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Business Description

Business Strategy & Outlook (13 Jan 2023)
Bulls Say / Bears Say (13 Jan 2023)
Economic Moat (13 Jan 2023)

Fair Value and Profit Drivers (13 Jan 2023)

Robust CF Portfolio; Shares Fairly Valued

Analyst Note Rachel Elfman, Equity Analyst, 8 Feb 2023
Vertex reported strong fourth-quarter results driven by robust performance of its cystic fibrosis, or CF,

Risk and Uncertainty (13 Jan 2023) drugs. Fourth-quarter revenue was over $2.3 billion, and fiscal 2022 revenue exceeded $8.9 billion,
Capital Allocation (13 Jan 2023) representing an 18% increase from the previous year. We don't anticipate a significant change to our
Analyst Notes Archive fair value estimate of $306 per share, and we view shares as currently fairly valued. Vertex's lengthy
Financials

Aoverdi patent protections and first-mover status in the lucrative cystic fibrosis market continue to support its
endaix

P , , narrow economic moat rating. We maintain Vertex's positive moat trend rating based on its CF drug
Research Methodology for Valuing Companies

approvals and its diverse pipeline that continues to make progress, with multiple clinical milestones
Important Disclosure .
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Conduct Policy, Personal Security Trading Policy (or an equivalent of), and

Investment Research Policy. For information regarding conflicts of interest, please

Robust demand for Vertex's cystic fibrosis triple combination therapy, Trikafta/Kaftrio, accounted for
86% of total 2022 sales, up from 75% in 2021, thanks to the drug’s rapid uptake in the U.S. and strong

visit: http://global.morningstar.com/equitydisclosures.

The primary analyst covering this company does not own its stock.

——— : —— perfarmance in multiple countries internationally. Management's CF revenue guidance for 2023 is
"The ESG Risk Rating Assessment is a representation of Sustainalytics' ESG Risk

Rating. largely within our expectations, and we anticipate over $9.6 billion in CF sales for the year.

We continue to have a positive outlook for Vertex's gene-editing candidate, exa-cel, which is being
developed in partnership with CRISPR Therapeutics for two blood diseases—transfusion-dependent
beta thalassemia and sickle cell disease. Exa-cel’s regulatory submissions were validated in the E.U. and

UK. in December 2022, and Vertex expects to complete its submission in the U.S. by the end of the first
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quarter of 2023.
Sector Industry
£ Healthcare Biotechnology Vertex and CRISPR have presented promising phase 3 data for exa-cel demonstrating that the drug has

Business Description

Vertex Pharmaceuticals is a global biotechnology
company that discovers and develops small-molecule
drugs for the treatment of serious diseases. Its key drugs
are Kalydeco, Orkambi, Symdeko, and Trikafta/Kaftrio for
cystic fibrosis, where Vertex therapies remain the
standard of care globally. In addition to its focus on
cystic fibrosis, Vertex is diversifying its pipeline through
gene-editing therapies such as CTX001 for beta-
thalassemia and sickle-cell disease, small-molecule
inhibitors targeting acute and chronic pain using non-
opioid treatments, and small-molecule inhibitors of
APOL1-mediated kidney diseases. Vertex is also
investigating cell therapies to deliver a potential

functional cure for type 1 diabetes.

the potential to be a durable, one-time functional cure. We like that two additional phase 3 studies have
been initiated to evaluate exa-cel in pediatric patients, which would broaden the addressable patient
population if approved. We assign a 45% probability of approval to exa-cel and anticipate it could reach

the market as early as 2023.

Business Strategy & Outlook Rachel Elfman, Equity Analyst, 13 Jan 2023

Vertex Pharmaceuticals, which was once known for discovering Incivek, a blockbuster hepatitis C drug
is now overshadowed by a robust cystic fibrosis franchise. Vertex's approved cystic fibrosis drugs are
Kalydeco, Orkambi, Symdeko, and Trikafta, which will make Vertex eligible to treat about 90% of the CF
population, assuming international and pediatric approvals. We expect Vertex to maintain its dominant
position in CF, given the strong efficacy of its therapies, lengthy patents, and lack of competition, while

developing pipeline candidates in other rare indications to spur growth.

Cystic fibrosis is a rare indication characterized by a progressive and deadly decline in lung function,
affecting approximately 83,000 people worldwide. Since its 2012 launch, Kalydeco has captured most of
its target patient population (less than 10% of CF patients with specific genetic mutations) and has
become the backbane of combination therapies, including Orkambi, Symdeko, and Trikafta. Orkambi's
launch in 2015 expanded the eligible patient population by adding CF patients with homozygous
F508del mutations, but its uptake was slower because of its safety profile. Symdeko's 2018 launch
didn’t come with any worries over safety and contributed over $700 million in revenue in its first year,
targeting the same population as Orkambi plus some additional patients. Trikafta, a triple-combination
therapy, has had a strong launch since its U.S. approval in 2019, and it has significantly expanded the

company's addressable patient population to heterozygous patients.

Vertex's comprehensive approach has already shaped the treatment of CF and earned it a dominant
position worldwide. The chronic nature of therapy and limited competition on the horizon heighten the
CF market's attractiveness. Given these positive market dynamics, we think Vertex's CF program could

grow to over $11 billion within our forecast period.

Vertex's pipeline spans several rare diseases, including exa-cel for beta-thalassemia and sickle-cell
disease, VX-147 for APOL1-mediated kidney disease, and small-molecule inhibitors for pain. We think
the CF franchise will provide ample cash for the development of these candidates.

Bulls Say Rachel Elfman, Equity Analyst, 13 Jan 2023

» The firm's cystic fibrosis therapies are poised to dominate the lucrative market for the foreseeable

© Morningstar 2023. All Rights Reserved. Unless otherwise provided in a separate agreement, you may use this report only in the country in which its original distributor is based. The information, data, analyses and opinions
presented herein do not constitute investment advice; are provided solely for informational purposes and therefore are not an offer to buy or sell a security; and are not warranted to be correct, complete or accurate. The

MCORNINGSTAR

opinions expressed are as of the date written and are subject to change without notice. Except as otherwise required by law, Morningstar shall not be responsible for any trading decisions, damages or other losses resulting
from, or related to, the information, data, analyses or opinions or their use. The information contained herein is the proprietary property of Morningstar and may not be reproduced, in whole or in part, or used in any manner,
without the prior written consent of Morningstar. Investment research is produced and issued by subsidiaries of Morningstar, Inc. including, but not limited to, Morningstar Research Services LLC, registered with and
governed by the U.S. Securities and Exchange Commission. To order reprints, call +1 312-696-6100. To license the research, call +1312-696-6869. Please see important disclosures at the end of this report.



Morningstar Equity Analyst Report | Report as of 8 Feb 2023 03:48, UTC | Reporting Currency: USD | Trading Currency: USD | Exchange: NASDAQ - ALL MARKETS

Page 3 of 21

Vertex Pharmaceuticals Inc \/ETX de 3 7 ce 20232229, urc

Last Price Fair Value Estimate Price/FVE Market Cap Economic Moat™  Moat Trend™ Uncertainty Capital Allocation  ESG Risk Rating Assessment’
308.54 USD 306.00 USD 1.01 78.26 USD Bl & Narrow Positive High Standard : -
6 Feb 2023 1 Feb 2023 06:00, UTC
7 Feb 2023 1 Nov 2022 17:17, UTC
Competitors

Economic Moat
Moat Trend
Currency

Fair Value

1-Star Price
5-Star Price
Assessment
Morningstar Rating
Analyst

Capital Allocation
Price/Fair Value
Price/Sales
Price/Baok
Price/Earning
Dividend Yield
Market Cap
52-Week Range
Investment Style

Vertex Pharmaceuticals Inc

(D

308.54

Last Close ‘

Alnylam Pharmaceuticals Inc

(D

J Last Close ‘

Fair Value

306.00

Uncertainty : High

N
@ Narrow

Positive

usb

306.00

474.30

183.60

Fairly Valued
Kk k

Rachel Elfman, Equity Analyst
Standard

1.01

8.95

5.69

24.07

78.26 Bil
225.28—325.19
Large Growth

Fair Value

199.00

Uncertainty : High

@ Narrow
Positive
usD

199.00
308.45
119.40
Fairly Valued
Kk k
Rachel Elfman, Equity Analyst
Standard
mm

21.78

142.92

27.58 Bil
117.58—242.97
Mid Growth

Biomarin Pharmaceutical Inc

Seagen Inc Ordinary Shares

2 2
—— Fair Value
Last Close 150.00

..... J 111.31 Uncertainty : High
FairVawe [T 1 last Close
Uncertainty : Medium R

N N

@ Narrow @ Narrow

Positive Positive

usD usD

105.00 150.00

141.75 232.50

73.50 90.00

Fairly Valued Fairly Valued

Jook ok e ¥kok

Karen Andersen, Sector Strategist
Standard

1.06

10.54

453

258.86

20.85 Bil

70.73—117.77

Mid Core

Rachel Elfman, Equity Analyst
Standard

0.92

13.56

9.04

25.25 Bil
105.43—183.00
Mid Growth

competition.

future, based on the disease-modifying potential of the drugs, chronic use by patients, and limited

» Vertex's leading drug candidates were mostly discovered in-house, lending credibility to its drug-

discovery technology and potential to generate additional pipeline candidates.

