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Bob Brackett, Ph.D. (Senior Analyst)

Bob Brackett is the Senior Research Analyst covering Global Metals & Mining and Americas Energy & Transition Team. He

has been ranked All-American by Institutional Investor more than a dozen times in the last decade (with 6 of those rankings

being #1). Previously, Bob was Director of Corporate Strategy and then Director of E&P Planning for Hess Corporation.

Before Hess, Bob was an Engagement Manager with McKinsey & Company's Petroleum Practice, serving the majority of the

world’s largest oil companies across five continents and 30 countries throughout the petroleum value chain. Bob began his

career with ExxonMobil, spending eight years in positions in Exploration, Business Development, Development and Research.

As a NASA Space Grant Fellow, Bob received his PhD in Earth & Planetary Sciences from Washington University – St. Louis. He

received his MBA from Rice University in Houston. He also holds a BS in Geophysics and a BA in Astronomy from the

University of Texas.

About…

718595_60ff43bb-c25c-4d63-a490-3802371509d8.pdf



| 3

Metals & Mining
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Industry EBITDA Margin (incl. coal)

Source: Bloomberg, WoodMac, AME, S&P Global, Bernstein estimates of valuation* and analysis

*We only select major base and bulk metals and exclude precious metals to calculate industry EBITDA margin
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Sector performance correlates with industry EBITDA margin

Source: Bloomberg, WoodMac, AME, S&P Global, Bernstein estimates of the base* and analysis

*We only select major base and bulk metals and exclude precious metals to calculate industry EBITDA margin

718595_60ff43bb-c25c-4d63-a490-3802371509d8.pdf
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But in the long term, margins tell you when to enter the sector

Source: Bloomberg, WoodMac, AME, S&P Global, Bernstein estimates of the base* and analysis

*We only select major base and bulk metals and exclude precious metals to calculate industry EBITDA margin
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Sector has been very disciplined

Source: Bloomberg, Company reports, Bernstein estimates and analysis
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Commodity Price Forecast Summary

Source: Bloomberg, WoodMac, AME, S&P Global, Bernstein estimates and analysis

2025E

Silver Platinum Palladium Rhodium Molybdenum Cobalt Gold Iron Ore Zinc Aluminum Copper Lead Met Coal Brent Oil
Thermal 

Coal
Nickel

Uranium 

Oxide

Units $/ t oz $/ t oz $/ t oz $/ t oz $/ lb $/ lb $/ t oz $/ t $/ t $/ t $/ t $/ t $/ t $/ bbl $/ t $/ t $/ lb

Low 30$                       950$                    900$                   4,677$               14$                    12$                    2,750$           85$                    1,873$           2,408$           9,367$           1,653$           180$                56$                    95$                    14,326$        73$                    

Mid 35$                       1,180$               1,071$              5,594$               19$                    15$                    3,234$           94$                    2,746$           2,584$           9,847$           2,031$           200$                67$                    113$                17,063$        88$                    

High 42$                       1,500$               1,250$              7,500$               22$                    18$                    3,931$           105$                2,975$           2,755$           11,020$        2,207$           250$                76$                    128$                22,040$        128$                

Spot 50$                       1,597$               1,405$              7,250$               25$                    19$                    4,018$           106$                3,102$           2,760$           10,487$        1,982$           192$                64$                    105$                15,086$        64$                    

Bernstein 39$              1 ,271$        1 ,144$       6 ,101$       22$            14$            3 ,402$     96$            2 ,801$     2 ,586$     9 ,670$     1 ,971$     186$         68$            105$         15,441$  72$            

Normalized to Consensus =  100

Silver Platinum Palladium Rhodium Molybdenum Cobalt Gold Iron Ore Zinc Aluminum Copper Lead Met Coal Brent Oil
Thermal 

Coal
Nickel

Uranium 

Oxide

Low 86                          81                           84                          84                           73                       82                       85                       90                       68                       93                       95                       81                       90                       84                       84                       84                       83                       

Mid 100                       100                        100                       100                       100                    100                    100                    100                    100                    100                    100                    100                    100                    100                    100                    100                    100                    

High 121                       127                        117                       134                       114                    122                    122                    112                    108                    107                    112                    109                    125                    113                    113                    129                    145                    

Spot 144                       135                        131                       130                       129                    124                    124                    113                    113                    107                    107                    98                       96                       95                       93                       88                       73                       

Bernstein 111              108              107              109              114            94              105            102            102            100            98              97              93              101            93              90              82              

(Downside)/Upside to spot implied by midpoint of consensus

-31% -26% -24% -23% -22% -20% -19% -12% -11% -6% -6% 2% 4% 5% 7% 13% 38%

(Downside)/Upside to BRe implied by spot

-23% -20% -19% -16% -11% -25% -15% -10% -10% -6% -8% -1% -3% 7% 0% 2% 13%
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Demand to grow at 3.4% CAGR and supply can’t keep up – we are not going to have enough copper

Source: Bloomberg, WoodMac, Bernstein estimates and analysis

Copper – today’s best insulated metal and will charge into the green future

718595_60ff43bb-c25c-4d63-a490-3802371509d8.pdf
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PGMs
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Coverage Summary

Source: Bloomberg, Company reports, Bernstein estimates and analysis
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Coverage Summary

