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Would Be Buying the Weakness; Remain Positive on fioe:3
¥ Price Target: $1,015.00

Shift to Mobile and Enhanced Campaigns; $1,015 PT Previous: $1.025.00

We remain positive on Google shares coming out of 20) earnings and we’d be buying
the after-market weakness. Light revenue was largely attributable to self-inflicted
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policy changes impacting the Google Network and we're comfortable with the O
magnitude of increased investment spending given Google's track record omn _
innovation and many large growth opportunities ahead. We continue to believe that Bloomberg JPMA ANMUTH <GO>
mobile and display, Enhanced Campaigns, and Google Shopping/ PLAs should drive Bo Nam
stronger Y'Y growth in ZH13 and into 2014, We reiterate our Overweight rating and (I
51,015 price target. |
# 20) results modestly below expectations. Google Inc. consolidated gross revenue :-(aizad Gotla, CFA
of 31418 (+19% Y/, +1% Q/0Q) was 2.7% below our estimate of $14.58 due to _

softness in the Google Network (4.6% light) and Motorola (13.2% light). Lower Diana R Kluger

revenue and increased investments led to non-GAAP operating income of $3.998 —
and non-GAAP EPS of $9.36, 8% and 12% below our expectations. Higher T
expenses were evident in Sales & r'-.-larkc:inf_.-! and GéA m_(imuf_.-,lc Segment JP. Morgan Securities LLC
headcount grew 4% /) and the company invested more in marketing. An
accounting change related to depreciation also contributed -%60M of 1-time Prica Parfa sl
expenses. e
50
* Google Sites and Google Network dynamics similar to 10Q. Google Segment net $T%0
revenue of $10.1B came in 1.6% below our $10.3B estimate as the Google Network -
was again impacted by ad policy changes, along with higher TAC. Google's ad = - : : :
policy changes should drive a better experience for users and advertisers over time, MAT Bl dndl e ek
. ; . - . iy . -] a - A GOOG ahare price (§)
and we remain encouraged by 16% growth in Google Sites net revenue. SAPADD (o N
Y10 im 3m 12m

# Motorola priming for Motoe X launch. Motorola results were light on both the top we B 1% YTy
and bottom lines as smartphone share remains low and the feature phone business Rel | 104% -12%  63%  3T%
winds down, but the focus is clearly on the Moto X coming this fall. Ahead of the
launch and presumably a large supporting marketing campaign already underway,

Motorela reduced its headcount by ~50% Q/Q, excluding the Home business.

* Price target goes to $1,015. We are adjusting our estimates and now look for 2013
and 2014 Google Inc. gross revenue of $59.68 and $70.28 along with non-GAAP
EPS of $43.66 and 552.18. Our revenue changes are negligible, but our EPS comes
down 6% for 2013 and 4% for 2014, Our $1,015 price target is based on ~16x
2015E non-GAAP EPS of 862.14.

Google Inc (GOOG;GOOG US)

FYE Dec 2012A I013E  20M13E  2014E  Z014E  20M15E  2015E Company Data

(Prav) {Curr) (Fraw) [Cuwr) [Praw) (S} Price (5) @1 0_GE
EPS - Raporied ($) Date Of Price 18 Jul 13
Q1 (Mar) 10.08 11.58A 11.58A - - - - G2-week Range (%) 928.00-576.13
Q2 (Jun) 1012 1082 9584 - - - - farket Cap (5 mn) 303 54240
Q3 (Sep) 8.03 11.31 10,58 - - - - Fiscal ¥Year End e
Q4 [Dec) 10,68  12.49 11.93 - - - - Sharas /S (mn) 333
FY 3988  46.31 43.68 54.50 52.18 8408 6214 Price Target (§) 1.015.00
Bloombarg EPS FY () 39.72 - 46.10 - A333 - 8307 Frice Target End Date 31-Dac-14

Source: Company data, Bloomberg, J.F- Morgan estimates
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What We Liked:

» Solid Google Sites growth. Google Sites net revenue of £5.2B (+16% Y/Y,
+2.5% /) was in-line with our expectation and stable with 1013 growth
levels. We expect the strong performance of Google Sites will continue, aided
by strength in search and YouTube. We remain positive on YouTube’s ability
to soon attract more TV dollars and also note that YouTube mobile revenue in
June was 3x that of the beginning of the year. Google search is also doing well,
driven by mobile, further expansion of the knowledge graph, and PLAs, with
Enhanced Campaigns coming in the back half.