» Vertex's combination therapies have lengthy patents, protecting the profitable cystic fibrosis portfolio

from generics.

Bears Say Rachel Elfman, Equity Analyst, 13 Jan 2023

» Vertex is highly dependent on the success of its cystic fibrosis franchise, and it could fail to diversify if

its other pipeline candidates are not successful.

» Pricing pressure could erode returns, given the high price tag of Vertex's therapies.

» Gene-editing programs could disrupt Vertex's hold in the cystic fibrosis market.

Economic Moat Rachel Elfman, Equity Analyst, 13 Jan 2023
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Vertex's portfolio of patent-protected cystic fibrosis drugs forms the basis of our narrow economic moat
rating. The company is well supported by lengthy patent protections extending as far as 2037 and first-
mover status in the lucrative cystic fibrosis market. Additionally, Vertex holds significant patient share as
nearly 50% of patients worldwide are currently treated for cystic fibrosis using its medicines. More than
30,0000 additional patients worldwide who are currently untreated will be able to seek treatment using
Vertex's recently approved triple combination regimen, Trikafta/Kaftrio. Vertex's marketed drugs
Kalydeco, Orkambi, Symdeko, and Trikafta/Kaftrio are the only disease-modifying cystic fibrosis drugs on
the market that restore cystic fibrosis transmembrane conductance regulator, or CFTR. They restore
proper function to the CFTR protein or correct its production process so that a normal protein is made.

Vertex's portfolio makes up the backbone of cystic fibrosis therapy and supports strong pricing power.

Cystic fibrosis is a genetic disorder affecting roughly 83,000 people worldwide that causes a progressive
and deadly decline in the function of the lungs and digestive system. While the number of patients is
small, the six-figure pricing for Vertex's disease-modifying drugs creates megablockbuster sales. Vertex's
cystic fibrosis portfolio has experienced a pretty welcoming commercial and regulatory environment due
to the rarity of cystic fibrosis and the lack of disease-modifying treatments. The market's attractiveness
is heightened by the chronic nature of therapy and limited competition due to the complexity of

developing efficient drugs to treat the disease.

Intangible assets are the key moat source for Vertex, as the company benefits from lengthy patent
protections for each of its four cystic fibrosis therapies currently on the market. Vertex has been able to
build upon its intellectual property, developing better drug combinations that increasingly capture a
greater number of patients with various cystic fibrosis mutations. Kalydeco, approved in 2012 for
patients with one copy of the G551D mutation, quickly picked up label expansions in additional
mutations and age groups, which expanded the eligible patient population from about 1,000 patients in
the U.S. when first approved to over 4,000 by 2015. Orkambi was approved in 2015 for patients with two
copies of the common F508del mutation. Orkambi expanded the eligible patient population significantly,
to over 30,000 globally by the end of 2016. Symdeko, approved in 2018, didn't significantly expand the
addressable population as it targets the same patient population as Orkambi, but it helped capture

some additional patients due to its better efficacy.

Trikafta was approved in the United States in 2019, and it was approved in the European Union in 2020
under the name Kaftrio. Trikafta/Kaftrio is a triple combination regimen that further expands the eligible
patient population by an additional 30,000 patients worldwide. Just since the beginning of 2021,
Trikafta/Kaftrio has been approved and reimbursed/accessible in 12 countries outside the U.S.,
including Denmark, Germany, Ireland, Israel, Switzerland, the United Kingdom, and Australia. Vertex is
awaiting the potential approval of Trikafta in many other countries and in pediatric patients not yet

approved for the drug, but we think the eligible patient population for Vertex's four therapies will reach
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about 75,000 people, or roughly 90% of all cystic fibrosis patients. Only 10% of cystic fibrosis patients
have a genetic mutation that is not currently able to be treated with any of Vertex's four drugs on the

market.

Vertex's strategy has been to use its intangible assets and expertise to build upon its first cystic fibrosis
drug, Kalydeco. Symdeko and Orkambi are doublet combinations that add a CFTR corrector to Kalydeco,
a CFTR potentiator. Vertex's most recent drugs to receive approval, Trikafta/Kaftrio, which are triple
combination regimens, build on molecules in Symdeko and Kalydeco while layering in a new CFTR
corrector, elexacaftor. The complexity and unique mechanism of these drugs results in a new,
efficacious therapy that serves as a competitive advantage for Vertex. Many competitors study their
own drug pipeline candidates in combination with one or more of Vertex's molecules, illustrating

Vertex's position as the backbone of treatment options.

Vertex commands strong pricing power because cystic fibrosis is a rare, chronic condition and there are
no alternative disease-modifying treatment options currently on the market. Many patients start
treatment for cystic fibrosis in early childhood and continue throughout their lifetime. Trikafta's U.S. list
price at launch reached $311,000, exhibiting the company's strong pricing power. We estimate that
Kalydeco, Orkambi, and Symdeko all command pricing upward of $230,000-$250,0000 a year for their
therapies. With strong efficacy and pricing power, Vertex's cystic fibrosis partfolio has the potential to

contribute over $11 billion in 2031 sales compared with just over $6 billion in 2020.

We believe Vertex does not face significant competition in the cystic fibrosis market. Galapagos (in
partnership with AbbVie) was previously its closest competitor, but in 2018 it reported lackluster phase
2 results for its lead candidates, illustrating the high bar of efficacy from Vertex's portfolio. AbbVie
initially stepped away from further trials, but then it entered into an agreement to license a cystic
fibrosis asset from the Cystic Fibrosis Foundation in October 2019. AbbVie is in the process of two phase
2 studies conducted with the Therapeutics Development Network. We don't see this as a viable threat
to Vertex since phase 2 trials are still very early in the drug-development process and it would be years

away from potentially reaching the market.

We don't think Vertex's pipeline outside of cystic fibrosis contributes to its narrow moat, as many of its
assets are in the early stages of development. However, with Vertex's substantial cash flow, we think
the company is well positioned to continue the research and development of drugs for several rare
diseases over the next decade. Further, the pipeline's focus on rare indications with few or no approved
treatment options will likely support pricing power. Therefore, we believe it is mare likely than not that
Vertex will be able to earn excess returns aver the next 10 years and warrants a narrow economic moat

rating.
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Fair Value and Profit Drivers Rachel Elfman, Equity Analyst, 13 Jan 2023

We assign Vertex Pharmaceuticals a fair value estimate of $306 per share.

Our valuation remains heavily dependent on the cystic fibrasis portfolio, including its latest drug,
Trikafta/Kaftrio. This new triple-combination drug is poised to continue generating strong sales

throughout our explicit forecast period.

We model nearly $8.9 billion in cystic fibrosis sales in 2022, largely driven by Trikafta/Kaftrio, which
treats both F508del homozygous and heterozygous patients. Vertex's portfolio of cystic fibrosis therapies
allows it to reach 90% of cystic fibrosis patients globally, assuming international and pediatric

approvals.

While we give the company's pipeline candidates fairly low probabilities of approval due to their early
stages in development, Vertex is targeting several blockbuster opportunities, which we forecast will
contribute roughly $2.4 billion in 2027 pipeline sales. Key opportunities include exa-cel (gene-editing
candidate in partnership with CRISPR Therapeutics) for beta-thalassemia and sickle-cell disease as well
as next-generation CFTR correctors far cystic fibrosis. Exa-cel is co-developed and will be co-
commercialized, if approved, with net profits split under a 60/40 agreement with 60% allocated to
Vertex and 40% to CRISPR Therapeutics. Management remains on track for its regulatory submissions in

the U.S. and Europe, and we anticipate exa-cel could reach the market by 2023.

