts, 
we value ESS at 1.8x CY21e EV/S, BTS (QNX/ Radar) at 4.0x, Licensing at 2.0x, and Cylance at 

BlackBerry Limited
Telecom & Networking Equipment

January 9, 2020 Paul Treiber, CFA (416) 842-7811; paul.treiber@rbccm.com 3



3.5x CY20e EV/S, plus $598MM net cash. For ESS, our target multiple is justified below peers 
(at 4.0x), given low visibility to long-term growth. For Cylance, we believe our target 
valuation multiple is justified below cybersecurity peers (at 6.4x) due to limited visibility to 
sustainable growth. For BTS, we assume a higher target valuation multiple than telematics 
peers (at 1.8x), given higher growth and mix of software. 

Exhibit 2: BlackBerry is trading below enterprise security software peers on an EV/S basis 

Price Market EV Price/Earnings EV/EBITDA EV/Sales Growth (FTM)

Company Ticker 08-Jan-20 Cap. (MM) (MM) FTM CY20e FTM CY20e FTM CY20e EPS EBITDA Rev.

BlackBerry Ltd BB $6.66 $3,694 $3,306 49.1x 47.2x 23.3x 22.8x 2.8x 2.8x -11% -8% 11%

Enterprise Security Software:

Cisco Systems Inc CSCO.O $47.52 $203,053 $193,515 14.7x 14.5x 10.5x 10.4x 3.8x 3.8x 19% 14% -2%

Qualcomm Inc QCOM.O $88.71 $107,162 $110,835 21.1x 17.9x 14.9x 13.3x 5.0x 4.6x 17% 46% 13%

VMware Inc VMW $151.55 $62,750 $65,632 22.1x 21.8x 16.5x 16.5x 6.0x 5.9x 73% 49% 13%

Citrix Systems Inc CTXS.O $113.76 $15,091 $15,284 20.8x 21.0x 14.4x 14.3x 5.0x 4.9x 22% 24% 2%

MobileIron Inc MOBL.O $4.86 $538 $442 N/A N/A 103.9x 56.6x 2.1x 2.0x N/A -110% 3%

Absolute Software Corp ABT.TO C$8.95 $373 $335 40.4x 42.9x 13.0x 12.9x 2.4x 2.4x -29% -25% 6%

Enterprise Security Software Average 23.8x 23.6x 28.9x 20.7x 4.0x 3.9x 20% -1% 6%

Telematics:

Trimble Inc TRMB.O $41.32 $10,417 $11,984 20.2x 19.7x 16.5x 16.2x 3.6x 3.6x 53% 15% 2%

ORBCOMM Inc ORBC.O $4.12 $328 $527 N/A N/A 7.9x 7.6x 1.9x 1.8x N/A 21% 6%

CalAmp Corp CAMP.O $9.29 $314 $420 15.1x 14.5x 9.2x 9.0x 1.1x 1.1x N/A 65% 7%

Powerfleet Inc PWFL.O $6.41 $115 $109 17.0x 13.4x 5.9x 4.9x 0.8x 0.7x N/A -786% 143%

Telematics Average 17.4x 15.8x 9.9x 9.4x 1.8x 1.8x 53% -171% 39%

Cyber Security Software:

Palo Alto Networks Inc PANW.K $238.57 $23,046 $21,630 45.6x 43.6x 26.3x 25.3x 6.0x 5.8x N/A N/A 20%

NortonLifeLock Inc NLOK.O $26.61 $17,137 $19,770 51.0x 36.2x 41.7x 33.6x 8.0x 8.0x 220% -60% -33%

Check Point Software Technologies Ltd CHKP.O $111.48 $16,806 $15,122 17.1x 17.3x 14.5x 14.4x 7.4x 7.3x 28% 14% 4%

Fortinet Inc FTNT.O $113.67 $19,870 $17,929 43.3x 41.5x 27.3x 25.8x 7.5x 7.2x 8% 77% 17%

FireEye Inc FEYE.O $17.25 $3,661 $3,662 N/A N/A 45.9x 41.6x 4.0x 3.9x N/A -171% 6%

Rapid7 Inc RPD.O $60.32 $2,957 $2,893 N/A N/A 190.8x 131.8x 7.7x 7.3x N/A -154% 24%