# Progress with Enhanced Campaigns transition. Heading toward the July 22
deadline next week, advertisers have already transitioned 75% of active
campaigns—6aM-—to Enhanced Campaigns. We believe that the combination of
better targeting capability and cross-device analytics will ultimately drive
higher ROI for advertisers and increased spend.

* Solid paid clicks growth. Paid clicks growth of 23% Y/Y was higher than our
forecast for 20.5%, though CPC decline of -6% was below our -3% estimate.
We view solid paid clicks growth to be a good indicator of demand strength,
driven by the continued shift to mobile. Google noted paid clicks and CPCs are
impacted by a variety of factors including policy and product changes, platform
mix, geographic mix, and channel mix. There are a lot of moving pieces here,
but the higher volume offsets the lower pricing in our view and PLAs likely
had some impact given their low CPCs and very high ROL.

What Concerned Us:

= Network Sites results softer than expected due to policy changes. Network
Sites net revenue of $886M was 11% below our $997M estimate largely driven
by policy changes implemented in 40012 and 10Q13. Key initiatives include the
AdWords policy change in October 2012 to reduce clicks on arbitrage pages
and those with poor landing page quality along with the 1013 initiative that
prohibits developers from directly opting in users to download toolbars and
change their default search engine. We believe the impact here should be more
stable in 2HL3 and the changes should improve the user and advertiser
experience over time.

# Increased investments weigh on margins. Google Inc’s overall profit
shortfall was attributable to both Google Segment and Motorola. Google
Segment non-GAAP operating margins also declined to 32.1% from 34.0% in
10} due to increased investments. Despite the pressure on margins in 20), we are
incrementally positive on these investments into new products across Google
services as we believe the company has been increasing its pace of innovation
and focus on the user experience and there are significant market opportunities
ahead. We expect core Google to return to leverage and expand margins
maodestly bevond 2013,

= Softer than expected UK results. UK revenue of $1.32B (+12% Y/Y) came in
below our $1.39B (+18% Y/Y) estimate due to a warmer spring/less time
online, FX headwinds, and tougher ¥/Y comps. Excluding FX and hedging
impacts, revenue came in at 51.348 (+15% Y/Y).
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Summary of the Quarter

Google reported 20) consolidated net revenue, EBITDA, and PF EPS of 51 1.09B,
£4.94B, and $9.56, compared to our estimates of $11.41B8, $5.26B, and §10.92,

respectively.

Figure 1: Google 20 Performance vs. J.P. Morgan Estimates

% in millions, excepl par share data

J.E.Morgan

2013

(% in millions) JPME Actuals Diff [¥e)

Consolidated Gross Revenue 14,492 14,105 2.7%

Consolidated Net Revenue 11411 11,082 -2 8%

Google Gross Revenue 13,342 13107 -1.8%
Google Wab Sites* Ba15 8,868 -0.5%,
Google Metwork Sites® 3347 3193 =1.6%
Oither® 1,080 1,048 3%

TAC" 3,081 3013 2%

% of Total Groes Advertising Rewvs 23.1% 23.0%

Google Met Revenue 10,261 10,094 -1.6%
Google Web Sites B184 8162 -0.3%
Google Metwork Sites a7 845 -11.2%
Cither 1,080 1,046 =3 %

Clicks ¥iY 20.5% 23.0%

PPC ¥i¥ -3.3% -6.0%

Google Operating Income 3847 3465 6.2%
Margin - Gross 20% 26%

Google PF Operating Income 4,505 4,208 -6.6%
Margin - Gross 3% 3%

Matorola Revenue 1,150 994 -13.2%
Operating Incame [268) {342)

Margin -23% -3%
PF Operating Income [157) {218)
Margin -14% -22%

Consolidated EBITDA 5,255 4,936 -B.1%
EBITDA Margen - Gross 36.3% 35.0%

PF EFS §10.92 $0.56 -12.5%

GAAP EFS 0. Fo.54 5.0%

Y Growth

Gross Revenue 18.6% 15.5%

Met Revenue 18.7% 15.4%

EBITDw 13.7% G.8%

Sequential Growth

Gross Revenue 3.7% 1.0%

Net Revenue 3% 0.8%

EBITDA 5.8% -0.7%

Source: Company reports and JP. Morgan estimates.
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Adjusting Estimates
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Given Google's 20013 results modestly below expectations due to lower than
expected Network Sites revenue, softer UK results, lower margins, and higher losses
at Motorola, and we are adjusting our estimates as follows:

Figure 2: Adjusting J.P. Mergan Estimates - Conselidated Geogle Inc
§ in millions, excepl per share dala