Source: Bloomberg, Company reports, Bernstein estimates and analysis
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Electric revolution
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Metals in a recession
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Americas Oil
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Energy is going away?  It’s ~5% weight in the S&P 500…

Source: Bernstein Quant team (Ann Larson); Bernstein analysis
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A composite view – Electric Vehicles and Hydrogen displace demand slowly…

Source: BP Statistical Review; IMF; Bernstein analysis and estimates

Keys –
1) Electric Vehicles displace only Gasoline, and Fuel Cells only Diesel…
2) Joint Supply & Induced Demand matter…
3) Policy is one tool…but technological progress & major lifestyle changes take decades
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A "stake in the ground" for long-term oil demand

Residual Other Petchem
Jet Fuel Net Diesel (after FC impact) Net Gasoline (after EV impact)
Total Oil Demand (before EV & FC impact) Evs as % of fleet (PVs) FCs as % of fleet demand (truck, ship, etc.)
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Oil wells decline at 15% and require capital (and a return) to stay flat

718595_60ff43bb-c25c-4d63-a490-3802371509d8.pdf
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Capex recovery is not where it needs to be, and activity is being hobbled by inflation

Source: Rystad Energy, Baker Hughes, EIA, IEA, Bloomberg, Bernstein analysis and estimates
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Oil price strives towards long-run marginal cost governing by inventories

Source: Rystad, Bloomberg, IEA, Corporate reports, and Bernstein analysis
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The leaky bucket analogy

Source: Rystad, Bloomberg, IEA, Corporate reports, and Bernstein analysis
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Supply would gradually exceed demand into 2025

Source: Rystad, Bloomberg, IEA, Corporate reports, and Bernstein analysis
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U.S. SUPPLY

& 

SHALE OIL REVOLUTION
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Drill W ell #1 (19 days)

W ait W ell #1 (57 days)

Drill W ell #2 (19 days)

W ait W ell #2 (38 days)

Drill W ell # 3 (19 days)

W ait W ell # 3 (19 days)

Drill W ell #4 (19 days)

Complete W ell #1 (17 days)

W ait W ell #1 (51 days)

Complete W ell #2 (17 days)

W ait W ell #2 (34 days)

Complete W ell # 3 (17 days)

W ait W ell # 3 (17 days)

Complete W ell #4 (17 days)

W ell #1 1st prod. mo. to peak (41 days)

W ell #2 1st prod. mo. to peak (41 days)

W ell # 3 1st prod. mo. to peak (41 days)

W ell #4 1st prod. mo. to peak (41 days)
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Well #1
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Well #2
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Well # 3

