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What we’ll cover today

Biotech fundamentals: Sector performance, segmentation, POS 

valuation framework, segmentation

Recent trends

1

2
FDA

AIInnovation

Funding and 

M&A
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Annual total return | Biotech has underperformed pharma and the S&P for 

4 years running, with prolonged high rates a key driver
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In 2025 biotech is finally starting to rebound, up 18% YTD
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Source: Bloomberg, Bernstein analysis; priced as of market close on October 9, 2025
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Biotech is still ~30% off its early 2021 peak; multiples are depressed even 

as sales expectations continue to climb
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The investible universe is large… ~330 publicly traded biotechs >$100M 

market cap in Western countries, of which ~150 have market cap >$1B
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1. Large-cap companies are included as long as they have meaningful internal R&D; Exclusion criteria: Market cap <$100M; HQ outside North America, Western Europe, or ANZ; MedTech and orthobiologics 

Source: Bloomberg, Bernstein analysis
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Many different strategies have been applied in biotech but most strategies 

work best in certain subsectors of the bioverse
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caps
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M&A targets
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Predicting 
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Events

Investing in 

R&D 

Excellence

Investing for 

Cash 

Flow/Capital 

Returns

Industry 

fundamentals

Source: Bloomberg, Bernstein analysis
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Value creation in biotech comes from clinical trial success that increases 

the risk-adjusted NPV of the pipeline
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The catalyst path is 

critical
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need to be adjusted for 

risk

Implications

Industry 

fundamentals

Source: Discussions with market participants, Bernstein analysis
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Making sense of the madness | How to conceptualize SMID-cap biotech

Industry 

fundamentals
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Source: Discussions with market participants, Bernstein analysis
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Current drug pipeline | Development phase, TA, modality, and other 

candidate attributes
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Probability of success | First you need to know the benchmarks
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Industry 

fundamentals
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Probability of success | …Next step is to analyze the drug, disease, and 

trial design to identify and assess specific risks of trial failure

Key questions to help refine probability of success

• Biology risk: Does the target and mechanism 

actually address the disease pathology? 

• Safety: Is the risk-benefit profile expected to be 

favorable in the context of the disease and at the 

dose levels being tested?

• Endpoints: Are the primary and key secondary 

endpoints generally accepted as meaningful? Are 

they objective or subjective? Is the placebo effect 

typically large or small?

• Patient selection: Is the study being run in patients 

that are particularly well suited for the study drug?

• Biostatistics: Is the study adequately powered? Is 

there uncertainty about expected event rates? For 

interim analysis, how much alpha is being “spent”? 

• “The bar”: What does good look like given currently 

available therapies?

Specific examples

• Biology risk: Recent failure of Roche’s anti-TIGIT 

candidate (tiragolumab) vs. MRK’s Keytruda in 

NSCLC.

• Safety: NaV inhibitors for pain… VRTX achieved 

where others failed based on more selective, potent 

drug with favorable side effect profile allowing 

higher dosing

• Endpoints: MADRS in depression… large placebo 

effect size 

• Patient selection: REGN/SNY development of 

itepekimab in former smoker subpopulation of 

COPD given results of earlier trials. 

• Biostatistics: ALNY HELIOS-B trial… High level of 

uncertainty about study powering and background 

event rates given that 40% of patient also on 

another drug

• “The bar”: Ascendis fell 16% in Nov ‘22 after 

sharing achondroplasia data that showed benefit 

but unclear if differentiated vs. BioMarin

Source: Company reports, KOL interviews, investor discussions, Bernstein analysis

Industry 

fundamentals
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Key FDA regulatory concepts you are likely to come across

Term Definition

Accelerated Approval
Regulatory pathway that allows the FDA to approve drugs based on surrogate 

endpoints that are likely to predict clinical benefit, particularly for serious conditions 

where there is an unmet needs.

Advisory Committee 

(AdCom)

A panel of independent experts convened by the FDA to provide recommendations 

on the approval of new drugs or medical devices. The FDA isn’t required to follow 

the AdCom’s recommendations, but they often do.