Sophos Group PLC SOPH.L $5.64 $2,753 $2,858 39.0x 38.0x 29.0x 29.2x 4.6x 4.5x 1029% 36% 13%

Cyber Security Software Average 39.2x 35.3x 53.6x 43.1x 6.4x 6.3x 321% -43% 7%  

Source: RBC Capital Markets; Thomson Reuters; Company Reports 
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Exhibit 3: BlackBerry – Financial Estimates 

BlackBerry Limited 2019 -

Financial Estimates Q1 Q2 Q3 Q4e Q1e Q2e Q3e Q4e Q1e Q2e Q3e Q4e 2019 2020e 2021e 2022e 2022e CAGR

Yr End Feb 28, $MM except per share figures May-19 Aug-19 Nov-19 Feb-20 May-20 Aug-20 Nov-20 Feb-21 May-21 Aug-21 Nov-21 Feb-22

Revenue:

IoT 137 134 145 154 150 149 160 169 165 164 175 184 571 571 628 688 6.4%

Licensing 72 71 77 91 72 71 77 91 72 71 77 91 286 311 311 311 2.8%

Blackberry Cylance 51 51 53 56 62 62 64 68 73 73 76 81 0 211 256 304 N/A

Other 7 5 5 3 3 2 2 0 0 0 0 0 59 20 7 0 -100.0%

Total Revenue 267 261 280 305 286 284 303 328 310 308 329 356 916 1,113 1,201 1,303 12.5%

Y/Y % 23.2% 21.8% 22.6% 18.6% 7.0% 9.1% 8.4% 7.5% 8.3% 8.5% 8.3% 8.8% -5.2% 21.4% 8.0% 8.5%

Q/Q% 4.0% -2.6% 7.5% 8.8% -6.1% -0.7% 6.8% 8.0% -5.4% -0.6% 6.6% 8.5%

Cost of Revenue 68 66 65 76 72 71 74 79 74 74 79 86 200 275 296 313

Gross Profit 199 195 215 229 215 213 229 249 236 234 250 271 716 837 906 991

Gross margin 74.6% 74.7% 76.8% 75.0% 75.0% 75.0% 75.5% 76.0% 76.0% 76.0% 76.0% 76.0% 78.2% 75.3% 75.4% 76.0%

Total operating expenses 194 193 195 209 199 200 208 220 212 212 221 235 602 791 827 880 13.5%

Adj. EBITDA 23 20 38 38 33 32 39 47 42 40 47 54 182 119 151 183 0.2%

Adj. EBITDA margin 8.8% 7.5% 13.6% 12.5% 11.6% 11.1% 13.0% 14.3% 13.4% 12.9% 14.3% 15.2% 19.8% 10.7% 12.6% 14.0%

Depreciation & amortization 35 36 35 35 35 35 35 35 35 35 35 35 77 141 140 140

Adj. EBIT 5 2 20 20 15 14 21 29 24 22 29 36 115 47 79 111 -1.2%

Adj. EBIT margin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Interest income (expense) 3 0 -1 1 1 1 1 1 1 2 2 2 17 3 5 6

Other expenses 41 45 49 48 47 47 47 47 40 40 40 40 63 183 188 160

Income (loss) before taxes -33 -43 -30 -27 -30 -32 -24 -17 -15 -17 -9 -2 77 -133 -103 -43

Taxes 2 1 2 0 0 0 0 0 0 0 0 0 -16 5 0 0

Adj.tax rate -6.1% -2.3% -6.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -20.7% -3.8% 0.0% 0.0%

GAAP Net Income -35 -44 -32 -27 -30 -32 -24 -17 -15 -17 -9 -2 93 -138 -103 -43 N/A

Net margin % -12.9% -17.1% -11.4% -8.8% -10.7% -11.3% -8.0% -5.1% -4.8% -5.4% -2.8% -0.6% 10.2% -12.4% -8.6% -3.3%

Adj. Net Income 5 1 17 21 17 15 23 30 25 23 31 38 127 45 85 117 -2.6%

Adj. net margin % 2.0% 0.2% 6.1% 7.0% 5.8% 5.2% 7.5% 9.3% 8.1% 7.6% 9.3% 10.6% 13.8% 4.1% 7.0% 9.0%

