
What’s new: We attended GLPG’s annual R&D Update event last week, with topics 
discussed largely as we expected (see our previous note). We learned a number of 
things that were new to us, but the key headline coming out of the event, in our 
view, was a delay in the timing of the highly anticipated interim (and futility) analysis 
of the Phase 3 data for GLPG1690, an oral autotaxin inhibitor for the treatment of 
idiopathic pulmonary fibrosis (IPF) from early 2H20 to 1Q21. Beyond that, we were 
most interested in discussions (1) on GLPG’s stealthy Toledo program (mechanism of 
action still unknown, but to be disclosed in 2020, along with first clinical data), (2) 
GLPG’s interest in expanding beyond small molecules and into RNA-based 
approaches (which makes sense to us, given the companies interest in fibrosis and 
NASH), and (3) a key opinion leader-led discussion on IPF and the unmet need. 

Bottom line and our take: We came away from the event generally positive with 
what we heard from GLPG, and admittedly, we continue to be impressed by the 
progress the company is making towards its ambition and goal of becoming a fully 
integrated, global biopharmaceutical company. At the current market capitalization of 
~$12bn (the result of the stock returning +100% YTD), GLPG now stands as the 
second largest European biotechnology company. Further, given addition of GLPG to 
the MSCI Global Standard index on Nov. 26, we believe continued stock momentum 
upward heading into that event could be possible. 

That said, post-Nov. 26, we believe the stock could begin to take a pause as 
investors begin to (1) debate the pro’s and con’s of GLPG’s early vision of its future 
R&D strategy, and how it might deploy its $4-5bn in new dry powder that came from 
Gilead (covered by Terence Flynn) via the expansion of the R&D partnership, (2) 
debate the merits of holding the stock after the 26% bounce seen since the July 14 
announcement of the Gilead deal (and again, the doubling in the stock since the 
beginning of the year) — especially now that the Phase 3 interim/futility analysis for 
‘1690 in IPF has been pushed from summer 2020 to 1Q21, and (3) concentrate 
more deeply on the expected competitive dynamic between filgotinib and its rival 
JAK inhibitor, upadacitinib (AbbVie’s Rinvoq, which was approved in August 2019, and 
is now in its early launch phase). Taken together, and with a view that current 
investor enthusiasm may temper after formal inclusion of GLPG in the MSCI index 
on Nov. 26, we maintain a Neutral rating.  
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Next clinical data catalysts: (1) Phase 3 data for filgotinib in ulcerative colitis (UC) in 
1H20; (2) Phase 2b data for GLPG1972 in osteoarthritis in 2H20; (3) Phase 2 data in IPF 
for GLPG1205 (a second IPF asset) in 2H20; (4) Phase 2 data for GLPG1690 in systemic 
scleroderma (a second indication for ‘1690) in 2H20; and (5) Phase 2 data for GLPG3312 
(a first-generation Toledo compound) in UC in 2020. 

R&D Update key takeaways 
  

Coming out of the R&D Update, the below captures what we found to be key 
takeaways: 

On current progress: Since the last R&D Update last year, new targets have been 
identified in inflammation, metabolic disease, fibrosis, and OA (with several new lead 
candidates specifically called out, see below), while several new POC’s have been 
initiated (PINTA for ‘1205 in IPF, and NOVESA for ‘1690 in systemic sclerosis), as well as 
a new Phase 3 program, PENGUIN 1 and 2 for filgotinib in psoriatic arthritis. 

 

In terms of where GLPG spends on R&D, not surprisingly, the majority goes to 
inflammation and fibrosis (together, 57%), while we were surprised to hear that 18% 
goes to R&D on metabolic diseases (such as diabetes), 5% goes to polycystic kidney 
disease (new to us). We’ll continue to monitor the situation closely. We note that GLPG 
discussed GLPG4059, noting that it featured a novel MOA that does not hit triglycerides, 
and preclinical data demonstrated lowering of blood glucose, with favorable effects also 
on hemoglobin HbA1c and body weight.  