Breakthrough Therapy 

Designation

Expedites development and review of drugs intended to treat a serious condition 

based on preliminary clinical showing potential for substantial improvement over 

available drugs. Eligible for everything fast track designation gets you + “intensive 

guidance” from the FDA.

Center for Biologics 

Evaluation and 

Research (CBER)

The part of the FDA that regulates biologic products for human use, including 

allergenics, blood and tissue-based products, cell and gene therapies, and 

vaccines. 

Center for Drug 

Evaluation and 

Research (CDER)

The part of the FDA that regulates over-the-counter and prescription drugs, as well 

as other products (e.g., sunscreen). CDER is responsible for all NDAs and some 

BLAs, including monoclonal antibodies. 

Clinical Hold
When the FDA delays/suspends a clinical trial due to either significant risk to study 

participants or a clinical protocol that doesn’t meet requirements. The hold lasts until 

the FDA is satisfied the issues have been resolved. 

Complete Response 

Letter (CRL)

FDA communication indicating that the review of an NDA or BLA is complete, but 

the application is not ready for approval. A CRL outlines deficiencies and, in some 

cases, offers guidance on how to address them.

Emergency Use 

Authorization (EUA)

FDA authorization during public health emergencies to allow the use of unapproved 

medical products or unapproved uses of approved medical products when there are 

no adequate, approved, and available alternatives.

Fast Track Designation
Expedites development and review of drugs for serious conditions that fill an unmet 

medical need. Allows for more frequent FDA interactions and eligibility for 

accelerated approval and priority review. 

Investigational New 

Drug (IND) Application

Application that a sponsor submits to the FDA before starting in-human studies. The 

IND contains preclinical data, proposed protocols, and information about the drug's 

composition and manufacturing.

New Drug Application 

(NDA)

The request for the FDA to approve a new drug for sale in the U.S. The NDA 

includes data from preclinical and clinical trials, and information about the drug's 

manufacturing, labeling, and safety.

Term Definition

Orphan Drug Designation
Status given to rare disease drugs for conditions affecting <200,000 people in the 

U.S. Provides benefits such as tax credits, user fee waivers, and market exclusivity 

for seven years post-approval.

Post-Marketing 

Requirement / 

Commitment (PMR, PMC)

Studies that the FDA requires (PMR) or requests (PMC) a sponsor to conduct after 

a drug is approved, to gather additional information about the drug's safety, 

efficacy, or optimal use.

Priority Review
Shortens the FDA’s review period for an NDA or BLA from the standard 10 months 

to 6 months. Granted to drugs that offer significant improvements in the treatment, 

diagnosis, or prevention of serious conditions.

Priority Review Voucher 

(PRV)

Awarded by the FDA to sponsors of approved treatments for certain neglected 

diseases and rare pediatric diseases. PRVs can be used to expedite the review of 

another drug or sold to another company.

Refuse to File (RTF)
FDA action when an NDA or BLA is deemed incomplete or not organized, leading to 

a rejection of the submission without a full review.

Regenerative Medicine 

Advanced Therapy 

Designation (RMAT)

Benefits include those given for fast track and breakthrough therapy designations 

but is only available for certain regenerative medicine therapies that intend to treat 

serious conditions with a large unmet need. 

Risk Evaluation and 

Mitigation Strategy 

(REMS)

Plan required by the FDA for certain drugs to ensure that their benefits outweigh 

their risks. REMS can include measures such as medication guides, communication 

plans, or restricted distribution programs.

Rolling Review
A process where the FDA reviews portions of a drug's NDA or BLA as they are 

completed, rather than waiting until the entire application is submitted. Often used 

in conjunction with Fast Track designation.

Surrogate Endpoint
A biomarker or other measurement used in clinical trials as a substitute for a direct 

measure of clinical benefit (e.g., survival or symptom improvement). Surrogate 

endpoints can be used in Accelerated Approval pathways.

Type A, B, and C Meetings

Different types of meetings that sponsors can request with the FDA:

Type A: Typically to discuss a stalled development program or clinical hold.

Type B: Held at pivotal stages in development, such as before submission of an 

IND, NDA, or BLA.

Type C: Anything that doesn’t fall into Type A or B.