GAAP EPS ($0.06) ($0.08) ($0.06) ($0.05) ($0.05) ($0.06) ($0.04) ($0.03) ($0.03) ($0.03) ($0.02) ($0.00) $0.17 ($0.25) ($0.19) ($0.08)

Adj. EPS $0.01 $0.00 $0.03 $0.04 $0.03 $0.03 $0.04 $0.05 $0.05 $0.04 $0.05 $0.07 $0.23 $0.08 $0.15 $0.21 -3.7%

Diluted shares outstanding 551.8 552.3 554.6 555.1 555.7 556.3 556.8 557.4 557.9 558.5 559.0 559.6 540.6 553.5 556.5 558.8

Debt & Cashflow:

Net cash 361 368 388 439 461 480 532 598 596 631 703 792 428 439 598 792

Net cash per share 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Operating cash flow -64 17 39 62 35 32 65 79 11 48 85 102 100 54 211 246 N/A

Free cash flow -66 13 36 59 31 28 61 75 7 44 81 98 84 42 195 230 N/A

Free cash flow / share ($0.12) $0.02 $0.06 $0.11 $0.06 $0.05 $0.11 $0.13 $0.01 $0.08 $0.14 $0.17 $0.16 $0.08 $0.35 $0.41 N/A

Years Ended Feb 282020e 2021e 2022e

 

Source: Company Reports, RBC Capital Markets estimates  
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Valuation
Our $7.50 price target equates to 2.8x CY21e EV/S. In our sum of the parts, we value ESS at
1.8x CY21e EV/S, BTS (QNX/Radar) at 4.0x, Licensing at 2.0x, and Cylance at 3.5x CY21e EV/S,
plus $598MM net cash. For ESS, our target multiple is justified below peers (at 4.0x), given low
visibility to long-term growth. For Cylance, we believe our target valuation multiple is justified
below cybersecurity peers (at 6.4x) due to limited visibility to sustainable growth. For BTS, we
assume a higher target valuation multiple than telematics peers (at 1.8x), given higher growth
and mix of software. Our price target supports our Sector Perform rating.

Risks to rating and price target
Risks to our price target and rating include: a general pullback in technology valuations;
market acceptance of its new products; slower-than-expected uptake of new automotive
technologies; intensifying competition in the EMM and MDM markets; higher-than-expected
legal expenses; opex spending may be higher than expected; new product launches may be
later than expected; and BlackBerry may not monetize new services and software.

Company description
BlackBerry is a Waterloo, Ontario-based, developer of enterprise mobility management
(EMM) software, embedded operating systems for automotive and other vertical markets,
next-generation end-point protection software, telematics and other software for the
Enterprise of Things. Founded in 1984, BlackBerry introduced its smartphone brand in 1999,
which was the focus of the company until it exited the segment in 2016. BlackBerry acquired
Good Technology for $425MM in November 2015 and Cylance for $1.4B in February 2019.

BlackBerry Limited
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the Guided Portfolio: Prime Income (RL 6), the Guided Portfolio: Dividend Growth (RL 8), the Guided Portfolio: ADR (RL 10),
and the Guided Portfolio: All Cap Growth (RL 12). RBC Capital Markets recommended lists include the Strategy Focus List and
the Fundamental Equity Weightings (FEW) portfolios. The abbreviation 'RL On' means the date a security was placed on a
Recommended List. The abbreviation 'RL Off' means the date a security was removed from a Recommended List.

Equity valuation and risks
For valuation methods used to determine, and risks that may impede achievement of, price targets for covered companies, please
see the most recent company-specific research report at https://www.rbcinsightresearch.com or send a request to RBC Capital
Markets Research Publishing, P.O. Box 50, 200 Bay Street, Royal Bank Plaza, 29th Floor, South Tower, Toronto, Ontario M5J 2W7.

BlackBerry Limited

Valuation

Our $7.50 price target equates to 2.8x CY21e EV/S. In our sum of the parts, we value ESS at 1.8x CY21e EV/S, BTS (QNX/Radar)
at 4.0x, Licensing at 2.0x, and Cylance at 3.5x CY21e EV/S, plus $598MM net cash. For ESS, our target multiple is justified below
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peers (at 4.0x), given low visibility to long-term growth. For Cylance, we believe our target valuation multiple is justified below
cybersecurity peers (at 6.4x) due to limited visibility to sustainable growth. For BTS, we assume a higher target valuation multiple
than telematics peers (at 1.8x), given higher growth and mix of software. Our price target supports our Sector Perform rating.