On Toledo: This represents GLPG’s biggest program in terms of the discovery and early 
development efforts. The MOA is novel, and as stated earlier, GLPG did not reveal any 
specifics at the R&D Update, and instead plans to disclose further details in 2020. 
However, of particular interest, GLPG disclosed the following about its now three Toledo 
compounds: 

‘3312 (first generation) is a pan-TOL compound, hitting what was referred to as n

TOL1, TOL2, and TOL3 

‘3970 (second generation) hits TOL2 and TOL3 (i.e., is TOL2 and TOL3 selective); a n

Phase 1 started in 2019, and a broad Phase 2 development program (will include 
multiple Phase 2 POC studies) will begin in 2020; potential trials to begin in 2021 
exploring utility beyond inflammation  

Newly disclosed ‘4399 (third Toledo candidate) is TOL3 selective n

 

Exhibit 1: New preclinical candidates: GLPG’s potential next wave of innovation 

Candidate Comment 
GLPG4059 Novel MOA for Type 2 diabetes, will enter Phase 1 in 2020
GLPG4124 Novel MOA for fibrosis
GLPG4259 Backup for inflammation
GLPG4399 3rd Toledo compound
GLPG4471 Also a backup compound

  

Source: Company data
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Future directions: In what we found to be an intriguing discussion, GLPG announced 
plans to expand its list of potential targets from the current 6,000+ that are druggable by 
small molecules to 20,000+ that are encoded by genes by 2025. It intends to do so by 
(1) expanding its scientific interests to pathways and more broadly networks, (2) layering 
in a greater reliance on patient data and new technology (such as single cell 
sequencing); and (3) using newer modalities. Here, in addition to its traditional small 
molecule approaches, GLPG will also now look to develop oligomernucleotide (i.e., 
RNA-based) candidates in order to knock down levels of aberrant protein expression and 
also a novel PROTACS (proteolysis-targeting chimeras) candidates which are small 
molecules that can induces rapid degradation. 

It remains unclear to us whether GLPG will be successful in its endeavor to develop 
RNA-based approaches, but we note that given the company’s previous interest in 
hepatitis B and current interest in NASH (where the target organ for both is the liver, 
where RNA-based approaches appear to have some modicum of success), we’re eager 
to see what emerges over the next several years, and we await next developments to 
be able to assess the feasibility and tractability of GLPG’s efforts going down this road. 

Filgotinib and operational update: GLPG reminded of its ambitions for filgotinib 
beyond the initial indication of rheumatoid arthritis (RA): 

Ulcerative colitis (UC): Top-line Phase 3 data in 2Q20 n

Crohn’s disease (CD): Phase 3 still recruiting (we believe this program is running at n

least one year behind that of the UC program) 

Psoriatic arthrits (PsA): the Phase 3 PENGUIN 1 (patients with inadequate response n

to methotrexate/MTX) and PENGUIN 2 (patients with inadequate response to 
biologic agents) studies are just beginning to enroll and will explore two doses 
(100/200mg) 

Ankylosing spondylitis (AS): preparations to initiate a Phase 3 pivotal program are n

underway 

Other indications also being explored n

GLPG reminded us that the global inflammation market is large (expected to be $65bn 
by 2027, according to their estimates), with indication beyond RA expected to comprise 
c.60% of the market. Beyond that, however, we learned little new about filgotinib, and 
further when asked about the status of the ongoing MANTA and MANTA RAy studies 
and what would be submitted to support the expected new drug application (NDA) for 
filgotinib, GLPG (perhaps given that partner GILD controls official communications) 
added little, if anything, new.  That said, we believe it is nonetheless key to remind that 
safety data from neither MANTA and MANTA-RAy are needed to support the NDA filing. 

From an operational perspective, GLPG leadership provided a brief overview of the 
amended filgotinib terms and the overall plans to make GLPG a fully, integrated global 
biotechnology company, with the company expected to launch the drug for RA in 
France, Italy, Spain and the Benelux countries sometime in 2H20 and then in 2H21, 
GLPG plans to launch filgotinib in UC in the UK, Germany and again, the Benelux 
countries. 
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KOL discussion of IPF ... In a surprise to us, GLPG brought in an IPF KOL from the UK 
who oversees 5,000 pulmonary fibrosis patients, and also sees about 1500 new 
patients each year. With respect to severity and seriousness of IPF, he reminded us that:  

c.40-50,000 are diagnosed in the US each year; there are an estimated 250,000 n

patients with IPF now in the US (so technically not an orphan disease), with a 
doubling to 500,000 estimated by 2030. 

Median survival of a patient diagnosed with IPF is c.2-3 years, and while there now n

are two currently approved drugs (Roche’s Esbriet and Boehringer Ingelheims’ Ofev, 
which were both approved in the fall of 2014 and that on a combined basis, has 
generated over $2bn in 2018), there is still a significant need given the limitations of 
Ofev and Esbriet on both efficacy and tolerability (GLPG cited 25% 
discontinuations).  

Patients display three forms of disease progression, so there is some variability in n

the IPF disease phenotype.  