Source: FDA, Bernstein analysis

Industry 

fundamentals
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Sales forecasting | Much less foreign than POS for investors coming from 

other sectors, but still some nuances to keep in mind

Industry 

fundamentals

• Starting point is epidemiology: Prevalence rate, diagnosis rate, and treatment rate

o Many companies, especially European, have epi appendices in their presentations

o Rare diseases with limited treatment options often have poorly characterized epi with non-

static dx and tx rates

• Standard approach is TAM x market penetration x share x price… 

o But for markets in which share and penetration changing a lot simultaneously, double 

check that your y/y revenue growth rates look smooth

• Bottom-up model for US is essential, while for ex-US may be sufficient to just index it 

to US based e.g., 50% price x 125% volume

• The same drug may be in development for multiple indications… need to probability 

adjust each indication separately

• Assets do not have terminal value…

o Check the 10-K for exclusivity periods (e.g., patents, and regulatory exclusivity) or, for 

those of you with access, just use IPD analytics

Source: KOL interviews, Investor discussions, Bernstein analysis
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Addressable market | Prescription drug spend in the US is ~$400B; 

investors need to understand the payer mix of the drugs they are analyzing

Industry 

fundamentals

Source: KOL interviews, Company reports, Bernstein analysis
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Drug pricing | Industry using higher launch pricing to counteract downward 

post-launch pressure, expect Inflation Reduction Act (IRA) to amplify this effect

List price growth post-launch has slowed and net 

price growth is now slightly negative

Source: Drug Channels Institute, JAMA, Bernstein analysis

However, pharma has responded to this downward pressure by 

raising launch prices significantly - $200-400k/year not uncommon

Industry 

fundamentals

718581_ff8956de-e450-45b1-9331-8c56bce2fed8.pdf
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Drug pricing | Gene therapy drugs often carry multi-million dollar price 

tags, but investors prefer chronically dosed meds rather than 1-and-done

Industry 

fundamentals
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Drug pricing | IRA cut list prices by ~60-70%, but only 22% impact on net 

price

• Price negotiation for drugs with highest Medicare spend, with 

certain exemptions including
o Small molecules for 9 years post-approval

o Biologics for 13 years post-approval

o Drugs with orphan drug designation

o Drugs with biosimilar or generic competitor

• Maximum fair price varies by time since approval

o 9-12 years: 75% of non-federal AMP

o 12-16 years: 65% of non-federal AMP

o >16 years: 40% of non-federal AMP

• Part D prices first take effect in 2026

• Part B negotiations start in 2026, first take effect in 2028

• Drug companies pay rebates if prices rise faster than inflation 

for Medicare beneficiaries, beginning in 2023

• Lower out-of-pocket cap in Medicare Part D, beginning 2024

• Drug companies pay 20% discount on drug spend above the 

out of pocket cap in Part D, beginning 2025

• Insulin monthly cost sharing capped at $35, beginning in 2023

Key provisions of the IRA

Drug selected for first round of 

negotiations

Source: CMS, Company reports, Bernstein analysis

Industry 

fundamentals

Drug Company

IRA discount 

to list price

Gross Part D 

Spend ($B)

Medicare 

patients

Eliquis BMS/Pfizer 56% 16.5 3,706,000

Jardiance
Boehringer 

Ingelheim
66% 7.1 1,573,000

Xarelto Bayer 62% 6.0 1,337,000

Januvia Merck 79% 4.1 869,000

Farxiga AstraZeneca 68% 3.3 799,000

Entresto Novartis 53% 2.9 587,000

Enbrel Amgen 67% 2.8 48,000

Imbruvica AbbVie/J&J 38% 2.7 20,000

Stelara J&J 66% 2.6 22,000

Fiasp/Novolog Novo Nordisk 76% 2.6 777,000

But average 

discount to net 

price only 22%

718581_ff8956de-e450-45b1-9331-8c56bce2fed8.pdf



Title of Presentation 20

Drug pricing | Changes to Part D cost sharing are favorable to members 

and unfavorable to Part D plans

Source: Visualization from KFF; CMS; Bernstein analysis

Industry 

fundamentals

For indications with competing Part B and Part D drugs, these changes are incrementally positive for the Part B 

drug, though Medicare Advantage plans continue to be responsible for 100% of Part B drug costs

