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Myopic Bulls and Long-Sighted Bears
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growth, or a 25pp increase in recession probability. This reassessment of growth
downside is larger in the oil market than the equity market (which still prices
robust growth), the bond market (where recession probability has risen ~15pp),
or for our US economists, who have nudged up their 12-month recession
probability by bpp over the past two months.

m  The relatively larger impact of the growth downgrade on oil prices appears
surprising at first sight because we have shown that commodities are mostly
spot assets in contrast to more anticipatory equities and bonds. However, one
plausible explanation is that the oil market has become more forward-looking,
and already prices a large 2025 surplus.

® In general, we find that oil prices are about two quarters more forward-looking
when inventories are above average than when inventories are low. \When
inventories are low, future supply cannot be made available today, and prices
have to reflect the risk of nearterm stockouts, and thus spot inventories. In
contrast, when inventories are comfortable, today's inventories can be stored to
absorb future tightening shocks, linking prices across time, and allowing prices
to reflect expected inventory levels over a somewhat longer horizon.
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®  QOur analysis supports our base case that Brent recovers to $77/bbl in 2024Q4 as
excessively pessimistic demand concerns abate, positioning and valuation
recover, and OECD inventories remain somewhat below normal. Our findings,
however, also highlight the risk that relatively comfortable inventory levels allow
the market to already price in the expected 2025 surplus, which would hinder
the recovery in valuation. If the present undervaluation were to sustain at the
25th percentile of history, this would leave Brent in 2024Q4 at $72/bbl or $5
below our base case.

Investors should consider this report as only a single factor in making their investment decision. For Reg AC
certification and other important disclosures, see the Disclosure Appendix, or go to
www.gs.com/research/hedge.html.
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The Brent forward curve has lost almost all of its backwardation Crude oil prices become ¢.6m more forward looking when
Brent forward curves (USD/bbl) inventories are above normal
R-sq of current Brent (1m-36m) timespreads to normalised OECD
inventories X months ahead
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Crude oil prices sold off $10/bbl over the past month. Initially, the sell-off was led by
long-dated oil prices, consistent with robust volumes in the 2024 earnings season for
US oil producers. Ongoing efficiency gains and benefits from consolidation are reducing
well costs for US shale, which remains the marginal producer.

By contrast, weaker timespreads have driven the September sell-off (Exhibit 1), which
reflect a bearish reassessment of forward supply-demand balances. Brent crude oll
timespreads now look $9/bbl undervalued on our modeling given our OECD oil inventory
nowcast. This undervaluation registers in the 5th percentile of history, with positioning
at historical lows (Exhibit 2).

Exhibit 1: The Brent forward curve has lost essentially all of its

backwardation
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Exhibit 2: The Gap Between the Brent 1/36M Timespread and Its
Inventory-lmplied Fair Value Decreased to the Lowest Decile
Brent 1/36m timespread model
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The 0il Market Has Turned More Pessimistic on Demand Than Other
Macro Markets

As OPEC+ recently extended their voluntary cuts, we assume that the downgrade of ol
demand fully explains the repricing of crude oil timespreads over the past month,
consistent with falling refining margins.’

Leveraging our inventory-based timespread model, we estimate that the market has
downgraded oil demand expectations by nearly Tmb/d over the next six months,
consistent with a 1pp downgrade to global growth, or a 25pp increase in recession
probability.?

This repricing is much larger than in other markets and compared to resilient high
frequency fundamental oil data. In the equity market, the recent rotation out of cyclical
stocks into defensive stocks reflects a 0.5 pp cut to GDP growth expectations (Exhibit
3). Nevertheless, the equity market still prices robust sequential growth. We estimate

" In principle, perceived geopolitical downside risks to supply may have fallen too. That said, Libya supply has

fallen and may stay lower for longer.

2 We leverage our estimate of a peak $30/bbl hit to 2025 Brent prices in our moderate recession scenario.
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that the bond-market implied probability of a recession in the next 12 months—proxied
by probability of Dec-25 SOFR rates pricing below 2%—has risen by 15pp. (Exhibit 4).3

Meanwhile, our US economists’ have only nudged up their 12-month ahead recession
probability by bpp over the past two months to 20%, and recently reiterated their view
for a soft landing.