Well #4

Well #1

Well #1

Well #2

Well #2

Well # 3

Well # 3

Well #4

Well #1

Well #2

Well # 3

Well #4

Spud to Production Time on a Four-Well Pad

The shale pad business model above ground

Rig
Frac Spread

Source: HPDI, Bernstein analysis

Category Purpose Cost

Fraction

of Cost

Stimulation - Frac Completion 2,850,000$ 39%

Casing - Prod & Misc Completion 523,712$    7%

Coil Tubing Completion 226,113$    3%

Cement & Cement Services Completion 196,207$    3%

Production Equipment Completion 175,000$    2%

Miscellaneous Completion 151,735$    2%

Daywork Drilling Completion 129,500$    2%

Frac Tanks & Fluids - Brine Completion 85,000$      1%

Frac Plugs Completion 84,250$      1%

Wireline - Perforating Completion 61,700$      1%

Completion Fluids Completion 49,047$      1%

Supervision Completion 48,895$      1%

Non-Controllable Equipment Completion 45,450$      1%

Flowback & Testing Completion 45,000$      1%

Casing Crews Completion 43,720$      1%

Motor/Agitator/Bit Completion 42,178$      1%

Rentals Completion 36,500$      1%

Equipment & Tool Rental Completion 33,795$      0%

Pump/Vacuum Trucks Completion 30,000$      0%

Crane Completion 27,600$      0%

Frac Tree, Equip, Testing Completion 24,684$      0%

Wellhead Completion 14,800$      0%

Fuel Completion 12,812$      0%

Tubing Inspection/Testing Completion 12,434$      0%

Fluids & Solids Disposal Completion 10,650$      0%

Trucking & Transport Completion 8,901$        0%

Communications Completion 6,678$        0%

Mudlogging Services Completion 6,500$        0%

Water Pumping Completion 5,080$        0%

Location Road & Clean Up Completion 5,000$        0%

Bits Completion 3,000$        0%

Labor & Welding Completion 2,500$        0%

4,998,441$ 69%

Category Purpose Cost

Fraction

of Cost

Daywork Drilling Drilling 573,000$     8%

Directional Services Drilling 219,600$     3%

Fuel Drilling 217,407$     3%

Drilling Fluids - Mud Drilling 204,681$     3%

Build Location, Pits, Roads Drilling 185,000$     3%

Equipment & Tool Rental Drilling 147,307$     2%

Casing - Surface & Misc Drilling 110,441$     2%

Mob in / Rig up / Rig down / Mob out Drilling 81,375$       1%

Miscellaneous Drilling 78,995$       1%

Cement & Cement Services Drilling 63,004$       1%

Fluids & Solids Disposal Drilling 61,372$       1%

Supervision Drilling 50,490$       1%

Insurance Drilling 45,000$       1%

Bits Drilling 31,450$       0%

Mudlogging Services Drilling 26,935$       0%

Trucking & Transport Drilling 23,578$       0%

Non-Controllable Equipment Drilling 19,500$       0%

Communications Drilling 15,565$       0%

Casing Crews Drilling 14,855$       0%

Pump/Vacuum Trucks Drilling 13,464$       0%

Water Well/Mouse/Rathole Drilling 12,500$       0%

Overhead Drilling 12,500$       0%

Permits & Damages Drilling 10,000$       0%

Labor & Welding Drilling 5,444$         0%

Water Drilling 5,395$         0%

Open Hole Logs Drilling 4,447$         0%

Survey & Plat Drilling 2,500$         0%

Fishing Tools & Services Drilling -$             0%

Wirelines Services Drilling -$             0%

Tubing Inspection/Testing Drilling -$             0%

2,235,805$  31%

718595_60ff43bb-c25c-4d63-a490-3802371509d8.pdf
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The shale pad business model below ground

Source: HPDI, Bernstein analysis
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~20 years and ~90k high-quality (<$60/bbl) drilling locations remain in the Permian 
basin, according to our 3-D measure of inventory
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The shale treadmill behaves itself now…

Source: Rystad, Bloomberg, IEA, Corporate reports, Bernstein analysis and estimates
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E&Ps: State of the business, 2Q25

Source: Company Data, Bloomberg, Bernstein estimates and analysis
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*Estimate of the productivity framework

What drove productivity… pounding more sand is losing its effectiveness
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What drove productivity… pounding more sand is losing its effectiveness

Productivity declines were uniform across Texas basins

…despite increasing lateral lengths drilled

Productivity also fell on an absolute basis as DUC completions ramped…

Peak month well-level productivity was below the 2017-2019 plateau last year

718595_60ff43bb-c25c-4d63-a490-3802371509d8.pdf
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The bad and good news about shale inventory…

Source:  Enverus, Bernstein analysis and estimates
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Valuation Table

Source: Corporate reports, Bloomberg; Bernstein estimates and analysis
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1 Year Relative Performance Oil E&P

WTI APA COP DVN KOS FANG EOG HES XOP

Bernstein 

Rating

Price as of 

10-13-2025

Bernstein 

Target Price Upside

Market Cap 

($mln) EV ($mln)

EV to EBITDA 

(2025 

consensus)

P to CF 

(2025 

consensus)

Net Debt to 

2025 EBITDA

APA M 22 22 -1% 7,984 13,652 2.7x 2.0x 1.1x

COP O 88 115 30% 110,107 128,296 5.1x 5.5x 0.8x

CVX M 150 149 0% 306,137 332,379 8.1x 8.3x 0.6x

DVN O 33 43 31% 20,775 28,311 3.8x 3.1x 1.1x

EOG M 109 146 34% 59,328 59,068 4.9x 5.5x -0.1x

EQT O 53 72 35% 33,359 44,794 8.2x 6.7x 1.7x

EXE O 103 150 46% 24,458 28,916 5.7x 5.3x 1.1x

FANG O 141 192 36% 40,930 59,782 5.9x 4.5x 1.3x

KOS M 1.6 2.0 25% 765 3,564 4.7x 2.0x 3.5x

LNG O 229 261 14% 50,249 78,602 11.4x 10.6x 3.4x

XOM O 112 129 16% 475,523 507,529 7.3x 8.6x 0.4x

VG M 9 12 27% 23,017 55,118 8.6x N/A 4.1x

CCJ O 92 98 6% 40,185 56,593 30.3x 37.5x 0.4x

718595_60ff43bb-c25c-4d63-a490-3802371509d8.pdf
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Americas Energy & Transition

(Power & Nuclear)
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What’s Next? American Energy & Transition (AE & T)

Source: LLNL, ORNL, EIA; Bernstein analysis and estimates

718595_60ff43bb-c25c-4d63-a490-3802371509d8.pdf
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AE & T (cont.)

 CO2 emissions associated with American’s Energy Landscape (in GT / Gigatons)… where the emissions occur

• ~31% of the emission occurred from electricity 

generation

• Global CO2 emission from fossil fuels was 37.4 GT 

in 2023, so US accounts for ~13% of global fossil 

fuel emissions with ~4% of the global population

Source: LLNL, ORNL, EIA; Bernstein analysis and estimates

718595_60ff43bb-c25c-4d63-a490-3802371509d8.pdf
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Source: EIA, Bloomberg, Baker Hughes, Enverus, company and news reports, BCG, Bernstein analysis

US Gas Supercycle – Power demand

718595_60ff43bb-c25c-4d63-a490-3802371509d8.pdf
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Source: Company reports, Bloomberg, WNA, IAEA, EIA, Bernstein analysis and estimates

Nuclear growth is driving by power demand

Full fuel cycle: from uranium to nuclear fuel

718595_60ff43bb-c25c-4d63-a490-3802371509d8.pdf
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Our Framework for AE & T

Market 
Competition / 
Improvements

• Increase utility 
per unit of 
energy

• Beware Jevons 
Paradox

New end use technology

Demand Side 
Force

• Reduce volume 
of end use

• Increase cost of 
end use

• Reduce utility of 
end use

Supply Side 
Force

• Reduce volume 
of energy

• Increase price 
of energy

• Reduce 
emissions of 
energy

New energy substitution

Market 
Competition / 
Improvements

• Fuel efficient 
engines

Electric Vehicles

Demand Side 
Force

• Import duty on 
ICE

• New ICE ban
• Congestion 

charges
• High quality 

public transport

Supply Side
 Force

• Restrict imports 
of gasoline

• Increase price 
of gasoline via 
taxes

• Reduce scope 1 
& 2 emissions at 
wellsite

Increased biofuels

Framework

Application

Source: Bernstein analysis
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Ticker Table – Global Metals & Mining
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Ticker Table – Americas Energy & Transition 
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note an investment recommendation for credit instruments published by the author(s) of this report may differ from the published view of the analyst covering equity securities
for the issuer(s) contained in this report and vice versa.