Consolidated Google Inc 3013 JPME 4013 JPME 2013 JPME 2014 JPME 2015 JPME

§ in millions} old New old Hew old New o Hew o Hew
Goagle Inc. Gross Revenue 15,084 14,811 16,768 16,5678 60,333 59,561 70,367 70,201 80,615 80,927
¥/¥ Growth 7.0% 5.0% 16.4% 157% A% 15.9% 16.6% 17.9% 14.6% 15.3%
Qv Growth £7% 5.0% 11.3% 126%

55 chy va. ol -1.8% -0.7% -1.3% -0.2% 0.4%
Goagle Inc. Net Revenue 11.826 11,828 13,168 13,147 47,414 48,376 55,278 55,548 83,043 64,012
¥/¥ Growih 4.4% 26% 18.7% 15.9% 7.3% 16.0% 18.8% 18.5% 14.0% 15.2%
v Growth 3.6% 4.8% 11.4% 111%

55 chy va. ol -1.7% -0.2% -1.1% 0.5% 1.5%
EBITDA 5,464 5,265 5,983 5,857 21,677 21,026 25,878 25214 29,959 28,317
Y/¥ Growih 18.1% 12.8% 14.8% 12.1% 14.5% 11.1% 19.4% 19.9% 15.8% 16.3%
Margin (%) - Gross 35.2% 35.5% 35.7% 351% 35.9% 35.3% 36.8% 35.9% ar.2% I6.2%
55 chy va. ol -T.6% -2.2% -3.0% -26% -21%
PF EPS 51131 §10.58 §1248 §11.83 §46.31 §43.56 §54.50 §52.18 $64.09 362.14
Y/¥ Growih 25.3% 17.3% 17.3% 12.0% 18.1% 0.5% 17.7% 19.5% 17.8% 19.9%
5 chy ve. olf 5.4% ~4.5% -5.7% -4 3% 20% |

Source: Company reports and JP. Mangan estimates.
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Figure 3: Adjusting J.P. Morgan Estimates — Google Segments
§ in millions, excep! per share data

|Gmy- 3Q13 JPME 4013 JPME 2013 JPME 2014 JPME 2015 JPME
in viliong oid Hew Oid Hew Oid Mew oid Hew Oid Hew
Guggl& Gross Revenus
Advertising 12,687 12,509 13,986 13,828 50,837 50,300 58,060 53,243 £7.895 66,890
WY Growts 16.5% 15.2% 15.8% 14.5% 16.4% 15.1% 16,39 15.8% 15.0% 14.6%
/0 Growlh 3.5% 3.7% 10.2% 10.5%
5 shg v, i -1.4% -1 1% -1.1% -1.4% -1.5%
Licensing & Other 1,109 1232 1,383 1,534 4,720 4,861 6,042 £,805 7,063 B,506
WY Grewts £0.0% BE.0% £4.0% &5.0% 100.5% 106.5% 25.0% A0.0% 17.0% 25.0%
/0 Growlh 11.0% 17.8% 16.2% 24.5%
5 shg v, i 2.6% 10. 1% 0% 12.6% 20.3%
Tetal Gross Revenue 13,886 13,741 15,379 15,362 55,558 55,161 685,102 5,048 74,964 75,307
WY Growts 20.5% 10.23% 19.2% 19.0% 20.7% 10.8% 17.29% 17.0% 15.1% 15.8%
/0 Growlh 4.1% 4.5% 10.8% 11.5%
5 shg v, i -1.0% -0.1% 0.7% -0.1% 0.6%
Total TAC 3,258 3,181 3,613 3,520 12,920 12,685 15,088 14,653 17.571 16815
3 of Gross Revernue 25.7% 25.4% 2505 25.5% 25.4% 25.2% 25,59 35.2% 25.0% 25.3%
¥i¥ Growih 17.6% 14.8% 17.5% 14.6% 17.9% 15.7% 16.5% 15.5% 16.5% 15.4%
3 chyg ve. old -2.4% -2.5% -1.8% -2.0% -37%
Google Net Revenus
Advertising 2,420 8,328 10,367 10,200 7,047 37615 43072 43,500 50,323 40,975
WY Growth 16.6% 15.3% 15.2% 14.5% 15.9% 14.9% 16.0% 15.9% 14.4% 14.6%
Q0 Growth 27% 3.1% agm 10.4%
5 shg v, i -1.1% 0.7% -0.8% -0.9% 0.7%
Licensing & Dther 1.100 1232 1,303 1.534 4720 4,861 8,042 £.805 .08 B.506
WY Growth 60.0% B5.0% £8.0% 85.0% 100.5% 106.5% 25.0% 40.0% 17.0% 25.0%
Q0 Growth 11.0% 17.8% 16.2% 24.5%
5 shg v, i 2.8% 10.1% 0% 12.8% 20.3%
Total Met Reventie 10,628 10,560 11,760 11,833 42,538 42,475 50,014 50,305 57,303 58,481
WY Growth 1A% 20.6% 19.7% 20.4% 2.5% P1.1% 17.3% 18.6% 14.8% 16.0%
Q0 Growth 265 4.6% 10.8% 12.1%
9 shg v, i -0.6% 0.6% -0.4% 0.6% 1.8%
[Metorola Revenus 1,108 1070 1,410 1.314 4,776 4,400 5,265 5,153 5,651 5,531
¥ Growih -53.5% -58.5% -6.8% 132% A0.5% I76% 10.2% 17.1% 7.3% 7.3%
3% chyg ve. old 1075 6.7% -7.9% 215 2 1%
GO0G Op Income 3,878 1736 4,245 4212 15,690 15.164 18,7585 18,283 #1752 21,404
3 Margin - Gross 2705 7% 2765 27.4% 2325 27.5% 25 5% 31% 29.0% 25.4%
% chy ve. old «3.5% -0.5% -1.4% -2.5% -1.6%
GO0G PF Op Incarms 4511 4477 5,057 5041 18,577 18,120 23 156 1,770 25,855 25,381
3 Margin - Gross 33.2% 32.6% 32.9% 32.5% 324% 32.9% 24.0% 32.5% 34.2% 1.7%
3 chyg ve. old -2.0% -0.3% -2.4% -1.7% 1%
[Metorola Op Incame [201) (342} {163) [360) {903} (1,316} (56 {1,073 {380) {1.048)
34 Margin -16.8% -52.0% -11.5% -37.4% -18.9% -20.0% -10.8% -20.8% 6.7 -18.0%
% chyg vs. old MM MM (e} N )
[matorcla PF Op Income (107) (Z6T) 15z} [2E8) {495} {033) [3TE) (940} {185) [BB)
34 Margin -5.9% -25.0% -3.7% -20.4% 0.4% -21.2% 1% -18.2% -3.3% 1565
3 chy v old MM MLt [ N4 357.9%