Exhibit 3: US equities have priced in a c.0.5 pp deceleration in
global growth, hut still reflect relatively robust growth

SP 500 Cyclicals/Defensives Index (LHS); GS World ex-China Hard Data
Current Activity Indicator (%YoY growth, 3mma, RHS)

Exhibit 4: The bond market has significantly adjusted its recession
probability over the last 3 months
Option-implied probability of Dec-25 SOFR <2%
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The 0il Market May Have Turned More Forward Looking

At first sight, the relatively larger impact of the growth downgrade in the oil market
appears surprising because a common refrain in commodity markets is that they are
‘spot assets’. Commodity markets should therefore be less sensitive to changes in
future fundamentals than more anticipatory (longer duration) assets, such as bonds and
equities, which reflect a discounted stream of future cash flows. \We have historically
found that oil markets are on average only modestly forward-looking.* \We thus leverage
a 1-4 month average of forward OECD inventories in our pricing framework, which
typically best explains crude oil timespreads.®

However, one plausible explanation of the relatively large recent impact of the growth
downgrade on the oil market is that the oil market has become more forward-looking
and already prices a large 2025 surplus.

In general, we find that oil prices become more forward-looking when inventories are
above normal than when inventories are below normal. The peak correlation between
forward inventories and current timespreads shifts from almost contemporaneous when
inventories are below normal, to a five-month lead time when inventories are above
normal, corresponding to a two quarter forward shift in perspective (Exhibit 5).

3 Slower core inflation has likely eased the constraints on significant interes rate cuts too.

4 This is intuitive, given a barrel of crude oil bought today is likely for loading in two months, with often
another month of travel time before offloading at a refinery destination. Crude oil purchasers are therefore
always trying to optimize inventory several months forward.

5 Inreality the market is likely even more forward looking than this as the measurement error on forward
inventories biases down the impact in regression models and reduces the Rsq.
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Exhibit 5: Crude oil prices become 6m more forward looking in high inventory markets than low inventory

markets
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\We believe that this positive relationship between inventory levels and how much the oll
market looks ahead reflects storage constraints that are unique to commodity markets.
When inventory levels are low, future supply cannot be made available today, and prices
have to reflect the risk of nearterm stockouts, and thus spot inventory levels. In
contrast, when inventory levels are comfortable, today's inventories can be stored to
absorb future tightening shocks, allowing prices to reflect expected inventory levels over
a somewhat longer horizon.

As a result, as the market pivots from low inventories to a period of sustained surplus,
bringing inventories back above normal, the market-assessed probability of a stock-out
in future periods can diminish significantly, and timespreads can rapidly lose their
convenience yield. This is intuitive, as the main role of inventories is to shift supply over
time, thereby linking prices in different periods, which is only possible when there is a
surplus to redistribute.

The fairly bimodal distribution of Brent timespreads (Exhibit 6) also supports the notion
that there are two pricing regimes: one for scarce inventories, and another one for
abundant inventories. In fact, front-to-back (1/36m) timespreads in the low single digits
are relatively underrepresented versus the low double-digit timespreads (both positive
and negative).
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Exhibit 6: Brent timespreads exhibit a relatively bimodal distribution, possibly reflecting two broader
regimes: surpluses and deficits
Distribution of Brent (1m-36m) timespreads (count of days)

1,400 -
== Brent (1m-36m) timespreads (%)
Inventories above normal
== [nventories below normal

1,200 A

1,000 A

800 A

600 A

400 -

200 A

0

© © © © © © o o oo oo oo oo oo oo oo © © © © © ©
T P O R B )

Distributions for the surplus and deficit regimes is solid for actual data, dashed for calibrated normal distribution

Source: ICE, Goldman Sachs Global Investment Research

What does our finding of two potential pricing regimes imply for oil prices today?
Because inventory levels are now close to their historical average (which would imply
timespreads close to their historical average if there were only one pricing regime), the
market may experience two very different timespreads depending on which of the two
pricing regimes the market operates in.

As we exit seasonal 3Q draws and as we expect to turn to a surplus from November,
the market appears to have become more forward-looking, and is attempting to price
much softer 2025 balances today. We estimate current market pricing is consistent with
a surplus of more than 1mb/d next year, with OECD inventories moving above average.

Myopic Bulls and Long-Sighted Bears

We see three implications from our analysis.