We also expect the company will continue funding research in cystic fibrosis to develop next-generation
therapies for CF, including small-molecule correctors and gene-editing technology. We've assigned as
25% base-case probability of approval for Vertex's next-generation cystic fibrosis therapy, VX-121/
tezacaftor/VX-561. Phase 3 clinical trials are now underway to evaluate this new once-daily triple-
combination regimen that has the potential for superior performance to existing drugs, including

Trikafta/Kaftrio, which is taken twice daily.

We assume that selling, general, and administrative expenses as a percentage of sales is in the low-
double digits to high-single digits throughout our forecast period. Robust product sales should expand

the 2031 operating margin to about 54%.

Risk and Uncertainty Rachel Elfman, Equity Analyst, 13 Jan 2023

We assign Vertex a high uncertainty rating. Chronic therapies for rare diseases are often priced above
cost-effective levels, and Vertex's cystic fibrosis therapies are priced at least three times the level that
cost-effectiveness watchdog ICER would deem cost-effective. We expect Vertex could see reduced
exposure to potential pricing pressure with time, particularly if the firm makes headway with gene
editing (CTX-001 for rare blood disorders) and cell therapy (VX-880 for type 1 diabetes). Gene and cell
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therapies have the potential to provide cost-effective, one-time therapies, as shown by recent reviews

for approved therapies like Gilead's Yescarta and Novartis' Zolgensma.

Less cost-effective drugs like Vertex's Trikafta/Kaftrio could face U.S. pricing pressure from potential
disruptive drug pricing reforms, and our high uncertainty rating accounts for potential pricing pressure
from payers or regulators that may depress returns. Also, Vertex's sales from the U.S. are relatively high

as compared with its biopharma peer group, which gives more weight to U.S. pricing decisions.

That said, Vertex's concentration in cystic fibrosis is offset by its dominant position and lack of
competition. We think the lack of close competition and strong cash generation in the medium term
provide a solid cushion, which should allow Vertex to continue diversifying and expanding its pipeline.
Vertex's therapies are disease-modifying, but they do not correct the underlying genetic mutation,
which leaves room for improvement. While Vertex has a next-generation pipeline in CF correctors and

gene editing, competition in gene editing could disrupt the company's successful franchise.

Product governance is also an ESG risk, as failure to adhere to extensive regulations and quality
management standards can lead to expensive recalls, increased regulatory scrutiny, compliance costs,

and lawsuits from affected customers.

Capital Allocation Rachel Elfman, Equity Analyst, 13 Jan 2023

We assign Vertex a Standard capital allocation rating. Our analysis evaluates what we determine to be
the three key facets of management decision-making from the perspective of shareholders: balance
sheet strength, investment efficacy, and distributions. Our Standard rating results from a sound balance

sheet, fair investment strategy, and an assessment of shareholder distributions as appropriate.

Vertex's balance sheet is sound, with revenue cyclicality and operating leverage each possessing a
medium rating. The company is in strong financial health, thanks to its robust cash flow generation and

low debt. As of year-end 2021, Vertex held about $7.5 billion in cash and investments.

We view Vertex's investment decisions as fair and economic profit is increasing throughout our explicit
forecast period. In 2019, management wisely allocated capital toward diversifying the pipeline, which
included two acquisitions of private biotechnology companies, each presenting a unique market
opportunity. Vertex bought Exonics Therapeutics (gene editing in Duchenne muscular dystrophy) for
$266 million up front (plus milestones) and Semma Therapeutics (human-derived stem cell islets to cure
type 1 diabetes) for $937 million. While these assets remain in early stages of development, we like
management's focus on diversifying Vertex's pipeline to ensure future growth, which is well before any
of its CF patents reach their expiration. The company is also investing in gene-editing technology in
order to create even more innovative and effective cystic fibrosis drugs. We expect Vertex will continue

investing in a more diversified rare-disease portfolio as it looks beyond the cystic fibrosis market.
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Finally, we assess overall shareholder distributions as appropriate. Even though the company does not
currently pay a dividend, we view this as appropriate since Vertex is growing quickly and reinvesting in

R&D helps build its value and support its narrow moat.

Dr. Jeffrey Leiden became CEO and chairman in 2012. His experience includes a role as managing
director at Clarus Ventures, which specializes in life sciences capital, as well as president and chief
operating officer at Abbott. His experience in Big Pharma shone through as he brought Vertex from the
cash-burning stage of an emerging biotech to a large, leading biotech firm with an expansive franchise
in cystic fibrosis therapies. He has since stepped down from the CEQ role and serves as executive chair
of the board.

Former chief medical officer Dr. Reshma Kewalramani took on the CEQ role in April 2020. Before joining
Vertex in 2017, Kewalramani spent over a decade at Amgen. We believe she is well suited to lead

Vertex as it expands outside of its cystic fibrosis franchise.

The rest of the management team is composed of other Big Pharma veterans with adequate levels of
experience, in our view. Previous CFO lan Smith was abruptly terminated in early 2019 because of
personal behavior. While no details were disclosed, we have no reason to believe that this significantly
weighs on the company's stewardship.

Historical controversies related to compensation and other practices don't affect our stewardship rating
for the current team. We think management compensation has been historically high, although recent
measures spurred by a shareholder vote have curtailed the amounts going forward. In 2014, Leiden's
total compensation was $36.6 million, and several senior managers had compensation packages above
$10 million. In 2015, Leiden's total compensation dropped to $28 million in response to shareholder
disapproval, and in 2020, it dropped to about $16.5 million. The company has also been probed by the
Securities and Exchange Commission for a series of large insider stock sales on positive clinical news in

past years.

Analyst Notes Archive

Narrow-Moat Vertex Maintains Strong CF Performance; Raising FVE to $306; Shares Fairly Valued
Rachel Elfman, Equity Analyst, 1 Nov 2022

Vertex continues to report strong performance in its cystic fibrosis (CF) business and solid pragress for
its developing pipeline. The company reported third-quarter results highlighted by $2.3 billion in
revenue, representing an 18% increase from the prior year period. Management raised its 2022 revenue
guidance by nearly 2% at the midpoint thanks to continued robust demand for its key cystic fibrosis
triple combination therapy Trikafta/Kaftrio. Vertex's pipeline candidates are also continuing to make

progress. After adjusting our near-term forecasts to reflect the strong uptake of Trikafta/Kaftrio both
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within and outside of the U.S., we now farecast $8.9 billion in cystic fibrosis revenue this year. We
raised our fair value estimate to $306 per share from $293. We view shares as fairly valued, currently
trading in 3-star territory. We maintain our Narrow Moat and positive trend ratings, which are

supported by Vertex's strong intangible assets and diverse pipeline.

We continue to have a positive outlook for Vertex's gene-editing candidate, exa-cel, which is being
developed in partnership with CRISPR Therapeutics for two blood diseases - transfusion-dependent
beta thalassemia and sickle cell disease. Vertex and CRISPR have presented promising phase 3 data for
exa-cel demonstrating that the drug has the potential to be a durable, one-time functional cure. We like
that two additional phase 3 studies have been initiated to evaluate exa-cel in pediatric patients, which
would broaden the addressable patient population if approved. We assign a 45% probability of approval
to exa-cel and anticipate it could reach the market as early as 2023. By 2031, we forecast Vertex could
receive $2.7 billion in probability-weighted revenue from exa-cel. Vertex remains on track to complete
FDA regulatory filings for exa-cel by the end of the first quarter of 2023, and it expects to submit filings
in Europe and the U.K. by the end of 2022.

Narrow-Moat Vertex Reports Solid Q2 Results; Maintaining $293 FVE, Shares Fairly Valued Rachel
Elfman, Equity Analyst, 10 Aug 2022

Vertex reported solid second-quarter results highlighted by nearly $2.2 billion in revenue, representing a
22% increase from the prior-year period. Management raised its 2022 revenue guidance by about 2% at
the midpoint thanks to strong demand for key cystic fibrosis triple combination therapy Trikafta/Kaftrio.
Vertex's pipeline candidates continue to make progress and are tracking our expectations. After slightly
adjusting our near-term forecasts to account for stronger Trikafta sales, we forecast Vertex will achieve
$8.7 billion in cystic fibrosis revenue this year, and we maintain our fair value estimate of $293 per
share as our long-term outlook remains unchanged. We view shares as fairly valued, currently trading in
3-star territory. We maintain our narrow economic moat and positive trend ratings, which are supported

by Vertex's intangible assets and diverse pipeline.