718581_ff8956de-e450-45b1-9331-8c56bce2fed8.pdf
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Valuation | 3 primary approaches to valuation – DCF  is most important

• Risk-adjusted DCF: Whole-company or sum of the parts

• Price to sales or EV to sales

• Price to earnings

1

2

3

Source: Bloomberg, Bernstein analysis

Industry 

fundamentals
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Valuation | Profitable biotech and biopharma typically trades at 10-20x P/E
Earnings growth matters, but long-term revenue durability also very important
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Industry 

fundamentals
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Valuation | Commercial-stage biotech typically trades at 3-8x sales
Growth off a larger base is often rewarded more
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Industry 

fundamentals

Mkt Cap $50B+

Mkt Cap < $50B
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The number of biotechs trading below cash has spiked since YE24 and 

reached an all-time high of 133 in March 2025

Industry 

fundamentals

Source: Bloomberg, Bernstein analysis
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Just blindly buying sub-cash biotechs appears to be a viable strategy, but 

it depends on a few “big wins”

Markets
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What consensus? Sell-side consensus is less informative/important in 

biotech because the range of estimates is so wide
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Industry 

fundamentals

Source: Bloomberg, Bernstein analysis
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What we’ll cover today

Biotech fundamentals: Sector performance, segmentation, valuation 

framework

Recent trends

1

2

FDA

AIInnovation

Funding and 

M&A
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M&A | Cumulative transaction value down 70% in 2024 even as deal 

volume flat 

Sector trends
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M&A | In 2024 we saw a large number of small deals, while in 2025 it’s been 

the opposite

Source: Bloomberg, Company reports, Bernstein Analysis

Target Acquirer

Announcement 

date TA

Lead asset 

phase

Transaction 

value

Intra-Cellular Therapies Inc Johnson & Johnson 2025 Jan 13 CNS Approved 14,279

Blueprint Medicines Corp Sanofi 2025 Jun 02 Inflammation & Immunology Approved 9,100

SpringWorks Therapeutics IncMerck KGaA 2025 Apr 28 Oncology Approved 3,900

Scorpion Therapeutics Inc Eli Lilly & Co 2025 Jan 13 Oncology Ph1/2 2,500

Capstan Therapeutics Inc AbbVie Inc 2025 Jun 30 Inflammation & Immunology Ph1 2,100

Vicebio Ltd Sanofi 2025 Jul 22 Other/Multiple Ph1 1,150

Tourmaline Bio Inc Novartis AG 2025 Sep 09 Cardiovascular & Renal Ph2 1,039

IDRx Inc GSK PLC 2025 Jan 13 Oncology Ph1 1,000

Alpine Immune Sciences Inc Vertex Pharmaceuticals Inc2024 Apr 10 Inflammation & Immunology Ph2 4,600

Cymabay Therapeutics Inc Gilead Sciences Inc 2024 Feb 12 Rare Disease Filed 3,515

Longboard Pharmaceuticals IncH Lundbeck A/S 2024 Oct 14 CNS Ph3 2,475

MorphoSys AG Novartis AG 2024 Feb 05 Oncology Ph3 2,369

Morphic Holding Inc Eli Lilly & Co 2024 Jul 08 Inflammation & Immunology Ph2 2,334

Profoundbio US Co Genmab A/S 2024 Apr 03 Oncology Ph2 1,800

Deciphera Pharmaceuticals IncOno Pharmaceutical Co Ltd2024 Apr 29 Oncology Approved 1,781

Ambryx Biopharma Inc Johnson & Johnson 2024 Jan 08 Oncology Ph1/2 1,544

Fusion Pharmaceuticals Inc AstraZeneca PLC 2024 Mar 19 Oncology Ph2 1,481

Aliada Therapeutics Inc AbbVie Inc 2024 Oct 28 CNS Ph1 1,400

Inhibrx Inc Sanofi 2024 Jan 23 Rare Disease Ph2 1,304

Nerio Therapeutics Inc Boehringer Ingelheim Ventures2024 Aug 29 Oncology Preclinical 1,300