Source: J.P. Morgan estimales, Company data.
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Investment Thesis, Valuation and Risks

Google (Overweight: Price Target: $1,015.00)

Investment Thesis

Owverall, we continue to believe Google fundamentals are strong. The Paid Clicks and
CPC divergence is tightening, but more importantly we are projecting organic gross
revenue to grow 20% in 2013, Core search growth remains solid and Google is now
getting significant lift from display and mobile, which we forecast to combine for
more than 30% of gross revenue in 2013, We are encouraged by the growth potential
driven by mobile and display, Enhanced Campaigns, and PLAs. We also believe that
Google will ultimately pare Motorola losses and potentially come out with Google-
designed devices that are more competitive.

Valuation

Reiterating Overweight rating, lowering our PT from $1025 to $1015 on our
lower estimates. Our December 2014 price target of $1,015 is based on - 16x 2015E
PF EPS of $62.14. We note that large tech peers on average trade at 1.2x PEG, a
premium to Google's current PEG of 1.0x (based on our estimates). Additionally, we
believe shares of Google should trade at a premium to the S&P500 P/E, which trades
at ~12.5x 2015 estimates, as Google is one of the few companies in the S&P 500
growing revenue and EPS both above a 2012-2015E CAGR of 16%, respectively.

Risks to Rating and Price Target

Downside risks include: 1) potential for a return to heavy investment spending and
margin compression; 2) continued competition for engineering talent; 3) Motorola
integration risk; and 4) increased regulatory scrutiny.
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Figure 4; Consolidated Google Inc Income Statement

J.PMorgan
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Figure 5: Google Revenue Analysis
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Figure 6; Google Revenue Metrics
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Figure 7; Google Inc Segment Summary
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Google: Summary of Financials

J.PMorgan

Income Statement - Annual Fyizd  FYi3E  FYW4E  FY15E  Income Statement - Quarterly 10134 20134 AOA3E 4Q13E
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DA 2962 4 068 4,383 4800 DEA BG4 10304 1055 1084
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Balance Sheet and Cash Flow Data FYizd  FY13E FY4E  FYI5E  Ratio Analysis FY12a  FY13E FM4E  FY1SE
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et Income (including chargeas) 10737 12855 15040 18331
DA 2962 4 068 4,383 4800 Enterprisa value | EBITDA 155 13.5 0.5 B3
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Analyst Certification: The research analyst(s) denoted by an “AC” on the cover of this repont certifies (or, where multiple research
analysts are primarily responsible for this repart, the research analyst denoted by an “AC™ on the cover or within the docoment
individually certifies, with respect to each security or issuer that the research analyst covers in this research) that: (1) all of the views
expressed in this report accurately reflect his or her personal views about any and all of the subject securities or issuers; and (2) no part of
any of the research analvst's compensation was, is, or will be directly or indirectly related to the specific recommendations or views
expressed by the research analyst(s) in this report.