We continue to have a strong outlook for Vertex's gene-editing pipeline candidate, exa-cel (formerly
known as CTX001), which is being developed in partnership with CRISPR Therapeutics for transfusion-
dependent beta thalassemia and sickle cell disease. Exa-cel remains on track to submit regulatory filings
in Europe and the U.K. by the end of 2022, and discussions with the FDA are angoing. Vertex and
CRISPR presented positive phase 3 data for exa-cel demonstrating that the drug has the potential to be
a durable, one-time functional cure. We like that two additional phase 3 studies have been initiated to
evaluate exa-cel in pediatric patients, which would broaden the addressable patient population if
approved. We assign a 45% probability of approval to exa-cel and anticipate it could reach the market
as early as 2023. By 2031, we forecast Vertex could receive $2.7 billion in probability-weighted revenue

from exa-cel.
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Drug Pricing Policy in the Inflation Reduction Act a Moderate But Manageable Negative to
Biopharma Karen Andersen, CFA, Sector Strategist, 1 Aug 2022

The likelihood of drug-pricing policy changes in the United States changed dramatically over the course
of July, and we are now assessing the impact of the various measures included in the Inflation
Reduction Act of 2022 in our Big Biopharma valuation models. Assuming the bill is eligible to pass via
reconciliation (the Senate parliamentarian is reviewing the bill), we think Democrats will be able to pass
the Senate bill, paving the way for it to be signed into law. Overall, we don’t expect major changes to
our fair value estimates or moat ratings, as the changes net out to a moderate negative that we believe
is manageable, likely through a combination of cost-cutting, agreements with generic firms for limited
authorized generic launches (to avoid the list for negotiated drugs), and higher launch prices (to counter

pressure on price increases and earlier declines due to negotiation).

From the perspective of patients, the bill reduces potential out-of-pocket costs in Medicare, making it
widely popular. While government savings are highly driven by Medicare drug price negotiation and
inflation caps (roughly $100 billion in savings from each measure, according to Congressional Budget
Office estimates), we see three key impacts to drug firm revenue streams from the bill: shifting
Medicare Part D cost-sharing to biopharma firms with more expensive drugs; penalizing biopharma
firms that raise Medicare prices by more than the rate of inflation annually; and mandatory price cuts on
the top-selling Medicare drugs that have extended patent protection. We had previously included
potential modest U.S. drug policy changes in our Big Biopharma valuation models related to Part D

redesign and inflation caps, but these didn't result in any significant fair value estimate changes.

Our New Capsule System Tackles Biopharma ESG Risk Tied to U.S. Drug Pricing and Cost-
Effectiveness Karen Andersen, CFA, Sector Strategist, 13 Jun 2022

Marningstar now directly incorporates cost-effectiveness analysis into our biopharmaceutical ratings
through what we're calling our capsule system. Given the lack of regulatory oversight on whether U.S.
drug launch prices or price increases are justified, an independent, private organization—the Institute
for Clinical and Economic Review, or ICER—has gained prominence and authority assessing cost-
effectiveness. Drugs that are priced above ICER's cost-effectiveness thresholds or that record high
unsupported price increases contribute to Morningstar's ESG Risk Rating Assessment and equity
research methodology for incorporating environmental, social, and governance risk into our fair value

estimates and moat and uncertainty ratings.

Using our capsule system, we think that AbbVie, Amgen, Biogen, Johnson & Johnson, and Vertex
Pharmaceuticals have the largest excessive deviations from cost-effective pricing for a significant
portion of their branded drug portfolios. We have raised our uncertainty ratings for AbbVie, Amgen, and

Vertex to high from medium because of their lower capsule number and high reliance on branded drug
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sales in the United States.

Looking at the intersection of ESG risk and valuation, BioMarin Pharmaceutical and Sanofi appear well

positioned. Conversely, firms such as AbbVie, Amgen, and J&J are more exposed to ESG risk and appear

gither fairly valued or overvalued.

Narrow-Moat Vertex Reports Strong Q1 Results; Maintaining $293 FVE, Shares Undervalued Rachel

Elfman, Equity Analyst, 8 May 2022

Vertex reported strong first-quarter results highlighted by nearly $2.1 billion in product revenue,

representing a 22% increase from the prior year period. We've updated our valuation model, and we

maintain our fair value estimate of $293 per share and continue to view shares as undervalued. The

stock is currently trading in 4-star territory about 14% below our fair value estimate. We maintain our

narrow economic moat and positive trend ratings, which are supported by intangible assets and its

diversified pipeline spanning six disease areas.

Vertex's sales were primarily driven by Trikafta/Kaftrio, its highly effective triple combination therapy for

cystic fibrosis, thanks to the drug’s rapid uptake in the U.S. and strong performance in Europe. Trikafta/

Kaftrio accounted for 84% of the first quarter's revenue, up from 69% year over year. We anticipate

Vertex will reach over $8.5 billion in cystic fibrosis sales this year.

We think the market doesn't fully appreciate Vertex's expansive cystic fibrosis portfolio and the

potential blockbuster opportunities in its diverse pipeline, contributing to our positive trend rating.

Vertex has dominance within the cystic fibrosis market, and the company is well supported by lengthy

patent protections extending as far as 2037.

In addition to the macroeconomic headwinds felt broadly across the stock market, the FDA recently

issued a clinical hold on Vertex's stem cell-derived islet candidate for the treatment of Type 1 Diabetes,

VX-880. This pipeline candidate is in a phase 1/2 study, and the first two patients dosed established

proof-of-concept. In addition, the drug has been well tolerated with no serious adverse events. Vertex is

working with the FDA to address their questions related to dose escalation of the product. We maintain

our 15% probability of approval for VX-880, and we forecast the earliest it could reach the market is

2025.

Vertex's Gene-Editing Candidate Drives Additional Growth; Raising FVE to $293, Shares Undervalued

Rachel Elfman, Equity Analyst, 1 Apr 2022

We've updated our forecasts for Vertex Pharmaceuticals to reflect a more robust outlook for its gene-

editing pipeline candidate, CTX001, in partnership with CRISPR Therapeutics for two blood diseases —

transfusion-dependent beta thalassemia (TDT) and sickle cell disease (SCD). We've raised our fair value
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gstimate to $293 per share from $276 and maintain our narrow moat and positive trend ratings. We

view Vertex as an attractive opportunity trading at an 11% discount to our $293 fair value estimate.

CTX001 is a CRISPR/Cas9-based gene-editing candidate that's currently in phase 3 trials, and
regulatory submissions are expected to be filed in late 2022. Based on positive data from CTX001's
trials, we've increased our probability of approval to 45% from 35% previously. CTX001 is co-developed
and will be co-commercialized, if approved, with net profits split under a 60/40 agreement with 60%
allocated to Vertex and 40% to CRISPR Therapeutics. We anticipate CTX001 could reach the market by
2023.

Due to the high unmet medical needs for patients with TDT and SCD, we anticipate this could lead to
pricing power and a blockbuster opportunity for CTX001. We forecast Vertex's share of probability-
weighted sales for CTX001 reaching over $2.7 billion in 2031.

Vertex's lengthy patent protections extending as far as year 2037 and first-mover status in the lucrative
cystic fibrosis (CF) market support its narrow economic moat rating. We believe Vertex benefits from a
positive moat trend based on its CF drug approvals, lack of near-term competition within the CF market,

and its leading partnership with CRISPR Therapeutics.