Eyebiotech Ltd Merck & Co Inc 2024 May 29 Other/Multiple Ph1/2 1,300

Yellow Jersey PR Ltd Johnson & Johnson 2024 May 28 Inflammation & Immunology Ph1 1,250

Human Immunology Biosciences IncBiogen Inc 2024 May 22 Inflammation & Immunology Ph2 1,150

Cardior Pharmaceuticals GmbHNovo Nordisk A/S 2024 Mar 25 Cardiovascular & Renal Ph2 1,111

Calliditas Therapeutics AB Asahi Kasei Corp 2024 May 28 Inflammation & Immunology Approved 1,101

Kate Therapeutics Inc Novartis AG 2024 Nov 21 Rare Disease Preclinical 1,100

Mariana Oncology Novartis AG 2024 May 02 Oncology Preclinical 1,000

Aiolos Bio Inc GSK PLC 2024 Jan 09 Inflammation & Immunology Ph1 1,000

Sector trends
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M&A | Patent pressures are looming over the industry, putting pressure on 

large pharmas to do more deals

Patent cliffs double in 2025-2030 vs. prior years

Source: Bloomberg, Bernstein analysis from Large Cap Pharma analyst Courtney Breen

Sector trends
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M&A | Oncology, immunology, and rare disease are the most common TA’s 

for deals, though CNS and metabolic are emerging areas of focus

Sector trends
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M&A | Pharma licensing deals for Chinese assets: Major spike in last 3 

years

Sector trends
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IPO | Recovery continuing at a slow pace
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IPO | We have seen less activity in 2025 than 2024 (which was already not 

great), but the post-IPO performance for this year’s class has been better

Source: Bloomberg, Bernstein Analysis; 2025 IPOs are as of September 15, 2025

7 IPO’s YTD and 

performance has 

been decent

Almost every IPO 

from 2023-2024 is 

underwater

Ticker Company TA/Tech Size ($M) Total return IPO date
LBRX LB Pharma CNS 285 12% 9/11/2025