CREDIT RATINGS DEFINITIONS

The Autonomous brand has three categories of credit ratings:

• Credit Outperform (C-OP): The total return of the Reference Credit Instrument is expected to outperform the credit spread of bonds of other issuers operating in similar sectors
or rating categories over the next six months.

• Credit Neutral (C-N): The total return of the Reference Credit Instrument is expected to perform in line with the credit spread of bonds of other issuers operating in similar
sectors or rating categories over the next six months.

• Credit Underperform (C-UP): The total return of the Reference Credit Instrument is expected to underperform the credit spread of bonds of other issuers operating in similar
sectors or rating categories over the next six months.

Autonomous credit ratings are based on a 6-month time horizon.

A list of all investment recommendations produced by the author(s) of this report alongside credit ratings history are available upon request.

It is at the sole discretion of the Firm as to when to initiate, update and cease research coverage. The Firm has established, maintains and relies on information barriers to control
the flow of information contained in one or more areas (i.e. the private side) within the Firm, and into other areas, units, groups or affiliates (i.e. public side) of the Firm
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DISTRIBUTION OF EQUITY RATINGS/INVESTMENT BANKING SERVICES
Rating Market Abuse Regulation (MAR) and FINRA Rule

2241 classification
Count Percent Count* Percent*

Outperform BUY 620 51.07% 112 18.06%

Market-Perform (Bernstein Brand)

Neutral (Autonomous Brand)
HOLD 420 34.60% 81 19.29%

Underperform SELL 174 14.33% 19 10.92%

* These figures represent the number and percentage of companies in each category to whom Bernstein and Autonomous provided investment banking services.
As of September 30, 2025. All figures are updated quarterly.

Prior to April 1, 2024, Sanford C. Bernstein & Co., LLC. issued the ratings and price target information in the graph(s) below for the following companies: Anglo American PLC,
Antofagasta PLC, APA Corp, Barrick Mining, BHP Group PLC, Boliden AB, Cheniere Energy Inc, Cheniere Energy Partners LP, Chevron Corp, ConocoPhillips, Devon Energy Corp,
EOG Resources Inc, EQT Corporation, Exxon Mobil Corp, Freeport-McMoRan Inc, Glencore PLC, Kosmos Energy Ltd, Newmont Mining, Rio Tinto PLC and Vale SA.

PRICE CHARTS/ RATINGS AND PRICE TARGET HISTORY

This research publication covers six or more companies. For price chart and other company disclosures, please visit https://bernstein-autonomous.bluematrix.com/sellside/
Disclosures.action or you can write to the Director of Compliance, Bernstein Institutional Services LLC, 245 Park Avenue, New York, NY 10167.

CONFLICTS OF INTEREST

Bernstein Autonomous LLP or BSG France SA, beneficially, has either a net long or short position of 0.5% or more of the total issued share capital of a class of common equity
securities of the following MiFID eligible securities: Cameco Corp and EOG Resources Inc.

AB and/or its affiliates beneficially own 1% or more of a class of common equity securities of the following company: EOG Resources Inc.

Bernstein and/or affiliates have received compensation for investment banking services in the past twelve months from Cheniere Energy Inc.

Bernstein and/or affiliates have received compensation for investment banking services in the past twelve months from Cheniere Energy Partners LP.

Bernstein and/or affiliates have received compensation for investment banking services in the past twelve months from Rio Tinto PLC.

Bernstein and/or affiliates have received compensation for non-investment banking securities-related products or services in the previous twelve months from the following
clients: Anglo American PLC, BHP Group PLC, Cheniere Energy Inc, Cheniere Energy Partners LP, Chevron Corp, Exxon Mobil Corp, Glencore PLC, Rio Tinto PLC and Vale SA.
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Bernstein has received compensation for non-investment banking securities-related products or services in the previous twelve months from the following clients: EQT
Corporation.

An affiliate of Bernstein has received compensation for non-investment banking securities-related products or services in the previous twelve months from the following clients:
Exxon Mobil Corp, Glencore PLC and Vale SA.

Certain affiliates of Bernstein act as market maker or liquidity provider in the equities securities of: Anglo American PLC, Antofagasta PLC, APA Corp, Boliden AB, Cheniere Energy
Inc, Chevron Corp, ConocoPhillips, Devon Energy Corp, Diamondback Energy, Inc., EOG Resources Inc, EQT Corporation, Exxon Mobil Corp, Freeport-McMoRan Inc, Glencore
PLC, Kosmos Energy Ltd, Newmont Mining and Rio Tinto PLC.

Certain affiliates of Bernstein act as market maker or liquidity provider in the debt securities of: Anglo American PLC, BHP Group PLC, EOG Resources Inc and Glencore PLC.