We think Vertex's cystic fibrosis portfolio will continue to provide ample cash for the development of its
pipeline drugs. We like that Vertex is investing in a diversified pipeline, including treatments for kidney

disease, type 1 diabetes, and pain, and its pipeline spans multiple drug classes. Il
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Morningstar Historical Summary

Financials as of 30 Sep 2022

Fiscal Year, ends 31 Dec 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 YTD ™
Revenue (USD K) 1,211,975 580,415 1,032,336 1,702,177 2,488,652 3,047,597 4,162,800 6,205,700 7,574,400 — 6,628,000 8,700,600
Revenue Growth % -20.6 -52.1 779 64.9 46.2 225 36.6 49.1 22.1 — 205 22.0
EBITDA (USD K) -554,753  -598,755  -411,251 75,464 115,006 745,132 1,560,300 3,284,600 2,917,500 — 3,308,700 4,228,500
EBITDA Margin % -45.8 -103 -39.8 4.4 4.6 24.5 375 529 385 — 499 48.6
Operating Income (USD K) -156,587 -641,487 -464,673 11,198 392,829 663,966 1,202,000 2,869,400 2,779,000 — 3,307,500 3,196,400
Operating Margin % -12.9 -110 -45.0 0.7 15.8 218 289 46.2 36.7 — 499 36.7
Net Income (USD K) -445,028 -738,555 -556,334 -112,052 263,484 2,096,896 1,176,800 2,711,700 2,342,100 — 2,503,100 3,273,200
Net Margin % -36.7 127 -53.9 6.6 10.6 68.8 28.3 43.7 309 — 378 37.6
Diluted Shares Outstanding (K) 224,906 235307 241,312 244,685 253225 259,185 260,700 263,400 259,900 — 258,700 258,250
Diluted Earnings Per Share (USD) -1.98 -3.14 -2.31 -0.46 1.04 8.09 451 10.29 9.01 — 9.68 12.66
Dividends Per Share (USD) — — — — — — — — — — — —
Valuation as of 31 Jan 2023

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Recent Qtr ™

Price/Sales 13.7 35.2 398 10.8 16.3 15.1 15.7 10.4 8.0 8.6 8.6 9.6
Price/Earnings -29.2 -53.8 -45.9 -82.0 196.1 66.2 26.5 23.1 26.3 228 228 255
Price/Cash Flow -416.7 -76.3 -64.1 149.3 493 36.2 39.7 19.4 26.8 18.4 18.4 20.6
Dividend Yield % — — — — — — — — — — — —
Price/Book 13.7 249 336 17.9 21.2 14.6 10.8 76 59 5.7 5.7 6.4
EV/EBITDA 0.0 0.0 0.1 0.2 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Operating Performance / Profitability as of 30 Sep 2022

Fiscal Year, ends 31 Dec 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 YTD ™
ROA % -175 -31.7 -23.0 4.2 8.2 428 16.2 27.0 18.6 — — 223
ROE % -378 -60.8 -55.2 -10.7 16.5 64.9 224 36.7 249 — — 29.0
ROIC % -24.0 -36.7 -21.6 -34 12.9 55.4 19.9 335 232 — — 27.0
Asset Turnover 05 0.2 0.4 0.6 0.8 0.6 0.6 0.6 0.6 — — 0.6
Financial Leverage

Fiscal Year, ends 31 Dec 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Recent Qtr ™
Debt/Capital % 265 424 44.0 311 224 116 9.3 9.3 8.1 — 59 —
Equity/Assets % 58.5 46.0 376 399 57.2 71.0 732 739 75.2 — 78.0 —
Total Debt/EBITDA -0.9 -14 -2.0 1.1 5.3 0.8 0.4 0.3 0.3 — 0.2 -
EBITDA/Interest Expense -24.2 -8.2 4.9 09 1.7 10.3 26.7 56.4 474 Infinite 76.6 725
Morningstar Analyst Historical/Forecast Summary as of 01 Nov 2022

Financials Estimates Forward Valuation Estimates

. 2021 2022 2023 2024 2025
Fiscal Year, ends 12-31-2021 2021 2022 2023 2024 2025 Price/Sales 99 72 89 79 70
Revenue (USD Mil) 6,206 7,574 8,909 10,010 11,248 Price/Eamings 229 16.9 20.0 16.8 14.8
Revenue Growth % 49.1 22.1 176 12.4 124 Price/Cash Flow 205 232 21.2 17.7 15.7
EBITDA (USD Mil) 2,966 2,908 4,582 5,585 6,463  Dividend Yield % — — — — —
EBITDA Margin % 478 384 514 55.8 575  Price/Book 12 5.7 6.0 46 37
Operating Income (USD Mil) 285% 2782 4359 5335  g1g1 CV/EBITDA 188 171 3126 109
Operating Margin % 46.0 36.7 48.9 53.3 54.9

Net Income (USD Mil) 2,119 3,384 3,958 4,672 5,288

Net Margin % 43.8 44.7 44.4 46.7 47.0

Diluted Shares Outstanding (Vi) 263 260 256 255 254

Diluted Earnings Per Share(USD) 10.32 13.02 15.44 18.32 20.83

Dividends Per Share(USD) 0.00 0.00 0.00 0.00 0.00

© Morningstar 2023. All Rights Reserved. Unless otherwise provided in a separate agreement, you may use this report only in the country in which its original distributor is based. The information, data, analyses and opinions
presented herein do not constitute investment advice; are provided solely for informational purposes and therefore are not an offer to buy or sell a security; and are not warranted to be correct, complete or accurate. The
opinions expressed are as of the date written and are subject to change without notice. Except as otherwise required by law, Morningstar shall not be responsible for any trading decisions, damages or other losses resulting
from, or related to, the information, data, analyses or opinions or their use. The information contained herein is the proprietary property of Morningstar and may not be reproduced, in whole or in part, or used in any manner,
without the prior written consent of Morningstar. Investment research is produced and issued by subsidiaries of Morningstar, Inc. including, but not limited to, Morningstar Research Services LLC, registered with and
governed by the U.S. Securities and Exchange Commission. To order reprints, call +1 312-696-6100. To license the research, call +1312-696-6869. Please see important disclosures at the end of this report.

MCORNINGSTAR



Morningstar Equity Analyst Report | Report as of 8 Feb 2023 03:48, UTC | Reporting Currency: USD | Trading Currency: USD | Exchange: NASDAQ - ALL MARKETS Page 16 of 21
Appendix
Historical Morningstar Rating

Vertex Pharmaceuticals Inc VRTX 7 Feb 2023 22:29, UTC
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Alnylam Pharmaceuticals Inc ALNY 7 Feb 2023 22:29, UTC

Dec 2023 Nov 2023 Oct 2023 Sep 2023 Aug 2023 Jul 2023 Jun 2023 May 2023 Apr 2023 Mar 2023 Feb 2023 Jan 2023
- — - - - - - - - - ok * %k

Dec 2022 Nov 2022 Oct 2022 Sep 2022 Aug 2022 Jul 2022 Jun 2022 May 2022 Apr 2022 Mar 2022 Feb 2022 Jan 2022
*k ok k ook k Jook ok ok k Jookk Jook ok 2. 8.2.8.¢ Jook ok Jook ok Jookk ook kk
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Jook k * % Jookk %k * % * %k Yook k Jookk Yook k Jookk Jook % Yook k
Dec 2020 Nov 2020 Oct 2020 Sep 2020 Aug 2020 Jul 2020 Jun 2020 May 2020 Apr 2020 Mar 2020 Feb 2020 Jan 2020
Jookk ok k ok kok * %k k Jookx ook k Kk k Jook k ** Kk Kk Jook k **
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Dec 2018 Nov 2018 Oct 2018 Sep 2018 Aug 2018 Jul 2018 Jun 2018 May 2018 Apr2018 Mar 2018 Feb 2018 Jan 2018
ok Kok 2. 8.2.8.¢ Yk kk ok ok ok * ok * ook k ok * ook k Jook %k ok * *k

Biomarin Pharmaceutical Inc BI\VIRN 7 Feb 2023 22:29, UTC

Dec 2023 Nov 2023 Oct 2023 Sep 2023 Aug 2023 Jul 2023 Jun 2023 May 2023 Apr 2023 Mar 2023 Feb 2023 Jan 2023
- — - - — - - - - - Jook k Kk Kk
Dec 2022 Nov 2022 Oct 2022 Sep 2022 Aug 2022 Jul 2022 Jun 2022 May 2022 Apr 2022 Mar 2022 Feb 2022 Jan 2022
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Dec 2019 Nov 2019 Oct 2019 Sep 2019 Aug 2019 Jul 2019 Jun 2019 May 2019 Apr 2019 Mar 2019 Feb 2019 Jan 2019

dkokkk  kkokkk  kkkkok kokkkk kokkkk kokkkk kokkok 2. 2.8.2.1 %k ok k 22,821 %k k 22,821