AARD Aardvark Obesity 98 -46% 2/13/2025

SION Sionna Cystic Fibrosis 248 27% 2/7/2025

BIOV BioVersys Anti-infective 85 -14% 2/7/2025

MAZE Maze Renal 140 46% 1/31/2025

MTSR Metsera Obesity 316 98% 1/31/2025

AAPG Ascentage Oncology 126 135% 1/24/2025

SEPN Septerna Inc GPCR 331 -21% 10/25/2024

CAMP CAMP4 Therapeutics Corp Regulatory RNA 75 -70% 10/11/2024

UPB Upstream Bio Inc Inflammatory 293 3% 10/11/2024

BIOA BioAge Labs Inc Obesity 228 -73% 9/26/2024

MBX MBX Biosciences Inc Endocrine/obesity 188 -32% 9/13/2024

BCAX Bicara Therapeutics Inc Oncology 362 -35% 9/13/2024

ZBIO Zenas Biopharma Inc Immunology 259 19% 9/13/2024

ARTV Artiva Biotherapeutics Immunology 167 -79% 7/19/2024

ALMS Alumis Immunology 210 -73% 6/28/2024

RAPP Rapport Therapeutics CNS 156 40% 6/7/2024

CTNM Contineum Therapeutics Immunology 119 -23% 4/4/2024

BOLD Boundless Bio Oncology 100 -93% 3/27/2024

MGX Metagenomi Gene editing 94 -88% 2/9/2024

KYTX Kyverna Therapeutics Immunology 367 -82% 2/8/2024

ANRO Alto Neuroscience CNS 148 -76% 2/2/2024

AVBP ArriVent Biopharma Oncology 201 9% 1/26/2024

CGON CG Oncology Oncology 437 75% 1/25/2024

CRGX Cargo Therapeutics Oncology 281 11/10/2023

LXEO Lexeo Therapeutics Cardio, CNS 100 -53% 11/3/2023

RYZB RayzeBio Radiopharma 358 9/15/2023

NMRA Neumora Therapeutics CNS 250 -90% 9/15/2023

TSBX Turnstone Biologics Oncology 88 7/21/2023

APGE Apogee Therapeutics Immunology 345 117% 7/14/2023

MLYS Mineralys Therapeutics Cardiorenal 221 132% 2/10/2023

GPCR Structure Therapeutics (ADR) Obesity 185 39% 2/3/2023

Sector trends

718581_ff8956de-e450-45b1-9331-8c56bce2fed8.pdf



Title of Presentation 35

IPOs | Biotechs rarely die and are often acquired… but relatively few 

generate positive positive lifetime returns
Cumulative total shareholder return (TSR) from IPO date to present, segmented by IPO year
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FDA FTEs are down ~20% vs. YE24… is it possible this can be absorbed 

without consequence?

Source: Endpoints, Bernstein analysis

FDA
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FDA | Novel drug approvals averaged ~60 per year under both Trump and 

Biden vs. only ~40 during the Obama years. Will recent job cuts at FDA 

take us back down to those lower levels?

Source: FDA, Bernstein analysis

Sector trends
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Approvals did not keep pace with submissions during period of 

heightened workload (2019-2022), potentially illustrating capacity 

constraints

Sector trends
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Historically, FDA annual approvals have not exceeded 15 drugs per 1,000 

PDUFA program FTEs

Sector trends
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FDA | ~65% of drugs going before AdComs in the last 10 years were 

approved, seeing fewer AdComs post-COVID drop-off
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Innovation | Declining R&D productivity historically a real concern, but 

have seen some reversal in recent years 

What changed? More information, making better use of that information, and 

changes in the risk/benefit profile of drugs seeking approval

A Number of NMEs per billion 

US$ R&D spending
B Peak sales of NME per billion $ 

of R&D spending
A All-in cost of development per 

NME ($B)

Source: Nature Reviews Drug Discovery 19, 833-834 (2020); Bernstein analysis

Sector trends
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We continue to see incredible innovation across therapeutic areas, benefiting 

patients young and old, with both rare and high prevalence conditions

Source: FDA, Reuters, NEJM, Endpoints, Bernstein analysis

Sector trends

718581_ff8956de-e450-45b1-9331-8c56bce2fed8.pdf



Title of Presentation 43

AI | The market is telling us that AI drug discovery is overhyped. Is it?
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AI | Our expectations for market evolution and structure over 10 year 

period

Where we stand

We have already seen tremendous advances that support AI-enabled drug discovery and 

development… 

• ML techniques, development of novel databases and tools, computational power

And while market participants are investing accordingly, we have yet to see the sort of full-scale 

disruption some may envision

• Thus far, more akin to Tesla’s slow journey toward full self-driving as opposed to ChatGPT

• Value chain: Chemistry more validated, biology and clinical development more white space

Where we are going

• The key to sustainable competitive advantage is proprietary datasets… advantages from 

algorithms alone will be rapidly competed away

• Bias toward valuing companies based on their pipeline vs. capabilities

• Pharma companies will internalize these capabilities over time, expec to see few if any of these 

companies still standing in 10 years

Source: Bernstein analysis

Sector trends
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What we’ll cover today

Biotech fundamentals: Sector performance, valuation framework, 

segmentation

Recent trends

1
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• Underperform: Stock will trail the performance of the market index by more than 15 pp
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• Outperform (OP): The total return of the preferred instrument is expected to outperform preferred securities of other issuers operating in similar sectors or rating categories
over the next six months.

• Neutral (N): The total return of the preferred instrument is expected to perform in line with preferred securities of other issuers operating in similar sectors or rating categories
over the next six months.

• Underperform (UP): The total return of the preferred instrument is expected to underperform preferred securities of other issuers operating in similar sectors or rating categories
over the next six months.

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

AUTONOMOUS CREDIT RESEARCH
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to comply with its disclosure requirements.
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CREDIT RATINGS DEFINITIONS
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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%
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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: Allogene Therapeutics
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OTHER MATTERS
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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.
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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).
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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
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;
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• 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

• 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.
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• 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.

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
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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,
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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