Affiliates of Bernstein managed or co-managed in the past twelve months a public offering of securities of Cheniere Energy Inc and Cheniere Energy Partners LP.

Bernstein and/or affiliates had an investment banking client relationship during the past twelve months with Cheniere Energy Inc, Cheniere Energy Partners LP and Rio Tinto PLC.

OTHER MATTERS

The legal entity(ies) employing the analyst(s) listed in this report, and their location, can be determined by the country code of their phone number, as follows:

+1 Bernstein Institutional Services LLC; New York, New York, USA

+44 Bernstein Autonomous LLP; London UK

+33 BSG France S.A.; Paris, France

+34 BSG France S.A.; Madrid, Spain

+41 Bernstein Autonomous LLP; Geneva, Switzerland

+49 BSG France S.A.; Frankfurt, Germany

+91 Sanford C. Bernstein (India) Private Limited; Mumbai, India

+852 Sanford C. Bernstein (Hong Kong) Limited 盛博香港有限公司; Hong Kong, China

+65 Sanford C. Bernstein (Singapore) Private Limited; Singapore

+81 Sanford C. Bernstein Japan KK; Tokyo, Japan

Where this report has been prepared by research analyst(s) employed by a non-US affiliate, such analyst(s), is/are (unless otherwise expressly noted below) not registered as
associated persons of Bernstein Institutional Services LLC or any other SEC-registered broker-dealer and are not licensed or qualified as research analysts with FINRA. Accordingly,
such analyst(s) may not be subject to FINRA’s restrictions regarding (among other things) communications by research analysts with a subject company, interactions between
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research analysts and investment banking personnel, participation by research analysts in solicitation and marketing activities relating to investment banking transactions, public
appearances by research analysts, and trading securities held by a research analyst account.

CERTIFICATION

Each research analyst listed in this report, who is primarily responsible for the preparation of the content of this report, certifies that all of the views expressed in this publication
accurately reflect that analyst's personal views about any and all of the subject securities or issuers and that no part of that analyst's compensation was, is, or will be, directly or
indirectly, related to the specific recommendations or views in this publication.

II. ADDITIONAL GLOBAL CONFLICT DISCLOSURES

It is at the sole discretion of the Firm as to when to initiate, update and cease research coverage. The Firm has established, maintains and relies on information barriers to control
the flow of information contained in one or more areas (i.e., the private side) within the Firm, and into other areas, units, groups or affiliates (i.e., public side) of the Firm.

III. OTHER IMPORTANT INFORMATION AND DISCLOSURES

Separate branding is maintained for “Bernstein” and “Autonomous” research products.

• Bernstein produces a number of different types of research products including, among others, fundamental analysis and quantitative analysis under both the “Autonomous” and
“Bernstein” brands. Recommendations contained within one type of research product may differ from recommendations contained within other types of research products,
whether as a result of differing time horizons, methodologies or otherwise. Furthermore, views or recommendations within a research product issued under one brand may
differ from views or recommendations under the same type of research product issued under the other brand. The Research Ratings System for the two brands and other
information related to those Rating Systems are included in the previous section.

• Autonomous operates as a separate business unit within the following entities: Bernstein Institutional Services LLC, Bernstein Autonomous LLP, Sanford C. Bernstein (Hong
Kong) Limited 盛博香港有限公司 and Sanford C. Bernstein (India) Private Limited. For information relating to “Autonomous” branded products (including certain Sales materials)
please visit: www.autonomous.com. For information relating to Bernstein branded products please visit: www.bernsteinresearch.com.

Analysts are compensated based on aggregate contributions to the research franchise as measured by account penetration, productivity and proactivity of investment ideas. No
analysts are compensated based on performance in, or contributions to, generating investment banking revenues.

This report has been produced by an independent analyst as defined in Article 3 (1)(34)(i) of EU 596/2014 Market Abuse Regulation (“MAR”) and the same article of MAR as it
forms part of United Kingdom domestic law by virtue of the European Union (Withdrawal) Act 2018.

To our readers in the United States: Bernstein Institutional Services LLC, a broker-dealer registered with the U.S. Securities and Exchange Commission (“SEC”) and a member
of the U.S. Financial Industry Regulatory Authority, Inc. (“FINRA”) is distributing this publication in the United States and accepts responsibility for its contents. Where this material
contains an analysis of debt product(s), such material is intended only for institutional investors and is not subject to the US independence and disclosure standards applicable
to debt research prepared for retail investors.

Bernstein Institutional Services LLC may act as principal for its own account or as agent for another person (including an affiliate) in sales or purchases of any security which is a
subject of this report. This report does not purport to meet the objectives or needs of any specific individuals, entities or accounts.
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To our readers in Canada: If this publication pertains to a Canadian domiciled company, it is being distributed in Canada by Sanford C. Bernstein (Canada) Limited, which is
licensed and regulated by the Canadian Investment Regulatory Organization. If the publication pertains to a non-Canadian domiciled company, it is being distributed by Bernstein
Institutional Services LLC, which is licensed and regulated by both the SEC and FINRA, into Canada under the International Dealers Exemption.

This document may not be passed onto any person in Canada unless that person qualifies as "permitted client" as defined in Section 1.1 of NI 31-103.

To our readers in Brazil: This report has been prepared by Bernstein Institutional Services LLC, and Banco BTG Pactual S.A. ("BTG") is responsible for the distribution of this
report in Brazil.

