AN

ACADIAN

MICHAEL PONIKIEWICZ
ASSISTANT VICE PRESIDENT, PORTFOLIO MANAGER, MACS

VIEWPOINTS FROM THE ACADIAN TEAM

CRUDE THOUGHTS: RECENT OIL PRICE VOLATILITY —
TRANSIENT OR STRUCTURAL SHIFT?

NOVEMBER 2018

" Petroleum markets have experienced a dramatic price reversal over the past several weeks.

= We believe that this move reflects an inventory imbalance driven by a confluence of short-term supply factors and
seasonal demand weakness.

" We think that it is too early to infer a longer-term reversion back to sustained inventory increases after two years

of drawdowns.

In mid-September, we examined how rising oil prices
had caught forecasters off guard, and we considered
the medium-term outlook for price levels and volatility.
Subsequently, front-month WTI crude oil prices climbed
to $76/barrel, and then fell by over $25 to $50 per barrel
as of November 23. What factors have driven the sell-
off, and what are the implications for the longer-term
outlook?

The price declines have resulted from a confluence
of short- and intermediate-term fundamental and
technical factors that impacted both petroleum supply
and demand.

On the demand side, oil consumption tends to drop
during the fall months when U.S. refiners enter peak
refinery maintenance—a seasonal effect which typically
reduces demand by upwards of 2 million barrels per day
(mbpd), roughly 10%. This is evident in Figure 1, where
we've overlaid year-to-date demand on the average,
high, and low series from the prior five years. The chart
shows how, starting in mid-August, refinery demand
dipped significantly, roughly in line with the timing
and magnitude of reductions in recent years during the
fall season.

FIGURE 1: SEASONALITY IN U.S. DOE CRUDE OIL TOTAL REFINERY INPUT
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Sources: Acadian, Bloomberg, U.S. Department of Energy. As of 11/16/18. For illustrative purposes only. Past results are not indicative of future results.
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At around the same time, however, several un- Second, as the Plains All American Sunrise Pipeline
expected factors increased supply. First, in August the expansion entered service in October, 350,000 barrels
Trump administration had ordered the release of 11 per day of additional pipeline capacity came online in the
million barrels from the Emergency Strategic Petroleum Permian Basin. This allowed incrementally more low-cost
Reserve (SPR) during October and November, roughly U.S. shale oil to reach the market. As a consequence
half of that hit the market by the end of October, adding of this increased connectivity, the geographical spot
supply during a low demand period. discount between WTI trading at Midland and WTI

trading at Cushing has narrowed from -$15 in early
September to roughly -$7 as shown in Figure 2.

FIGURE 2: CRUDE OIL PRICE SPREAD: WTI MIDLAND SPOT MINUS WTI CUSHING SPOT
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Sources: Acadian, Bloomberg. As of 11/23/18. For illustrative purposes only. Past results are not indicative of future results.

FIGURE 3: TOTAL INVENTORY VS FIVE-YEAR TREND
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Sources: Acadian, Bloomberg, U.S. Department of Energy. As of 11/16/18. For illustrative purposes only. Past results are not indicative of future results.
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FIGURE 4: CBOE CRUDE OIL VOLATILITY INDEX
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Sources: Acadian, Bloomberg. Weekly data as of 11/23/18. For illustrative purposes only. It is not possible to invest directly in any index. Every investment
program has the opportunity for losses as well as profits. Past performance is no guarantee of future results.

Finally, following the imposition of new sanctions
on Iran, the Trump administration unexpectedly granted
temporary waivers for that country’s top oil consumers, in
effect freeing up oil supply into the market that otherwise
would have been displaced. Moreover, despite increased
supply, the U.S. has continued its rhetorical pressure on
OPEC not to reduce production.

The combined effect of the demand and supply shifts
has caused the physical crude market to flip from deficit
to meaningful seasonal surplus, pushing up inventories
back to their b-year average. (Figure 3)

Given that demand is usually weak in late-Q3
through early-Q4, we think it may be too early to infer
that the physical market, after two years of deficits, is
now reverting to persistent surpluses. Both the IEA and
OPEC expect global demand to remain near the long-
term average in 2019, following robust years in 2017 and
2018, which were marked by record refining demand
and vehicle miles traveled. On the supply side, OPEC
is expected to at least maintain its cut, if not to reduce
supply even further, and U.S. shale infrastructure will
be materially constrained until Q4 of 2019, when a large

batch of pipeline projects from the Permian is expected
to come online. Hence, recession risks aside, we see a
seasonal resumption of inventory drawdowns in the first
half of 2019, which still exceed OPEC targets.