And the potential of GLPG1690 in IPF: GLPG1690 is a small molecule inhibitor of 
autotaxin, which is the main source of LPA in the blood. Key takeaways on ‘1690 in our 
view, were: (1) the futility outcome is now expected in 1Q21 (vs. a prior summer 2020) 
due to a recalculation of the powering assumptions, representing a delay; (2) top-line 
Phase 3 data are expected in the early part of 2022; (3) the mechanism is believed to 
block LPA production and transport; (4) the autotaxin/LPA approach has been previously 
validated, via a Bristol-Myers Squibb (covered by Terence Flynn) candidate 
(BMS-986020), which ultimately lead to significant off-target toxicity, and therefore was 
discontinued. 
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Upcoming news flow 

 

A word on our model 
We note that there are several sensitivities that result in risks to our estimates mainly to 
account for the newly expanded relationship with Gilead and the various pushes and 
pulls arising from the deal. Positives include $5bn in new cash on the balance sheet, 
new potential up-front and milestone payments associated with GILD opt-ins for GLPG 
pipeline candidates, and GLPG’s recording of filgotinib-related revenue in Spain, Italy and 
France (represents an expansion beyond GLPG’s original commercial rights in the 
Benelux countries); offsets include the capping of the potential upside from the IPF 
franchise (i.e., GLPG now stands to receive a sales royalty vs. prior recording of 100% of 
the revenue), and added cost-sharing for filgotinib. 

In addition, other pushes and pulls for our GLPG model are revenue-related and 
potentially include: (1) addition of other GLPG candidates (e.g., GLPG1972 for 
osteoarthritis/OA, and Toledo franchise, though both have yet to demonstrate clinical 
proof-of-concept); (2) potential removal of filgotinib revenue from Sjogren’s syndorme 

 

Exhibit 2: With the interim Phase 3 analysis for ‘1690 pushed to 2021, we next look to ‘1205 Phase 2 data in IPF and ‘1972 Phase 2b data in OA 

Timing Product Event Type Details
2019
4Q19 filgotinib Regulatory Submit NDA in RA (by partner Gilead)
2H19 ’2534 Clinical Initiate Phase 1 study
2020
1Q20 filgotinib Clinical Initiate Phase 3 trial in ankylosing spondylitis (AS)
2Q20 filgotinib Clinical Fully enroll Phase 3 DIVERSITY trial in Crohn’s disease (CD)
1H20 filgotinib Clinical Announce Phase 3 SELECTION data in UC
1H20 filgotinib Clinical Announce Phase 2 data in lupus membranous nephropathy
1H20 ’2534 Clinical Announce Phase 1 data
1H20 ’3312 (1st gen Toledo) Clinical Initiate Phase 2 trial in UC
2H20 ’1205 Clinical Announce Phase 2 PINTA data in IPF
2H20 ’1690 Clinical Announce Phase 2 NOVESA data in systemic sclerosis

2H20 ’1972 Clinical Announce Phase 2b ROCCELLA data in OA
2H20 filgotinib Clinical Announce Phase 2 MANTA data in UC

2H20 filgotinib Regulatory Potentially submit sNDA in UC
2H20 filgotinib Clinical Announce Phase 2 data in small bowel CD
3Q20 filgotinib Regulatory Potential EU approval in RA
2H20 filgotinib Commercial Launch in France, Italy, Spain and Benelux countries for RA
4Q20 filgotinib Regulatory Potential US approval in RA
4Q20 filgotinib Commercial Potential US launch in RA
2020 ’3312 (1st gen Toledo) Clinical Announce topline Phase 1 data
2020 ’3312 (1st gen Toledo) Clinical Announce topline Phase 2 data in UC
2020 ’3970 (2nd gen Toledo) Clinical Initiate multiple short Phase 2 POC trials
2020 ’4059 Clinical Initiate Phase 1 trial in healthy volunteers
2020 ’4399 (3rd gen Toledo) Clinical Initiate Phase 1 trial in healthy volunteers
2021+
1Q21 ’1690 Clinical Announce futility analysis for Phase 3 ISABELA1 data in IPF
1H21 filgotinib Clinical Announce Phase 2 data in fistulizing CD
2H21 filgotinib Commercial Launch in UK, Germany, Benelux countries for UC

2021 filgotinib Clinical Announce Phase 3 DIVERSITY data in CD
2021 filgotinib Clinical Announce Phase 2 OLE data in psoriatic arthritis
2021 filgotinib Clinical Announce Phase 2 data in uveitis

2021 filgotinib Regulatory Potential FDA approval in UC
2021 ’3970 (2nd gen Toledo) Clinical Initiate dose-finding studies, larger POC trials, trials beyond inflammation

 

Bolded items reflect those that we believe have potential to be impactful from a stock perspective 
 

Source: Company data, Goldman Sachs Global Investment Research
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and lupus, given recent negative Phase 2 proof-of-concept readouts; and (3) potential 
adjustment of overall filgotinib revenue given what we believe could now be an 
increased likelihood of a class label (and hence, black-box warning) for filgotinib that may 
ultimately result in lack of competitive differentiation.  