Dec 2018 Nov 2018 Oct 2018 Sep 2018 Aug 2018 Jul 2018 Jun 2018 May 2018 Apr 2018 Mar 2018 Feb 2018 Jan 2018
2 2.8.8.1 2. 2.8.8.1 2. 2.8.8.1 22,8, 2.1 2. 2.8.8.1 22,8, 2.1 22,8, 2.1 2. 2.8.8.1 22,821 ok okk 22,8, 2.1 22,8, 2.1
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Seagen Inc Ordinary Shares SGEN 7 Feb 2023 22:29, UTC
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Research Methodology for Valuing Companies

Overview

At the heart of our valuation system is a detailed projec-
tion of a company’s future cash flows, resulting from our
analysts’ research. Analysts create custom industry and
company assumptions to feed income statement, balance
sheet, and capital investment assumptions into our glab-
ally standardized, proprietary discounted cash flow, or
DCF, modeling templates. We use scenario analysis, inde-
pth competitive advantage analysis, and a variety of other
analytical tools to augment this process. Moreover, we
think analyzing valuation through discounted cash flows
presents a better lens for viewing cyclical companies,
high-growth firms, businesses with finite lives (e.g.,
mines), or companies expected to generate negative
earnings over the next few years. That said, we don't dis-
miss multiples altogether but rather use them as support-
ing cross-checks for our DCF-based fair value estimates.
We also acknowledge that DCF models offer their own
challenges (including a potential proliferation of estim-
ated inputs and the possibility that the method may miss
shortterm market-price movements), but we believe these
negatives are mitigated by deep analysis and our
longterm approach.

Morningstar's equity research group (“we,” “our”) be-
lieves that a company’s intrinsic worth results from the
future cash flows it can generate. The Morningstar Rating
for stocks identifies stocks trading at a discount or premi-
um to their intrinsic worth—or fair value estimate, in
Morningstar terminology. Five-star stocks sell for the
biggest risk adjusted discount to their fair values, where-
as 1-star stocks trade at premiums to their intrinsic worth.

Four key components drive the Morningstar rating: (1) our
assessment of the firm's economic moat, (2) our estimate
of the stock’s fair value, (3) our uncertainty around that
fair value estimate and (4) the current market price. This
process ultimately culminates in our singlepoint star rat-
ing.

1. Economic Moat

The concept of an economic moat plays a vital role not
only in our qualitative assessment of a firm's long-term
investment potential, but also in the actual calculation of
our fair value estimates. An economic moat is a structural
feature that allows a firm to sustain excess profits over a
long period of time. We define economic profits as re-
turns on invested capital (or ROIC) over and above our es-

timate of a firm's cost of capital, or weighted average
cost of capital (or WACC). Without a moat, profits are
more susceptible to competition. We have identified five
sources of economic moats: intangible assets, switching
costs, network effect, cost advantage, and efficient scale.

Companies with a narrow moat are those we believe are
more likely than not to achieve normalized excess returns
for at least the next 10 years. Wide-moat companies are
those in which we have very high confidence that excess
returns will remain for 10 years, with excess returns more
likely than not to remain for at least 20 years. The longer
a firm generates economic profits, the higher its intrinsic
value. We believe low-quality, no-moat companies will
see their normalized returns gravitate toward the firm's
cost of capital more quickly than companies with moats.

When considering a company's moat, we also assess
whether there is a substantial threat of value destruction,
stemming from risks related to ESG, industry disruption,
financial health, or other idiosyncratic issues. In this con-
text, a risk is considered potentially value destructive if its
occurrence would eliminate a firm's economic profit on a
cumulative or midcycle basis. If we deem the probability
of occurrence sufficiently high, we would not characterize
the company as possessing an economic moat.

To assess the sustainability of excess profits, analysts per-
form ongoing assessments of the moat trend. A firm's
moat trend is positive in cases where we think its sources
of competitive advantage are growing stronger; stable
where we don't anticipate changes to competitive ad-
vantages over the next several years; or negative when
we see signs of deterioration.

2. Estimated Fair Value

Combining our analysts’ financial forecasts with the
firm's economic moat helps us assess how long returns
on invested capital are likely to exceed the firm's cost of
capital. Returns of firms with a wide economic moat rat-
ing are assumed to fade to the perpetuity period over a
longer period of time than the returns of narrow-moat
firms, and both will fade slower than no-moat firms, in-
creasing our estimate of their intrinsic value.

Our model is divided into three distinct stages:

Stage I: Explicit Forecast

Morningstar Equity Research Star Rating Methodology

Economic Moat  Capital Allocation
Financial Health Moat Trend

Fundamental Analysis Valuation

Morningstar Fair Value

Price

- Morningstar
Fair Value

Rating™ For Stocks

Uncertainty 0. 2.0.8.0.9

Margin of Safety

In this stage, which can last five to 10 years, analysts
make full financial statement forecasts, including items
such as revenue, profit margins, tax rates, changes in
workingcapital accounts, and capital spending. Based on
these projections, we calculate earnings before interest,
after taxes (EBI) and the net new investment (NNI) to de-
rive our annual free cash flow forecast.

Stage Il: Fade

The second stage of our model is the period it will take
the company's return on new invested capital —the re-
turn on capital of the next dollar invested (“RONIC")—to
decline (or rise) to its cost of capital. During the Stage |l
period, we use a formula to approximate cash flows in
lieu of explicitly modeling the income statement, balance
sheet, and cash flow statement as we do in Stage |. The
length of the second stage depends on the strength of
the company’s econamic moat. We forecast this period to
last anywhere from one year (for companies with no eco-
nomic moat) to 10-15 years or more (for wide-moat com-
panies). During this period, cash flows are forecast using
four assumptions: an average growth rate for EBI over the
period, a normalized investment rate, average return on
new invested capital (RONIC), and the number of years
until perpetuity, when excess returns cease. The invest-
ment rate and return on new invested capital decline un-
til a perpetuity value is calculated. In the case of firms
that do not earn their cost of capital, we assume marginal
ROICs rise to the firm’s cost of capital (usually attribut-
able to less reinvestment), and we may truncate the
second stage.

Stage IlI: Perpetuity

Once a company’s marginal ROIC hits its cost of capital,
we calculate a continuing value, using a standard per-
petuity formula. At perpetuity, we assume that any
growth or decline or investment in the business neither
creates nor destroys value and that any new investment
provides a return in line with estimated WACC.

Because a dollar earned today is worth more than a dollar
earned tomorrow, we discount our projections of cash
flows in stages |, Il, and Ill to arrive at a total present
value of expected future cash flows. Because we are
modeling free cash flow to the firm—representing cash
available to provide a return to all capital providers—we
discount future cash flows using the WACC, which is a
weighted average of the costs of equity, debt, and pre-
ferred stock (and any other funding sources), using ex-
pected future proportionate long-term, market-value
weights.

3. Uncertainty Around That Fair Value Estimate

Moarningstar's Uncertainty Rating is designed to capture
the range of potential outcomes for a company's intrinsic
value. This rating is used to assign the margin of safety
required before investing, which in turn explicitly drives
our stock star rating system. The Uncertainty Rating is
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Research Methodology for Valuing Companies

aimed at identifying the confidence we should have in as-
signing a fair value estimate for a given stock.

Our Uncertainty Rating is meant to take into account any-
thing that can increase the potential dispersion of future
outcomes for the intrinsic value of a company, and any-
thing that can affect our ability to accurately predict
these outcomes. The rating begins with a suggested rat-
ing produced by a quantitative process based on the trail-
ing 12-month standard deviation of daily stock returns.
An analyst overlay is then applied, with analysts using
the suggested rating, historical rating data, and their own
knowledge of the company to inform them as they make
the final Uncertainty Rating decision. Ultimately, the rat-
ing decision rests with the analyst. Analysts take into ac-
count many characteristics when making their final de-
cision, including cyclical factors, operational and financial
factors such as leverage, company-specific events, ESG
risks, and anything else that might increase the potential
dispersion of future outcomes and our ability to estimate
those outcomes.