Important Disclosures

& Market Maker: IPMS makes a market in the stock of Google.
® Client: I.P. Morgan currently has, or had within the past 12 months, the following company(ies) as clients: Google.

® ClientInvestment Banking: 1.P. Morgan currently has, or had within the past 12 months, the following company{ies) as imvestment
banking clients: Google.

® Clieat/™Non-Investment Banking, Securities-Related: JP. Morgan currently has, or had within the past 12 months, the following
company(ies) as clients, and the services provided were non-invesiment-banking, securities-related: Google.

® Client™Non-Securities-Related: TP, Morgan currently has, or had within the past 12 months, the following company(ies) as clients,
and the services provided were non-securities-related: Google.

& [ovestment Banking (past 12 months): J.P. Morgan received in the past 12 months compensation from investment banking Google.

® [nvestment Banking (next 3 months): 1P, Morgan expects (o receive, or intends (o seek, compensation for invesiment banking
services in the next three months from Google.

* Non-Investment Banking Compensation: JP. Morgan has received compensation in the past 12 months for products or services
other than investment banking from Google.

Company-Specific Disclosures: Important disclosures, including price charts, are available for compendium reports and all 1P Morgan—
covered companies by visiting hitps:/mm. jpmorgan.com/disclosures'company, calling 1-800-477-0406, or e-mailing

research.disclosure inguiriesia prmorgan.com with your request. L.P. Morgan™s Strategy, Technical, and Quantitative Research teams may
sereen companies not covered by 1P, Morgan. For important disclosures for these companies, please call 1-800-477-0406 or e-mail
research.disclosure inguiries @ proorgan. com.

Google (G006, BOOG US) Price Chart

Date Rating Share Price Price Target
1,552 (%) (5)
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1,358 T-Jul-10 OW 48402 §58.00
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— [owsioes  21-dan-11 oW 61183 706.00
13-Jul-11 BW 5340 BEO.00
Price{S] 776 | 15-Jul-11 OW 52804 707.00
10011 OW 5377 BE5.00
= 14-Oet11 OW 50168 705.00
I 13-Jan-12  ©W 62400 730.00
M-Jan-12 OW 58599 B56.00
134 13-Ap-12 OW  B24.60 730.00
, O6-Jun-12 OW  SBOST BT0.00
Apr M Oet Jen AL- a0t Jn .uls.- s Ot Jua mln i 120a12 OW 74475 45000
w1 w11 11 1 1z 12 12 12 i3 13 13 19-OetiE OW BELTO BO2.00
Source; Mogmiserg and P, Morgan; price data sdpusted for steck splits and dividends, EdanA3 OW T41.50 84000
Inktabed scvernge Jul 87, 2018 24-Jun-13 OW  BBB.TO 1025.00

The chart(s) show ILP. Morgan's continuing coverage of the stocks: the current analysts may or may not have covered it over the entire
period.

LP. Morgan ratings or designations: OW = Overweight, N= Neutral, U'W = Underweight, NR = Not Rated

Explanation of Equity Research Ratings, Designations and Analyst(s) Coverage Universe:

ILP. Morgan uses the following rating system: Owverweight [Over the next six to twelve months, we expect this stock will outperform the
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average total retum of the stocks in the analyst’s (or the analyst’s eam’s) coverage universe.] Neutral [Over the next six to twelve
months, we expect this stock will perform in line with the average total refurn of the stocks in the analyst’s {or the analyst’s team’s)
coverage universe. ] Underweight [Over the next six to twelve months, we expect this stock will underperform the average total returm of
the stocks in the analyst’s (or the analyst’s team’s) coverage universe.] Not Rated (NE): LP. Morgan has removed the rating and, if
applicable, the price target, for this stock because of either a lack of a sufficient fundamental basis or for legal, regulatory or policy
reasons. The previous rating and, if applicable, the price target. no longer should be relied upon. An NE designation is not a
recommendation or a rating. In our Asia (ex-Australia) and UK. small- and mid-cap equity research, each stock’s expected total retumn is
compared to the expected total return of a benchmark country market index, not w those analysts” coverage universe. I it does not appear
in the Important Disclosures section of this report, the certifying analvat’s coverage universe can be found on LP. Morgan’s research
website, www. jpmorganmarkets.com.