To readers in the United Kingdom: This publication has been issued or approved for issue in the United Kingdom by Bernstein Autonomous LLP, authorised and regulated by
the Financial Conduct Authority and located at 60 London Wall, London EC2M 5SH, +44 (0)20-7170-5000. Registered in England & Wales No OC343985.

This document is for distribution only to persons who (i) have professional experience in matters relating to investments falling within Article 19(5) of the Financial Services and
Markets Act 2000 (Financial Promotion) Order 2005 (as amended, the “Financial Promotion Order”), (ii) are persons falling within Article 49(2)(a) to (d) (“high net worth companies,
unincorporated associations, etc.”) of the Financial Promotion Order, (iii) are outside the United Kingdom, or (iv) are persons to whom an invitation or inducement to engage in
investment activity (within the meaning of section 21 of the FSMA) in connection with the issue or sale of any securities may otherwise lawfully be communicated or caused to
be communicated (all such persons together being referred to as “relevant persons”). This document is directed only at relevant persons and must not be acted on or relied on
by persons who are not relevant persons. Any investment or investment activity to which this document relates is available only to relevant persons and will be engaged in only
with relevant persons.

To our readers in the member states of the EEA: This publication is being distributed by BSG France SA, which is authorised and regulated by the Autorité de Contrôle Prudentiel
et de Résolution (ACPR) and Autorité des Marchés Financiers (AMF).

To our readers in Hong Kong: This publication is being distributed in Hong Kong by Sanford C. Bernstein (Hong Kong) Limited 盛博香港有限公司, which is licensed and regulated
by the Hong Kong Securities and Futures Commission (Central Entity No. AXC846) to carry out Type 4 (Advising on Securities) regulated activities and subject to the licensing
conditions mentioned in the SFC Public Register (https://www.sfc.hk/publicregWeb/corp/AXC846/details)). This publication is solely for professional investors, as defined in the
Securities and Futures Ordinance (Cap. 571).

To our readers in Singapore: This publication is being distributed in Singapore by Sanford C. Bernstein (Singapore) Private Limited, only to accredited investors or institutional
investors, as defined in the Securities and Futures Act 2001 of Singapore ("SFA"). Recipients in Singapore should contact Sanford C. Bernstein (Singapore) Private Limited in
respect of matters arising from, or in connection with, this publication. Sanford C. Bernstein (Singapore) Private Limited is regulated by the Monetary Authority of Singapore and
licensed under the SFA as a capital markets services licence holder for dealing in capital markets products that are securities and collective investment schemes and an exempt
financial adviser for advising on, issuing and promulgating analyses and reports on securities. Sanford C. Bernstein (Singapore) Private Limited is registered in Singapore with
Company Registration No. 20213710W and located at One Raffles Quay, #27-11 South Tower, Singapore 048583, +65-6230-4612.

To our readers in the People’s Republic of China: The securities referred to in this document are not being offered or sold and may not be offered or sold, directly or indirectly, in
the People's Republic of China (for such purposes, not including the Hong Kong and Macau Special Administrative Regions or Taiwan, the “PRC”) in contravention of any applicable
laws of the PRC.

This document does not constitute an offer to sell or the solicitation of an offer to buy any securities in the PRC to any person to whom it is unlawful to make the offer or solicitation
in the PRC.

We do not represent that this document may be lawfully distributed, or that any securities may be lawfully offered, in compliance with any applicable registration or other
requirements in the PRC, or pursuant to an exemption available thereunder, or assume any responsibility for facilitating any such distribution or offering. In particular, no action
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has been taken by us which would permit a public offering of any securities or distribution of this document in the PRC. Accordingly, the securities are not being offered or sold
within the PRC by means of this document or any other document. Neither this document nor any advertisement or other offering material may be distributed or published in the
PRC, except under circumstances that will result in compliance with any applicable laws and regulations.

To our readers in Japan: This publication is being distributed in Japan by Sanford C. Bernstein Japan KK (サンフォード・C・バーンスタイン株式会社), which is registered
in Japan as a Financial Instruments Business Operator with the Kanto Local Finance Bureau (registration number: The Director-General of Kanto Local Finance Bureau (FIBO)
No.3387) and regulated by the Financial Services Agency. It is also a member of Japan Investment Advisers Association. This publication is solely for qualified institutional investors
in Japan only, as defined in Article 2, paragraph (3), items (i) of the Financial Instruments and Exchange Act.

For the institutional client readers in Japan who have been granted access to the Bernstein website by Daiwa Securities Group Inc. (“Daiwa”), your access to this document should
not be construed as meaning that Bernstein is providing you with investment advice for any purposes. Whilst Bernstein has prepared this document, your relationship is, and will
remain with, Daiwa, and Bernstein has neither any contractual relationship with you nor any obligations towards you.

To our readers in Australia: Sanford C. Bernstein (Hong Kong) Limited 盛博香港有限公司 is responsible for distributing research in Australia. It is regulated by the Securities
and Exchange Commission under U.S. laws, by the Financial Conduct Authority under U.K. laws, which differs from Australian laws. Sanford C. Bernstein (Hong Kong) Limited
盛博香港有限公司 is exempt from the requirement to hold an Australian financial services license under the Corporations Act 2001 in respect of the provision of the following
financial services to wholesale clients:

• providing financial product advice;

• dealing in a financial product;

• making a market for a financial product; and

• providing a custodial or depository service.