Our recommended margin of safety—the discount to fair
value demanded before we'd recommend buying or
selling the stock—widens as our uncertainty of the es-
timated value of the equity increases. The more uncertain
we are about the potential dispersion of outcomes, the
greater the discount we require relative to our estimate of
the value of the firm before we would recommend the
purchase of the shares. In addition, the Uncertainty Rat-
ing provides guidance in portfolio construction based on
risk tolerance.

Our Uncertainty Ratings are: Low, Medium, High, Very
High, and Extreme.

Margin of Safety

Qualitative Analysis

Uncertainty Ratings *%*%%Rating ~ *Rating

Low 20% Discount 25% Premium
Medium 30% Discount 35% Premium
High 40% Discount 55% Premium
Very High 50% Discount 75% Premium

Extreme 75% Discount 300% Premium
Our uncertainty rating is based on the interquartile range,
or the middle 50% of potential outcomes, covering the
25th percentile-75th percentile. This means that when a
stock hits 5 stars, we expect there is a 75% chance that
the intrinsic value of that stock lies above the current
market price. Similarly, when a stock hits 1 star, we ex-
pect there is a 75% chance that the intrinsic value of that
stock lies below the current market price.

4. Market Price

The market prices used in this analysis and noted in the
report come from exchange on which the stock is listed
which we believe is a reliable source.

Morningstar Equity Research Star Rating Methodology
45

4.0

35

30

25

20

135%

05

Price/Fair Value

0.0

Low Medium High
Uncertainty Uncertainty

Uncertainty

* k

> Fkok
1.2.2.2.0.¢

25%

Extreme
Uncertainty

Very High
Uncertainty

For mare details about our methodology, please go to
https://shareholders.morningstar.com.

Morningstar Star Rating for Stocks

Once we determine the fair value estimate of a stock, we
compare it with the stock’s current market price on a
daily basis, and the star rating is automatically re-calcu-
lated at the market close on every day the market on
which the stock is listed is open. Our analysts keep close
tabs on the companies they follow, and, based on thor-
ough and ongoing analysis, raise or lower their fair value
estimates as warranted.

Please note, there is no predefined distribution of stars.
That is, the percentage of stocks that earn 5 stars can
fluctuate daily, so the star ratings, in the aggregate, can
serve as a gauge of the broader market's valuation. When
there are many 5-star stocks, the stock market as a whole
is more undervalued, in our opinion, than when very few
companies garner our highest rating.

We expect that if our base-case assumptions are true the
market price will converge on our fair value estimate over
time generally within three years (although it is im-
possible to predict the exact time frame in which market
prices may adjust).

QOur star ratings are guideposts to a broad audience and
individuals must consider their own specific investment
goals, risk tolerance, tax situation, time horizon, income
needs, and complete investment portfolio, among other

factors.

The Morningstar Star Ratings for stacks are defined be-
low:

***** We believe appreciation beyond a fair risk ad-
justed return is highly likely over a multiyear time frame.
Scenario analysis developed by our analysts indicates
that the current market price represents an excessively
pessimistic outlook, limiting downside risk and maximiz-
ing upside potential.

*k** We believe appreciation beyond a fair risk-ad-
justed return is likely.

%% [ndicates our belief that investors are likely to re-
ceive a fair risk-adjusted return (approximately cost of
equity).

** \We believe investors are likely to receive a less than
fair risk-adjusted return.

* Indicates a high probability of undesirable risk-adjus-
ted returns from the current market price over a multiyear
time frame, based on our analysis. Scenario analysis by
our analysts indicates that the market is pricing in an ex-
cessively optimistic outlook, limiting upside potential and
leaving the investor exposed to Capital loss.

Other Definitions
Last Price: Price of the stock as of the close of the mar-
ket of the last trading day before date of the report.
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Capital Allocation Rating: Our Capital Allocation (or
Stewardship) Rating represents our assessment of the
quality of management's capital allocation, with particu-
lar emphasis on the firm's balance sheet, investments,
and shareholder distributions. Analysts consider compan-
ies’ investment strategy and valuation, balance sheet
management, and dividend and share buyback policies.
Corporate governance factors are only considered if they
are likely to materially impact shareholder value, though
either the balance sheet, investment, or shareholder dis-
tributions. Analysts assign one of three ratings: "Exem-
plary", "Standard", or "Poor". Analysts judge Capital Alloc-
ation from an equity holder’s perspective. Ratings are de-
termined on a forward looking and absolute basis. The
Standard rating is most common as most managers will
exhibit neither exceptionally strong nor poor capital alloc-
ation.

Capital Allocation (or Stewardship) analysis published pri-
or to Dec. 9, 2020, was determined using a different pro-
cess. Beyond investment strategy, financial leverage, and
dividend and share buyback policies, analysts also con-
sidered execution, compensation, related party transac-
tions, and accounting practices in the rating.

Capital Allocation Rating: Our Capital Allocation (or
Stewardship) Rating represents our assessment of the
quality of management's capital allocation, with particu-
lar emphasis on the firm's balance sheet, investments,
and shareholder distributions. Analysts consider compan-
ies’ investment strategy and valuation, balance sheet
management, and dividend and share buyback policies.
Corporate governance factors are only considered if they
are likely to materially impact shareholder value, though
either the balance sheet, investment, or shareholder dis-
tributions. Analysts assign one of three ratings: "Exem-
plary", "Standard", or "Poor". Analysts judge Capital Alloc-
ation from an equity holder’s perspective. Ratings are de-
termined on a forward looking and absolute basis. The
Standard rating is most common as most managers will
exhibit neither exceptionally strong nor poor capital alloc-
ation.

Capital Allocation (or Stewardship) analysis published pri-
or to Dec. 9, 2020, was determined using a different pro-
cess. Beyond investment strategy, financial leverage, and
dividend and share buyback policies, analysts also con-
sidered execution, compensation, related party transac-
tions, and accounting practices in the rating.

Sustainalytics ESG Risk Rating Assessment:The ESG
Risk Rating Assessment is provided by Sustainalytics; a
Marningstar company.

Sustainalytics” ESG Risk Ratings measure the degree to
which company's economic value at risk is driven by en-
vironment, sacial and governance (ESG) factors.

Sustainalytics analyzes over 1,300 data points to assess a
company's exposure to and management of ESG risks. In
other words, ESG Risk Ratings measures a company’s un-
managed ESG Risks represented as a quantitative score.
Unmanaged Risk is measured on an open-ended scale
starting at zero (no risk) with lower scores representing
less unmanaged risk and, for 95% of cases, the unman-
aged ESG Risk score is below 50.

Based on their quantitative scores, companies are
grouped into one of five Risk Categories (negligible, low,
medium, high, severe). These risk categories are absolute,
meaning that a ‘high risk’ assessment reflects a compar-
able degree of unmanaged ESG risk across all subindus-
tries covered.

The ESG Risk Rating Assessment is a visual representa-
tion of Sustainalytics ESG Risk Categories on a 1 to 5
scale. Companies with Negligible Risk = 5 Globes, Low
Risk = 4, Medium Risk = 3 Globes, High Risk = 2 Globes,
Severe Risk = 1 Globe. For more information, please visit
sustainalytics.com/esg-ratings/

Ratings should not be used as the sole basis in evaluating
a company or security. Ratings involve unknown risks and
uncertainties which may cause our expectations not to
occur or ta differ significantly from what was expected
and should nat be considered an offer or salicitation to
buy or sell a security.

Risk Warning

Please note that investments in securities are subject to
market and other risks and there is no assurance or guar-
antee that the intended investment objectives will be
achieved. Past performance of a security may or may not
be sustained in future and is no indication of future per-
formance. A security investment return and an investor’s
principal value will fluctuate so that, when redeemed, an
investor's shares may be worth more or less than their
original cost. A security’s current investment performance
may be lower or higher than the investment performance
noted within the report. Morningstar's Uncertainty Rating
serves as a useful data point with respect to sensitivity
analysis of the assumptions used in our determining a fair
value price.

General Disclosure

Unless otherwise provided in a separate agreement, re-
cipients accessing this report may only use it in the coun-
try in which the Morningstar distributor is based. Unless
stated atherwise, the original distributor of the report is
Morningstar Research Services LLC, a U.S.A. domiciled
financial institution.