Coverage Universe: Anmuth, Doug: Amazon.com (AMZN), Bankrate [nc (RATE), CafePress, Inc. (PRS5), Expedia, Inc. (EXPE),
Facebook (FB), Google (GOOG), Groupon (GRPN), HomeAway Inc (AWAY), Linkedln Corp (LNED), Netflix Inc (NFLX). Pandora
Media Inc (P), Priceline.com (PCLN), QuinStreet, Inc. (QNST), ReachLocal (RLOC), TripAdvisor, Inc. (TRIF), Trulia Inc. (TRLA),
Yahoo Inc (YHOO), Zvnga Inc (ZNGA), eBay, Inc (EBAY)

JLP. Morgan Equity Research Ratings Distribution, as of June 28, 2013
Overweight Neatral Underweight

( by ) {haldy {sell}

1P Morgan Global Equity Rescarch Coverage 440 44% 12%

1B cliens* 56t 0% 40%
JPMS Equity Research Coverage 42% 0% B

1B clienis* Thhe 6% 53%

*Percentage of investment banking clients in cach rating category.

For purpeses only of FINRA/NYSE ratings distribution rules, our Overweight rating falls into a buy rating category; our Neutral rating falls into a hold
rating category; and our Underweight rating falls into a sell rating category. Please node that stocks with an NR designation are not included in the table
abave.

Equity Valuation and Risks: For valuation methodology and risks associated with covered companies or price targets for covered
companies, please see the most recent company-specific research report at http:Swww jpmorganimarkets com, contact the primary analyst
or your J.P. Morgan representative, or email research.disclosure. inguiriesijproor gan. oo,

Equity Analysts" Compensation: The equity research analysts responsible for the prepamation of this repont receive compensation based
upon various factors, including the quality and accuracy of research, client feedback, competitive factors, and overall firm revenues.

Other Disclosures

LP. Morgan ("JPM"} is the global brand name for 1P, Morgan Securities LLC ("JPMS") and its affiliates worldwide. 1.P. Morgan Cazenove is a marketing
name for the UK. investment banking businesses and EMEA cash equities and equity research businesses of JPMorgan Chase & Co. and its subsidiaries.

All research reports made available to clients are simultancously available on our client website, 1.P. Morgan Markets. Mot all research content is
redistributed, e-mailed or made available to third-party aggregators. For all research reports available on a particular stock, please contact your sales
represcntative.

Options related research: If the information contained herein regards options related research, such information is available enly to persons who have
received the proper option risk disclosure documents. For a copy of the Option Clearing Corporation’s Characteristics and Risks of Standardized Options,

please contact your J.P. Morgan Representative or visit the OCC's website at hitpowowow optionsclearing. com'publications risks ‘riskstoc. pdf

Legal Entities DMsclosures
.52 JPMS is a member of NYSE, FINRA, SIPC and the NFA. JPMorgan Chase Bank, N A, is a member of FDIC and is authorized and regulated in the

UK by the Financial Services Authority. ULK.: I.P. Morgan Securitics ple (JPMS ple) is a member of the London Stock Exchange and is authorized and
regulated by the Financial Services Authority. Registered in England & Wales No. 271 1006, Registered Office 25 Bank Strect, London, E14 51P. South
Adrica: 1.P. Morgan Equities South Africa Proprietary Limited is a member of the Johannesburg Securities Exchange and is regulated by the Financial
Services Boand. Hong Kong: 1P, Morgan Securities {Asia Pacific) Limited (CE number AAJ321} is regulated by the Hong Kong Monetary Authority and
the Securities and Futures Commission in Hong Kong. Korea: 1P, Morgan Securities (Far East) Litd, Seoul Branch, is regulated by the Korea Financial
Supervisory Service. Anstralia: 1P, Morgan Australia Limited (JPMAL) (ABN 52 002 EEB 011/AFS Licence Mo: 238 188) is regulated by ASIC and LP.
Muorgan Securities Australia Limited (JPMSAL) (ABN 61 003 245 234/AF5 Licence No: 238064) is regulated by ASIC and is a Market, Clearing and
Settlement Participant of ASX Limited and CHI-X. Taiwan: 1P Morgan Securitics (Taiwan) Limited is a participant of the Taiwan Stock Exchange
{company-type} and regulated by the Taiwan Securities and Futures Bureau. India: J.P. Morgan India Private Limited, having its registered office at 1P,
Morgan Tower, Off. C_5.T. Road, Kalina, Santacruz East, Mumbai - 400098, is a member of the Mational Stock Exchange of India Limited (SEBI
Registration Number - INB 23067523 1/INF 23067523 1/INE 230675231 ) and Bombay Stock Exchange Limited {SEBI] Registration Number - INB