To our readers in India: This publication is being distributed in India by Sanford C. Bernstein (India) Private Limited (SCB India) which is licensed and regulated by Securities and
Exchange Board of India ("SEBI") as a research analyst entity under the SEBI (Research Analyst) Regulations, 2014, having registration no. INH000006378 and as a stock broker
having registration no. INZ000213537. SCB India is currently engaged in the business of providing research and stock broking services. Please refer to www.bernsteinresearch.in
for more information.

• SCB India is a Private limited company incorporated under the Companies Act, 2013, on April 12, 2017 bearing corporate identification number U65999MH2017FTC293762,
and registered office at Level 3A, 4th Floor, First International Financial Centre, Plot Nos C-54 and C-55, G Block, Near CBI Office, Bandra Kurla Complex, Bandra (East),
Mumbai 400098, Maharashtra, India (Phone No: +91-22-68421401).

• For details of Associates (i.e., affiliates/group companies) of SCB India, kindly email MUM-BERNSTEIN-InCompliance@bernsteinsg.com.

• SCB India does not have any disciplinary history as on the date of this report.

• Except as noted above, SCB India and/or its Associates (i.e., affiliates/group companies), the Research Analysts authoring this report, and their relatives

• do not have any financial interest in the subject company
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• do not have actual/beneficial ownership of one percent or more in securities of the subject company;

• is not engaged in any investment banking activities for Indian companies, as such;

• have not managed or co-managed a public offering in the past twelve months for any Indian companies;

• have not received any compensation for investment banking services or merchant banking services from the subject company in the past 12 months;

• have not received compensation for brokerage services from the subject company in the past twelve months;

• have not received any compensation or other benefits from the subject company or third party related to the specific recommendations or views in this report; and

• do not currently, but may in the future, act as a market maker in the financial instruments of the companies covered in the report.

• do not have any conflict of interest in the subject company as of the date of this report.

• Except as noted above, the subject company has not been a client of SCB India during twelve months preceding the date of distribution of this research report. Neither SCB
India nor its Associates (i.e., affiliates/group companies) have received compensation for products or services other than investment banking, merchant banking or brokerage
services from the subject company in the past twelve months.

• The principal research analyst(s) who prepared this report, members of the analysts' team, and members of their households are not an officer, director, employee or advisory
board member of the companies covered in the report.

• Our Compliance officer / Grievance officer is Ms. Rupal Talati, who can be reached at +91-22-68421451, or MUM-BERNSTEIN-InCompliance@bernsteinsg.com / Scbin-
investorgrievance@bernsteinsg.com

• The investor charter of SCB India is available on its website and may be accessed at Sanford C. Bernstein (India) Private Limited (bernsteinresearch.in)

• Disclaimer: Registration granted by SEBI, and certification from NISM, is in no way a guarantee of performance of the intermediary or provide any assurance of returns to
investors. Investments in securities market are subject to market risks. Read all the related documents carefully before investing.

To our readers in Switzerland: This document is provided in Switzerland by or through Bernstein Autonomous LLP, and is provided only to qualified investors as defined in article
10 of the Swiss Collective Investment Scheme Act (“CISA”) and related provisions of the Collective Investment Scheme Ordinance and in strict compliance with applicable Swiss
law and regulations. The products mentioned in this document may not be suitable for all types of investors. This document is based on the Directives on the Independence of
Financial Research issued by the Swiss Bankers Association (SBA) in January 2008.

To our readers in the Middle East: Bernstein Autonomous LLP, DIFC branch has its principal office at Gate Village 06, DIFC, Dubai, UAE. Bernstein Autonomous LLP, DIFC
branch is regulated by the Dubai Financial Services Authority (DFSA) with the registration number F008549 and is provisioned for Arranging Deals in Investments and Advising
on Financial Products. All communications and services are directed at Professional Clients and Market Counterparties only (as defined in the DFSA rulebook). Persons other than
Professional Clients and Market Counterparties, such as Retail Clients, are not the intended recipients of our communications or services.
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LEGAL

All research publications are disseminated to our clients through posting on the firm's password protected websites, bernsteinresearch.com and autonomous.com. Certain, but
not all, research publications are also made available to clients through third-party vendors or redistributed to clients through alternate electronic means as a convenience.

This publication has been published and distributed in accordance with the Firm's policy for management of conflicts of interest in investment research, a copy of which is available
from Bernstein Institutional Services LLC, Director of Compliance, 245 Park Avenue, New York, NY 10167. Additional disclosures and information regarding Bernstein's business
are available on our website www.bernsteinresearch.com.

The securities described herein may not be eligible for sale in all jurisdictions or to certain categories of investors where that permission profile is not consistent with the licenses
held by the entities noted herein. This document is for distribution only as may be permitted by law. This publication is not directed to, or intended for distribution to or use by,
any person or entity who is a citizen or resident of, or located in any locality, state, country or other jurisdiction where such distribution, publication, availability or use would be
contrary to law or regulation or which would subject any of the entities referenced herein or any of their subsidiaries or affiliates to any registration or licensing requirement
within such jurisdiction. This publication is based upon public sources we believe to be reliable, but no representation is made by us that the publication is accurate or complete.
We do not undertake to advise you of any change in the reported information or in the opinions herein. This publication was prepared and issued by entity referred to herein for
distribution to eligible counterparties or professional clients. This publication is not an offer to buy or sell any security, and it does not constitute investment, legal or tax advice.
The investments referred to herein may not be suitable for you. Investors must make their own investment decisions in consultation with their professional advisors in light of
their specific circumstances. The value of investments may fluctuate, and investments that are denominated in foreign currencies may fluctuate in value as a result of exposure to
exchange rate movements. Information about past performance of an investment is not necessarily a guide to, indicator of, or assurance of, future performance.