Risks to rating and price target

Risks to our price target and rating include: a general pullback in technology valuations; market acceptance of its new products;
slower-than-expected uptake of new automotive technologies; intensifying competition in the EMM and MDM markets; higher-
than-expected legal expenses; opex spending may be higher than expected; new product launches may be later than expected;
and BlackBerry may not monetize new services and software.

Conflicts policy
RBC Capital Markets Policy for Managing Conflicts of Interest in Relation to Investment Research is available from us on request.
To access our current policy, clients should refer to
https://www.rbccm.com/global/file-414164.pdf
or send a request to RBC Capital Markets Research Publishing, P.O. Box 50, 200 Bay Street, Royal Bank Plaza, 29th Floor, South
Tower, Toronto, Ontario M5J 2W7. We reserve the right to amend or supplement this policy at any time.

Dissemination of research and short-term trade ideas
RBC Capital Markets endeavors to make all reasonable efforts to provide research simultaneously to all eligible clients, having
regard to local time zones in overseas jurisdictions. RBC Capital Markets' equity research is posted to our proprietary website
to ensure eligible clients receive coverage initiations and changes in ratings, targets and opinions in a timely manner. Additional
distribution may be done by the sales personnel via email, fax, or other electronic means, or regular mail. Clients may also
receive our research via third party vendors. RBC Capital Markets also provides eligible clients with access to SPARC on the Firms
proprietary INSIGHT website, via email and via third-party vendors. SPARC contains market color and commentary regarding
subject companies on which the Firm currently provides equity research coverage. Research Analysts may, from time to time,
include short-term trade ideas in research reports and / or in SPARC. A short-term trade idea offers a short-term view on
how a security may trade, based on market and trading events, and the resulting trading opportunity that may be available. A
short-term trade idea may differ from the price targets and recommendations in our published research reports reflecting the
research analyst's views of the longer-term (one year) prospects of the subject company, as a result of the differing time horizons,
methodologies and/or other factors. Thus, it is possible that a subject company's common equity that is considered a long-term
'Sector Perform' or even an 'Underperform' might present a short-term buying opportunity as a result of temporary selling pressure
in the market; conversely, a subject company's common equity rated a long-term 'Outperform' could be considered susceptible
to a short-term downward price correction. Short-term trade ideas are not ratings, nor are they part of any ratings system, and
the firm generally does not intend, nor undertakes any obligation, to maintain or update short-term trade ideas. Short-term trade
ideas may not be suitable for all investors and have not been tailored to individual investor circumstances and objectives, and
investors should make their own independent decisions regarding any securities or strategies discussed herein. Please contact
your investment advisor or institutional salesperson for more information regarding RBC Capital Markets' research.
For a list of all recommendations on the company that were disseminated during the prior 12-month period, please click on the
following link: https://rbcnew.bluematrix.com/sellside/MAR.action
The 12 month history of SPARCs can be viewed at https://www.rbcinsightresearch.com.

Analyst certification
All of the views expressed in this report accurately reflect the personal views of the responsible analyst(s) about any and all of
the subject securities or issuers. No part of the compensation of the responsible analyst(s) named herein is, or will be, directly or
indirectly, related to the specific recommendations or views expressed by the responsible analyst(s) in this report.

Third-party-disclaimers
The Global Industry Classification Standard ("GICS”) was developed by and is the exclusive property and a service mark of MSCI Inc. (“MSCI”) and Standard & Poor's Financial Services
LLC (“S&P”) and is licensed for use by RBC. Neither MSCI, S&P, nor any other party involved in making or compiling the GICS or any GICS classifications makes any express or implied
warranties or representations with respect to such standard or classification (or the results to be obtained by the use thereof), and all such parties hereby expressly disclaim all warranties
of originality, accuracy, completeness, merchantability and fitness for a particular purpose with respect to any of such standard or classification. Without limiting any of the foregoing,
in no event shall MSCI, S&P, any of their affiliates or any third party involved in making or compiling the GICS or any GICS classifications have any liability for any direct, indirect, special,
punitive, consequential or any other damages (including lost profits) even if notified of the possibility of such damages.
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References herein to "LIBOR", "LIBO Rate", "L" or other LIBOR abbreviations means the London interbank offered rate as administered by ICE Benchmark Administration (or any other
person that takes over the administration of such rate).