This report is for informational purposes only and has no
regard to the specific investment objectives, financial

situation or particular needs of any specific recipient. This
publication is intended to provide information to assist in-
stitutional investors in making their own investment de-
cisions, not to provide investment advice to any specific
investor. Therefore, investments discussed and recom-
mendations made herein may not be suitable for all in-
vestors: recipients must exercise their own independent
judgment as to the suitability of such investments and re-
commendations in the light of their own investment ob-
jectives, experience, taxation status and financial posi-
tion.

The information, data, analyses and opinions presented
herein are not warranted to be accurate, correct, com-
plete or timely. Unless otherwise provided in a separate
agreement, neither Morningstar, Inc. or the Equity Re-
search Group represents that the report contents meet all
of the presentation and/or disclosure standards applic-
able in the jurisdiction the recipient is located.

Except as otherwise required by law or provided forin a
separate agreement, the analyst, Morningstar, Inc. and
the Equity Research Group and their officers, directors
and employees shall not be responsible or liable for any
trading decisions, damages or ather losses resulting from,
or related to, the information, data, analyses or opinions
within the report. The Equity Research Group encourages
recipients recipients of this report to read all relevant is-
sue documents (e.g., prospectus) pertaining to the secur-
ity concerned, including without limitation, information
relevant to its investment objectives, risks, and costs be-
fore making an in vestment decision and when deemed
necessary, to seek the advice of a legal, tax, and/or ac-
counting professional.

The Report and its contents are not directed to, or inten-
ded 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, pub-
lication, availability or use would be contrary to law or
regulation or which would subject Morningstar, Inc. or its
affiliates to any registration or licensing requirements in
such jurisdiction.

Where this report is made available in a language other
than English and in the case of inconsistencies between
the English and translated versions of the report, the Eng-
lish version will control and supersede any ambiguities
associated with any part or section of a report that has
been issued in a foreign language. Neither the analyst,
Morningstar, Inc., or the Equity Research Group guaran-
tees the accuracy of the translations.

This repart may be distributed in certain localities, coun-
tries and/or jurisdictions (“Territories”) by independent
third parties or independent intermediaries and/or distrib-
utors (“Distributors”). Such Distributors are not acting as
agents or representatives of the analyst, Morningstar,
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Inc. or the Equity Research Group. In Territories where a
Distributor distributes our report, the Distributor is solely
responsible for complying with all applicable regulations,
laws, rules, circulars, codes and guidelines established by
local and/or regional regulatory bodies, including laws in
connection with the distribution third-party research re-
ports.

Conflicts of Interest

» No interests are held by the analyst with respect to the
security subject of this investment research repart.

» Morningstar, Inc. may hold a long position in the se-
curity subject of this investment research report that
exceeds 0.5% of the total issued share capital of the
security. To determine if such is the case, please click
http://msi.morningstar.com and
http://mdi.morningstar.com.

» Analysts” compensation is derived from Morningstar,
Inc.’s overall earnings and consists of salary, bonus
and in some cases restricted stock.

» Neither Morningstar, Inc. or the Equity Research Group
receives commissions far providing research nor do
they charge companies to be rated.

» Neither Morningstar, Inc. or the Equity Research Group
is a market maker or a liquidity provider of the security
noted within this report.

» Neither Morningstar, Inc. or the Equity Research Group
has been a lead manager or co-lead manager over the
previous 12-months of any publicly disclosed offer of
financial instruments of the issuer.

» Morningstar, Inc.'s investment management group
does have arrangements with financial institutions to
provide portfolio management/investment advice some
of which an analyst may issue investment research re-
ports on. However, analysts do not have authority over
Morningstar's investment management group’s busi-
ness arrangements nor allow employees from the in-
vestment management group to participate or influ-
ence the analysis or opinion prepared by them.

» Morningstar, Inc. is a publicly traded company (Ticker
Symbol: MORN) and thus a financial institution the se-
curity of which is the subject of this report may own
more than 5% of Morningstar, Inc.’s total outstanding
shares. Please access Morningstar, Inc.’s proxy state-
ment, “Security Ownership of Certain Beneficial Own-
ers and Management” section https://
shareholders.morningstar.com/investor-relations/fin-
ancials/sec-filings/default.aspx

» Morningstar, Inc. may provide the product issuer or its
related entities with services or products for a fee and
on an arms’ length basis including software products
and licenses, research and consulting services, data
services, licenses to republish our ratings and research
in their promotional material, event sponsorship and
website advertising.

Further information on Morningstar, Inc.’s conflict of in-

terest policies is available from https://
shareholders.morningstar.com. Also, please note analysts
are subject to the CFA Institute’s Code of Ethics and
Standards of Professional Conduct.

For a list of securities which the Equity Research Group
currently covers and provides written analysis on please
contact your local Morningstar office. In addition, for his-
torical analysis of securities covered, including their fair
value estimate, please contact your local office.

For Recipients in Australia: This Report has been issued
and distributed in Australia by Morningstar Australasia
Pty Ltd (ABN: 95 090 665 544; ASFL: 240892). Morning-
star Australasia Pty Ltd is the provider of the general ad-
vice (‘the Service') and takes responsibility for the produc-
tion of this report. The Service is provided through the re-
search of investment products.

To the extent the Report contains general advice it has
been prepared without reference to an investor's object-
ives, financial situation or needs. Investors should con-
sider the advice in light of these matters and, if applic-
able, the relevant Product Disclosure Statement before
making any decision to invest. Refer to our Financial Ser-
vices Guide (FSG) for more information at http://
www.morningstar.com.au/fsg.pdf.

For Recipients in New Zealand: This report has been is-
sued and distributed by Morningstar Australasia Pty Ltd
and/or Morningstar Research Ltd (together ‘Morning-
star’). Morningstar is the provider of the regulated finan-
cial advice and takes responsibility for the production of
this report. To the extent the report contains regulated
financial advice it has been prepared without reference to
an investor's objectives, financial situation or needs. In-
vestors should consider the advice in light of these mat-
ters and, if applicable, the relevant Product Disclosure
Statement before making any decision to invest. Refer to
our Financial Advice Provider Disclosure Statement at
www.morningstar.com.au/s/fapds.pdf for more informa-
tion.

For Recipients in Hong Kong: The Report is distributed
by Morningstar Investment Management Asia Limited,
which is regulated by the Hong Kong Securities and Fu-
tures Commission to provide services to professional in-
vestors only. Neither Morningstar Investment Manage-
ment Asia Limited, nor its representatives, are acting or
will be deemed to be acting as an investment profession-
al to any recipients of this information unless expressly
agreed to by Morningstar Investment Management Asia
Limited. For enquiries regarding this research, please con-
tact a Morningstar Investment Management Asia Limited
Licensed Representative at https://shareholders.morning-
star.com.

For recipients in India: This Investment Research is is-

sued by Morningstar Investment Adviser India Private
Limited. Morningstar Investment Adviser India Private
Limited is registered with the Securities and Exchange
Board of India (Registration number INAOO0001357) and
provides investment advice and research. Morningstar In-
vestment Adviser India Private Limited has not been the
subject of any disciplinary action by SEBI or any other leg-
al/regulatory body. Morningstar Investment Adviser India
Private Limited is a wholly owned subsidiary of Morning-
star Investment Management LLC. In India, Morningstar
Investment Adviser India Private Limited has one asso-
ciate, Morningstar India Private Limited, which provides
data related services, financial data analysis and software
development. The Research Analyst has not served as an
officer, director or employee of the fund company within
the last 12 months, nor has it or its associates engaged in
market making activity for the fund company.

*The Conflicts of Interest disclosure above also applies to
relatives and associates of Manager Research Analysts in
India # The Conflicts of Interest disclosure above also ap-
plies to associates of Manager Research Analysts in In-
dia. The terms and conditions on which Morningstar In-
vestment Adviser India Private Limited offers Investment
Research to clients, varies from client to client, and are
detailed in the respective client agreement.

For recipients in Japan: The Report is distributed by Ib-
botson Assaciates Japan, Inc., which is regulated by Fin-
ancial Services Agency. Neither Ibbotson Associates Ja-
pan, Inc., nor its representatives, are acting or will be
deemed to be acting as an investment professional to any
recipients of this information.

For recipients in Singapore: For Institutional Investor
audiences only. Recipients of this report should contact
their financial professional in Singapore in relation to this
report. Morningstar, Inc., and its affiliates, relies on cer-
tain exemptions (Financial Advisers Regulations, Section
32B and 32C) to provide its investment research to recipi-
ents in Singapore.
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