0 1IGETE23T/NFE 0106T75237) and is regulated by Securitics and Exchange Board of India. Thailand: JPMorgan Securities { Thailandy Limited is a member
of the Stock Exchange of Thailand and is regulated by the Ministry of Finance and the Securities and Exchange Commission. Indonesia: PT 1.P. Morgan
Securities Indonesia is a member of the Indonesia Stock Exchange and is regulated by the BAPEPAM LE. Philippines: 1.P. Morgan Securitics Philippines
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Inc. is a Trading Participant of the Philippine Stock Exchange and a member of the Securities Clearing Corporation of the Philippines and the Securities
Investor Protection Fund. It is regulated by the Securities and Exchange Commission. Brazil: Banco 1P, Morgan 5 A is regulated by the Comissao de
‘Valores Mobiliarios (CVM) and by the Central Bank of Brazil. Mexico: 1P, Morgan Casa de Bolsa, 5.4, de C.V., 1LP. Morgan Grupo Financiero is a
member of the Mexican Stock Exchange and authorized to act as a broker dealer by the National Banking and Securities Exchange Commission.
Singapore: This material is issued and distributed in Singapore by 1P, Morgan Securities Singapore Private Limited (JPMSS) [MIC (P) 04904200 3 and
Co. Reg. Moo 199403335R] which is a member of the Singapore Exchange Securities Trading Limited and is regulated by the Monetary Authonty of
Singapore (MAS) and'or JPMorgan Chase Bank, N_A., Singapore branch (JPMCB Singapore) which is regulated by the MAS. Japan: IPMorgan
Securities Japan Co., Ltd. is regulated by the Financial Services Agency in Japan. Malaysia: This material is isswed and distributed in Malaysia by
IPMorgan Securities (Malaysia) Sdn Bhd (18146-X) which is a Participating Organization of Bursa Malaysia Berhad and a holder of Capital Markets
Services License issued by the Securities Comimission in Malaysia. Pakistan: 1. P. Morgan Pakistan Broking (Pvi.} Lid is a member of the Karachi Stock
Exchange and regulated by the Securities and Exchange Commission of Pakistan. Saudi Arabia: 1.P. Morgan Saudi Arabia Lid. is authorized by the
Capital Market Authority of the Kingdom of Sandi Arabia (CMA) to carry out dealing as an agent, arranging, advising and custody, with respect to
securities business under licence number 35-07079 and its registered address is at Bth Floor, Al-Faisalivah Tower, King Fahad Road, P.O. Box 51907,
Riyadh 11553, Kingdom of Saudi Arabia. Dubai: JPMorgan Chase Bank, N.A., Dubai Branch is regulated by the Dubai Financial Services Authority
(DF5A) and its registered address is Dubai International Financial Centre - Building 3, Level 7, PO Box 506551, Dubai, UAE.