Disclaimer

RBC Capital Markets is the business name used by certain branches and subsidiaries of the Royal Bank of Canada, including RBC Dominion Securities Inc., RBC
Capital Markets, LLC, RBC Europe Limited, Royal Bank of Canada, Hong Kong Branch and Royal Bank of Canada, Sydney Branch. The information contained in this
report has been compiled by RBC Capital Markets from sources believed to be reliable, but no representation or warranty, express or implied, is made by Royal
Bank of Canada, RBC Capital Markets, its affiliates or any other person as to its accuracy, completeness or correctness. All opinions and estimates contained in this
report constitute RBC Capital Markets' judgement as of the date of this report, are subject to change without notice and are provided in good faith but without
legal responsibility. Nothing in this report constitutes legal, accounting or tax advice or individually tailored investment advice. This material is prepared for general
circulation to clients and has been prepared without regard to the individual financial circumstances and objectives of persons who receive it. The investments or
services contained in this report may not be suitable for you and it is recommended that you consult an independent investment advisor if you are in doubt about
the suitability of such investments or services. This report is not an offer to sell or a solicitation of an offer to buy any securities. Past performance is not a guide
to future performance, future returns are not guaranteed, and a loss of original capital may occur. RBC Capital Markets research analyst compensation is based
in part on the overall profitability of RBC Capital Markets, which includes profits attributable to investment banking revenues. Every province in Canada, state in
the U.S., and most countries throughout the world have their own laws regulating the types of securities and other investment products which may be offered to
their residents, as well as the process for doing so. As a result, the securities discussed in this report may not be eligible for sale in some jurisdictions. RBC Capital
Markets may be restricted from publishing research reports, from time to time, due to regulatory restrictions and/ or internal compliance policies. If this is the case,
the latest published research reports available to clients may not reflect recent material changes in the applicable industry and/or applicable subject companies.
RBC Capital Markets research reports are current only as of the date set forth on the research reports. This report is not, and under no circumstances should be
construed as, a solicitation to act as securities broker or dealer in any jurisdiction by any person or company that is not legally permitted to carry on the business of a
securities broker or dealer in that jurisdiction. To the full extent permitted by law neither RBC Capital Markets nor any of its affiliates, nor any other person, accepts
any liability whatsoever for any direct, indirect or consequential loss arising from, or in connection with, any use of this report or the information contained herein.
No matter contained in this document may be reproduced or copied by any means without the prior written consent of RBC Capital Markets in each instance.

Additional information is available on request.

To U.S. Residents:
This publication has been approved by RBC Capital Markets, LLC (member FINRA, NYSE, SIPC), which is a U.S. registered broker-dealer and which accepts
responsibility for this report and its dissemination in the United States. Any U.S. recipient of this report that is not a registered broker-dealer or a bank acting in
a broker or dealer capacity and that wishes further information regarding, or to effect any transaction in, any of the securities discussed in this report, should
contact and place orders with RBC Capital Markets, LLC.
To Canadian Residents:
This publication has been approved by RBC Dominion Securities Inc.(member IIROC). Any Canadian recipient of this report that is not a Designated Institution in
Ontario, an Accredited Investor in British Columbia or Alberta or a Sophisticated Purchaser in Quebec (or similar permitted purchaser in any other province) and
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This publication has been approved by RBC Europe Limited ('RBCEL') which is authorized by the Prudential Regulation Authority and regulated by the Financial
Conduct Authority ('FCA') and the Prudential Regulation Authority, in connection with its distribution in the United Kingdom. This material is not for general
distribution in the United Kingdom to retail clients, as defined under the rules of the FCA. RBCEL accepts responsibility for this report and its dissemination in
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and consider that document before making any decision about whether to acquire the product. This research report is not for retail investors as defined in section
761G of the Corporations Act.
To Hong Kong Residents:
This publication is distributed in Hong Kong by Royal Bank of Canada, Hong Kong Branch, which is regulated by the Hong Kong Monetary Authority and the
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