This report is directed to and intended only for our clients who are “eligible counterparties”, “professional clients”, “institutional investors” and/or “professional investors” as defined
by the aforementioned regulators, and must not be redistributed to retail clients as defined by the aforementioned regulators. Retail clients who receive this report should note
that the services of the entities noted herein are not available to them and should not rely on the material herein to make an investment decision. The result of such act will not
hold the entities noted herein liable for any loss thus incurred as the entities noted herein are not registered/authorised/ licensed to deal with retail clients and will not enter into
any contractual agreement/arrangement with retail clients. This report is provided subject to the terms and conditions of any agreement that the clients may have entered into
with the entities noted herein. All research reports are disseminated on a simultaneous basis to eligible clients through electronic publication to our client portal. The information
is private and confidential and for the use of the clients only.

This report has been prepared for information purposes only and is based on current public information that we consider reliable, but the entities noted herein do not warrant or
represent (express or implied) as to the sources of information or data contained herein are accurate, complete, not misleading or as to its fitness for the purpose intended even
though the entities noted herein rely on reputable or trustworthy data providers, it should not be relied upon as such. Opinions expressed are the author(s)’ current opinions as of
the date appearing on the material only and we do not undertake to advise you of any change in the reported information or in the opinions herein.

This publication was prepared and issued by the entity referred to herein for distribution to eligible counterparties or professional clients. The information in this report is intended
for general circulation and does not constitute an offer to buy or sell any security, investment, legal or tax advice nor a personal recommendation, as defined by any of the
aforementioned regulators. It does not take into account the particular investment objectives, financial situations, or needs of individual investors. The report has not been reviewed
by any of the aforementioned regulators and does not represent any official recommendation from the aforementioned regulators. The investments referred to herein may not be
suitable for you. Investors must make their own investment decisions in consultation with advice sought from a financial adviser regarding the suitability of the investment product,
taking into account the specific investment objectives, financial situation or particular needs of any recipient of the recommendation, before the recipient makes a commitment
to purchase the investment product.

The analysis contained herein is based on numerous assumptions. Different assumptions could result in materially different results. The information in this report does not
constitute, or form part of, any offer to sell or issue, or any offer to purchase or subscribe for shares, or to induce engage in any other investment activity. The value of any securities
or financial instruments mentioned in this report may fluctuate subject to market conditions. Information about past performance of an investment is not necessarily a guide to,
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indicative of, or assurance of future performance. Estimates of future performance mentioned by the research analyst in this report are based on assumptions that may not be
realized due to unforeseen factors like market volatility/fluctuation. In relation to securities or financial instruments denominated in a foreign currency other than the clients’ home
currency, movements in exchange rates will have an effect on the value, either favorable or unfavorable. Before acting on any recommendations in this report, recipients should
consider the appropriateness of investing in the subject securities or financial instruments mentioned in this report and, if necessary, seek for independent professional advice.

The securities described herein may not be eligible for sale in all jurisdictions or to certain categories of investors where that permission profile is not consistent with the licenses
held by the entities noted herein. This document is for distribution only as may be permitted by law. It is not directed to, or intended for distribution to or use by, any person or
entity who is a citizen or resident of or located in any locality, state, country or other jurisdiction where such distribution, publication, availability or use would be contrary to law or
regulation or would subject the entities noted herein to any regulation or licensing requirement within such jurisdiction.

Source: Bloomberg Index Services Limited. BLOOMBERG® is a trademark and service mark of Bloomberg Finance L.P. and its affiliates (collectively “Bloomberg”). Bloomberg or
Bloomberg’s licensors own all proprietary rights in the Bloomberg Indices. Neither Bloomberg nor Bloomberg’s licensors approves or endorses this material, or guarantees the
accuracy or completeness of any information herein, or makes any warranty, express or implied, as to the results to be obtained therefrom and, to the maximum extent allowed by
law, neither shall have any liability or responsibility for injury or damages arising in connection therewith.

No part of this material may be reproduced, distributed or transmitted or otherwise made available without prior consent of the entities noted herein. Copyright Bernstein
Institutional Services LLC Bernstein Autonomous LLP, BSG France S.A., Sanford C. Bernstein (Hong Kong) Limited 盛博香港有限公司, Sanford C. Bernstein (Canada) Limited,
Sanford C. Bernstein (India) Private Limited (SEBI registration no. INH000006378), Sanford C. Bernstein (Singapore) Private Limited and Sanford C. Bernstein Japan KK (サン
フォード・C・バーンスタイン株式会社). All rights reserved. The trademarks and service marks contained herein are the property of their respective owners. Any unauthorized
use or disclosure is strictly prohibited. The entities noted herein may pursue legal action if the unauthorized use results in any defamation and/or reputational risk to the entities
noted herein and research published under the Bernstein and Autonomous brands.
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