Country and Region Specific Disclosures

U.K. and Enropean Economic Area (EEA): Unless specified to the contrary, issued and approved for distribution in the UK. and the EEA by JPMS ple.
Investment research issued by JPMS ple has been prepared in accordance with JPMS ple's policies for managing conflicts of interest arising as a result of
publication and distribution of investment rescarch. Many European regulators require a firm to establish, implement and maintain such a policy. This
report has been issued in the UKL only to persons of a kind described in Article 19 (5), 38, 47 and 49 of the Financial Services and Markets Act 2000
(Financial Promotion) Order 2005 (all such persons being referred to as "relevant persons”). This document must not be acted on or relied on by persons
who are not relevant persons. Any mvestment or investment activity to which this document relates is only available to relevant persons and will be
engaged in only with relevant persons. In other EEA countries, the report has been issued to persons regarded as professional investors (or equivalent) in
their home jurisdiction. Australia: This material is issued and distributed by JPM3AL in Australia to "wholesale clients™ only. This material does not take
inta account the specific investment objectives, financial situation or particular needs of the recipient. The recipient of this material must not distribute it to
any third party or outside Australia without the prior written consent of JPMSAL. For the purposes of this paragraph the term "whaolesale client” has the
meaning given in section TH105G of the Corporations Act 2001, Germany: This material is distributed in Germany by LP. Morgan Securitics ple, Frankfur
Branch and J.P.Morgan Chase Bank, N.A_, Frankfurt Branch which are regulated by the Bundesanstalt fir Finanzdienstleistungsaufsicht. Hong Kong: The
1% cwmership disclosure as of the previous month end satisfies the requirements under Paragraph 16.5(a) of the Hong Kong Code of Conduct for Persons
Licensed by or Registered with the Securnties and Futures Commission. (For rescarch published within the first ten days of the month, the disclosure may
be hased on the month end data from two months prior.) LP. Morgan Broking (Hong Kong) Limited is the liquidity provider'market maker for derivative
warrants, callable bull bear contracts and stock options listed on the Stock Exchange of Hong Kong Limited. An updated list can be found on HEEx
website: http:woww. hkex.com.hk. Japan: There is a risk that a loss may occur due to a change in the price of the shares in the case of share irading, and
that a loss may occur due to the exchange rate in the case of foreign ghare trading. In the case of share trading, JPMorgan Securities Tapan Co., Lid., will be
receiving a brokerage fee and consumption tax {shouhizei) calculated by multiplying the executed price by the commission rate which was individually
agreed between JPMorgan Securitics Japan Co., Lid., and the customer in advance. Financial Instruments Firms: JPMorgan Securities Japan Co., Lid.,
Kanto Local Finance Burcaw (kinsho) No. 82 Participating Association | Japan Securitics Dealers Association, The Financial Futures Association of Japan,
Type I Financial Instruments Firms Association and Japan Investment Advisers Association. Korea: This report may have been edited or confributed to
from time to time by affiliates of J.P. Morgan Securities (Far East) Ltd, Seoul Branch. Singapore: IPMSS and/or its affiliates may have a holding in any of
the securitics discussed in this report; for securities where the holding is 1% or greater, the specific holding is disclosed in the Important Disclosures
section above. India: For private circulation only, not for sale. Pakistan: For private circulation only, not for sale. New Fealand: This material is issued
and distributed by JPMSAL in Mew Zealand only to persons whose principal business is the investment of money or who, in the course of and for the
purposcs of their business, habitually invest money. JPMSAL docs not issue or distribute this material to members of "the public” as determined in
accordance with scction 3 of the Securitics Act 1978, The recipient of this material must not distribute it to any third party or outside New Zealand without
the prior written consent of JPMSAL. Canada: The information contained herein is not, and under no circumstances is to be construed as, a prospectus, an
advertisement, a public offering, an offer to sell securitics described herein, or solicitation of an offer to buy sccuritics described herein, in Canada or any
province or territory thereof. Any offer or sale of the securities described herein in Canada will be made only under an exemption from the requirements to
file a prospectus with the relevant Canadian securities regulators and only by a dealer properly registered under applicable securitics laws or, altematively,
pursuant to an exemption from the dealer registration requirement in the relevant province or territory of Canada in which such offer or zale is made. The
information contained herein is under no circumstances o be construed as nvestment advice in any province or termitory of Canada and is not failored to
the needs of the recipient. To the extent that the information contained herein references securities of an issuer incorporated, formed or created under the
laws of Canada or a province or territory of Canada, any trades in such securitics must be conducted through a dealer registered in Canada. No securitics
commission or similar regulatory authority in Canada has reviewed or in any way passed judgment upon these matenials, the information contained herein
or the merits of the securities described herein, and any representation to the contrary is an offence. Dubai: This report has been issued to persons regarded
as professional clients as defined under the DFSA rules. Brazil: Ombudsman 1P, Morgan: G800-7T00847 / euvidoria jp. morganiajpmorgan.com.

General: Additional information is available upon request. Information has been obtained from sources belicved to be reliable but JPMorgan Chase & Co.
or its affiliates and'or subsidiaries (collectively 1.P. Maorgan) do not warrant its completencess or accuracy except with respect to any disclosures relative to
JPMS andfor its affiliates and the analyst's involvement with the issuer that is the subject of the rescarch. All pricing is as of the close of market for the
securities discussed, unless otherwise stated. Opinions and estimates constitute our judgment as of the date of this material and are subject to change
without notice. Past performance is not indicative of future results. This material is not intended as an offer or solicitation for the purchase or sale of any
financial instrument. The opinions and recommendations herein do not take inte account individual elient circumsiances, objectives, or needs and are not
intended as recommendations of panticular securitics, financial instruments or strategics to particular clients. The recipient of this report must make its own
independent decisions regarding any securitics or financial instruments mentioned herein. JPMS distributes in the U5 research published by non-U_8.
affiliates and accepts responsibility for its contents. Periodic updates may be provided on companics/industries based on company specific developments or
announcements, market conditions or any other publicly available information. Clients should contact analysts and execute transactions through a 1.P.
Morgan subsidiary or affiliate in their home jurisdiction unless governing law permits otherwise.
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