Valuation & risks 
We are Neutral rated on Galapagos with a DCF-derived 12-month price target of €108 
(10% WACC and -10% terminal growth rate). Upside risks include: better than expected 
clinical data for pipeline products (such as filgotinib); better-than-expected market uptake 
of key products; contributions from earlier stage products not currently modeled. 
Downside risks include: negative clinical data for pipeline products; delays in 
development and/or regulatory timelines for key products (such as filgotinib; 
slower-than-expected market uptake for key products (such as filgotinib). 

 

 

 
Source: Company data, Goldman Sachs Research estimates, FactSet. Price as of 15 Nov 2019 close.

GLPG.AS 12m	Price	Target:	€108.00 Price:	€166.25 Downside:	35.0%

 

Neutral  
 

GS Forecast
 

Market	cap:	€7.6bn	/	$8.4bn

Enterprise	value:	€6.6bn	/	$7.3bn

3m	ADTV:	€62.0mn	/	$68.5mn

Belgium

Europe	Biotech

M&A	Rank:	3

Leases	incl.	in	net	debt	&	EV?:

No

 

12/18 12/19E 12/20E 12/21E

Revenue	(€	mn) 317.8 215.0 232.4 272.2

EBIT	(€	mn) (44.8) (276.6) (276.0) (236.9)

EPS	(€) (0.56) (4.69) (4.48) (3.77)

P/E	(X) NM NM NM NM

EV/EBITDA	(ex	lease,X) NM NM NM NM

Dividend	yield	(%) 0.0 0.0 0.0 0.0

FCF	yield	(%) (3.4) (3.6) (3.3) (2.3)

CROCI	(%) 26.6 324.8 1,549.4 (531.6)

N	debt/EBITDA	(ex	lease,X) -- -- -- --

12/18 3/19E 6/19E 9/19E

EPS	(€) 0.30 (1.17) (1.17) (1.17)
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Quantum 
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in-depth analysis of a single company, or to make comparisons between companies in different sectors and markets.  
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disseminates this research report to its clients.  Hong Kong: Further information on the securities of covered companies referred to in this research 
may be obtained on request from Goldman Sachs (Asia) L.L.C.  India: Further information on the subject company or companies referred to in this 
research may be obtained from Goldman Sachs (India) Securities Private Limited, Research Analyst - SEBI Registration Number INH000001493, 951-A, 
Rational House, Appasaheb Marathe Marg, Prabhadevi, Mumbai 400 025, India, Corporate Identity Number U74140MH2006FTC160634, Phone +91 22 
6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of the securities (as such term is defined in clause 2 (h) the Indian 
Securities Contracts (Regulation) Act, 1956) of the subject company or companies referred to in this research report.  Japan: See below.  Korea: This 
research, and any access to it, is intended only for “professional investors” within the meaning of the Financial Services and Capital Markets Act, 
unless otherwise agreed by Goldman Sachs. Further information on the subject company or companies referred to in this research may be obtained 
from Goldman Sachs (Asia) L.L.C., Seoul Branch.  New Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks” 
nor “deposit takers” (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for 
“wholesale clients” (as defined in the Financial Advisers Act 2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs 
Australia and New Zealand disclosure of interests is available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html.  Russia: 
Research reports distributed in the Russian Federation are not advertising as defined in the Russian legislation, but are information and analysis not 
having product promotion as their main purpose and do not provide appraisal within the meaning of the Russian legislation on appraisal activity. 
Research reports do not constitute a personalized investment recommendation as defined in Russian laws and regulations, are not addressed to a 
specific client, and are prepared without analyzing the financial circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes 
no responsibility for any investment decisions that may be taken by a client or any other person based on this research report.  Singapore: Further 
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information on the covered companies referred to in this research may be obtained from Goldman Sachs (Singapore) Pte. (Company Number: 
198602165W).  Taiwan: This material is for reference only and must not be reprinted without permission. Investors should carefully consider their own 
investment risk. Investment results are the responsibility of the individual investor.  United Kingdom: Persons who would be categorized as retail 
clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this research in conjunction with prior 
Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have been sent to them by Goldman 
Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs 
International on request.   