First, our finding that the oil market has turned much more pessimistic on demand than
other macro markets and our economists supports our base case that Brent recovers
somewhat further in the short-term, to a 2024Q4 average of $77/bbl, assisted by a
recovery in positioning and valuation from very depressed levels (Exhibit 7). We remain
more optimistic on global oil demand, especially outside of China, and expect
excessively pessimistic demand concerns to abate. Although we forecast a surplus of
0.7 mb/d in 2025, we expect significant EM and SPR inventory builds to keep OECD
inventories below normal. This is corroborated in current high frequency fundamental
data, with our global oil inventory tracking sizeable draws of more than 1 mb/d over the
past 8 weeks.

Second, our findings, however, also highlight the risk that relatively comfortable
inventory levels allow the market to already price in the expected 2025 surplus, which
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would hinder the recovery in positioning and valuation. If the present undervaluation
were to sustain at the 25th percentile of history, this would leave Brent in 2024Q4 at
$72/bbl or $5 below our base case.

Exhibit 7: il speculative length has turned negative for the first time in its history
Total oil net speculative length (managed money, million barrels)
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Third, these regime shifts in pricing can happen suddenly, causing price moves faster
than what ‘spot’ fundamentals themselves would seemingly warrant®, as the market
suddenly becomes more forward-looking. As inventory-to-price relationships change
suddenly, prices are likely to become more volatile too, even without the underlying
fundamentals themselves exhibiting higher volatility. This reinforces our view that once
the current oil volatility spike subsides, crude oil implied volatility is skewed higher
thereafter.

6 Here we mean that the price move is larger than what a linear inventory to timespread relationship would

imply.
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Exhibit 8: Once the current growth concerns ease, we see risks to implied oil volatility as skewed to the upside
Brent 3m ATM implied volatility in different scenarios
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Economic Area) 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 Type Il Financial Instruments Firms Association, The
Investment Trusts Association, Japan, and Japan Investment Advisers 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.
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0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Horério de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as 18h; in Canada
by 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.

Goldman Sachs International (“GSI"), authorised by the Prudential Regulation Authority (“PRA") and regulated by the Financial Conduct Authority
("FCA") and the PRA, has approved this research in connection with its distribution in the United Kingdom.

European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions
within the European Economic Area: the Grand Duchy of Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of
Norway, the Republic of Finland and the Republic of Ireland; GSI - Succursale de Paris (Paris branch) which is authorised by the French Autorité de
contrble prudentiel et de resolution ("ACPR") and regulated by the Autorité de contrdle prudentiel et de resolution and the Autorité des marches
financiers ("AMF") disseminates research in France; GSI - Sucursal en Espafa (Madrid branch) authorized in Spain by the Comision Nacional del
Mercado de Valores disseminates research in the Kingdom of Spain; GSI - Sweden Bankfilial (Stockholm branch) is authorized by the SFSA as a “third
country branch” in accordance with Chapter 4, Section 4 of the Swedish Securities and Market Act (Sw. lag (2007:528) om vardepappersmarknaden)
disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE (“GSBE") is a credit institution incorporated in Germany and, within
the Single Supervisory Mechanism, subject to direct prudential supervision by the European Central Bank and in other respects supervised by German
Federal Financial Supervisory Authority (Bundesanstalt fir Finanzdienstleistungsaufsicht, BaFin) and Deutsche Bundesbank and disseminates research
in the Federal Republic of Germany and those jurisdictions within the European Economic Area where GSI is not authorised to disseminate research
and additionally, GSBE, Copenhagen Branch filial af GSBE, Tyskland, supervised by the Danish Financial Authority disseminates research in the Kingdom
of Denmark; GSBE - Sucursal en Espana (Madrid branch) subject (to a limited extent) to local supervision by the Bank of Spain disseminates research in
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Bankfilial (Stockholm branch), to a limited extent, subject to local supervision by the Swedish Financial Supervisory Authority (Finansinpektionen)
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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 Global Investment Research. 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.

We and our affiliates, officers, directors, and employees 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, unless otherwise prohibited by regulation or Goldman Sachs policy.

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 focused on investment themes across markets, industries and sectors. It does not attempt to distinguish between the prospects or
performance of, or provide analysis of, individual companies within any industry or sector we describe.

Any trading recommendation in this research relating to an equity or credit security or securities within an industry or sector is reflective of the
investment theme being discussed and is not a recommendation of any such security in isolation.

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
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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/characterrisks.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 Goldman Sachs Global
Investment Research 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.
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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.
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