European Union: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU) (2016/958) supplementing 
Regulation (EU) No 596/2014 of the European Parliament and of the Council with regard to regulatory technical standards for the technical 
arrangements for objective presentation of investment recommendations or other information recommending or suggesting an investment strategy 
and for disclosure of particular interests or indications of conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which 
states the European Policy for Managing Conflicts of Interest in Connection with Investment Research.   

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho 
69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type II Financial Instruments Firms Association. 
Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to 
any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance 
Company.   

Ratings, coverage groups and related definitions 
Buy (B), Neutral (N), Sell (S) -Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or 
Sell on an Investment List is determined by a stock’s total return potential relative to its coverage. Any stock not assigned as a Buy or a Sell on an 
Investment List with an active rating (i.e., a  stock that is not Rating Suspended, Not Rated, Coverage Suspended or Not Covered), is deemed Neutral. 
Each region’s Investment Review Committee manages Regional Conviction lists, which represent investment recommendations focused on the size of 
the total return potential and/or the likelihood of the realization of the return across their respective areas of coverage.  The addition or removal of 
stocks from such Conviction lists do not represent a change in the analysts’ investment rating for such stocks.    

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or 
anticipated dividends, expected during the time horizon associated with the price target. Price targets are required for all covered stocks. The total 
return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List membership.  

Coverage groups: A list of all stocks in each coverage group is available by primary analyst, stock and coverage group at 
https://www.gs.com/research/hedge.html.    

Not Rated (NR). The investment rating and target price have been removed pursuant to Goldman Sachs policy when Goldman Sachs is acting in an 
advisory capacity in a merger or strategic transaction involving this company and in certain other circumstances.  Rating Suspended (RS). Goldman 
Sachs Research has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis for 
determining, or there are legal, regulatory or policy constraints around publishing, an investment rating or target. The previous investment rating and 
price target, if any, are no longer in effect for this stock and should not be relied upon.  Coverage Suspended (CS). Goldman Sachs has suspended 
coverage of this company.  Not Covered (NC). Goldman Sachs does not cover this company.  Not Available or Not Applicable (NA). The information 
is not available for display or is not applicable.  Not Meaningful (NM). The information is not meaningful and is therefore excluded.   

Global product; distributing entities 
The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis. 
Analysts based in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics, 
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in 
Brazil by Goldman Sachs do Brasil Corretora de Títulos e Valores Mobiliários S.A.; Ombudsman Goldman Sachs Brazil: 0800 727 5764 and / or 
ouvidoriagoldmansachs@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Ouvidoria Goldman Sachs Brasil: 0800 727 5764 e/ou 
ouvidoriagoldmansachs@gs.com. Horário de funcionamento: segunda-feira à sexta-feira (exceto feriados), das 9h às 18h; in Canada by either Goldman 
Sachs Canada Inc. or Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private 
Ltd.; in Japan by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman 
Sachs New Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); 
and in the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its 
distribution in the United Kingdom and European Union.  

European Union: Goldman Sachs International authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and 
the Prudential Regulation Authority, has approved this research in connection with its distribution in the European Union and United Kingdom. 

General disclosures 
This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we 
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and 
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as 
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority 
of reports are published at irregular intervals as appropriate in the analyst’s judgment. 

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment 
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division. 
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).  

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal 
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and 
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research. 

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may 
discuss in this report, trading strategies that reference catalysts or events that may have a near-term impact on the market price of the equity securities 
discussed in this report, which impact may be directionally counter to the analyst’s published price target expectations for such stocks. Any such 
trading strategies are distinct from and do not affect the analyst’s fundamental equity rating for such stocks, which rating reflects a stock’s return 
potential relative to its coverage group as described herein. 

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short positions in, act 
as principal in, and buy or sell, the securities or derivatives, if any, referred to in this research.  
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The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not 
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs. 

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the 
products mentioned that are inconsistent with the views expressed by analysts named in this report. 

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be 
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of 
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if 
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them 
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. 
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.  

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors. 
Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales representatives or at 
https://www.theocc.com/about/publications/character-risks.jsp and 
https://www.fiadocumentation.org/fia/regulatory-disclosures_1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018. 
Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation 
will be supplied upon request.  

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment 
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your 
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g., 
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.  
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request 
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data 
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for 
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic 
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports. 

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all 
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our 
research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related 
services) that may be available to you, please contact your GS representative or go to https://research.gs.com. 

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY 
10282. 

© 2019 Goldman Sachs.  

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written 
consent of The Goldman Sachs Group, Inc.  
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