As we concluded in September, we continue to
foresee elevated oil price volatility. Consistent with
that view, recent price swings and potential near-
term catalysts, including the upcoming OPEC meeting
and ongoing trade frictions, have caused short-dated
crude implied volatility to jump back up to 2014 levels.
(Figure 4) Over the longer-term, the emergence of U.S.
shale alongside OPEC has made supply dynamics more
complex and difficult for markets to predict. Given the
potential for elevated oil price volatility, we continue to
caution against blindly taking long-oil positions based
solely on a long-term supply and demand balance
outlook. Rather, we advocate a more flexible approach
that may vary between long and short positioning
informed by a more comprehensive set of inputs,
incorporating short and intermediate term price drivers
as well as sentiment and technical considerations.
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1 Michael joined Acadian in 2016 and is a member of Acadian’s Multi-Asset Class Team. Prior to joining
Acadian, he worked at Franklin Alternative Strategies Advisers, where was responsible for conducting
research on multiple asset classes, focusing on commodities in all three sectors: metals, energy, and
agriculture. He also used quantitative methods to analyze numerous fundamental factors and asset class
behaviors. Michael also previously worked at Pelagos Capital Management, conducting quantitative and
fundamental research across asset classes and served as a graduate portfolio manager and analyst for
the Boston College Endowment Fund. He received an M.B.A. with a concentration in asset management
from Boston College; an M.S. in finance from Boston College; and a B.S. in industrial engineering from
Pennsylvania State University.
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GENERAL LEGAL DISCLAIMER

Acadian provides this material as a general overview of the firm, our
processes and our investment capabilities. It has been provided for
informational purposes only. It does not constitute or form part of any offer
to issue or sell, or any solicitation of any offer to subscribe or to purchase,
shares, units or other interests in investments that may be referred to herein
and must not be construed as investment or financial product advice. Acadian
has not considered any reader’s financial situation, objective or needs in
providing the relevant information.

The value of investments may fall as well as rise and you may not get back
your original investment. Past performance is not necessarily a guide to
future performance or returns. Acadian has taken all reasonable care to
ensure that the information contained in this material is accurate at the time
of its distribution, no representation or warranty, express or implied, is made
as to the accuracy, reliability or completeness of such information.

This material contains privileged and confidential information and is intended
only for the recipient/s. Any distribution, reproduction or other use of this
presentation by recipients is strictly prohibited. If you are not the intended
recipient and this presentation has been sent or passed on to you in error,
please contact us immediately. Confidentiality and privilege are not lost by
this presentation having been sent or passed on to you in error.

Acadian’s quantitative investment process is supported by extensive
proprietary computer code. Acadian’s researchers, software developers,
and IT teams follow a structured design, development, testing, change
control, and review processes during the development of its systems and
the implementation within our investment process. These controls and
their effectiveness are subject to regular internal reviews, at least annual
independent review by our SOC1 auditor. However, despite these extensive
controls it is possible that errors may occur in coding and within the
investment process, as is the case with any complex software or data-driven
model, and no guarantee or warranty can be provided that any quantitative
investment model is completely free of errors. Any such errors could have a

negative impact on investment results. We have in place control systems and
processes which are intended to identify in a timely manner any such errors
which would have a material impact on the investment process.

Acadian Asset Management LLC has wholly owned affiliates located in
London, Singapore, Sydney, and Tokyo. Pursuant to the terms of service level
agreements with each affiliate, employees of Acadian Asset Management
LLC may provide certain services on behalf of each affiliate and employees
of each affiliate may provide certain administrative services, including
marketing and client service, on behalf of Acadian Asset Management LLC.

Acadian Asset Management LLC is registered as an investment adviser with
the U.S. Securities and Exchange Commission. Registration of an investment
adviser does not imply any level of skill or training.

Acadian Asset Management (Japan) is a Financial Instrument Operator
(Discretionary Investment Management Business). Register Number Director-
General Kanto Local Financial Bureau (Kinsho) Number 2814. Member of
Japan Investment Advisers Association.

Acadian Asset Management (Singapore) Pte Ltd, (Registration Number:
199902125D) is licensed by the Monetary Authority of Singapore.

Acadian Asset Management (Australia) Limited (ABN 41 114 200 127) is
the holder of Australian financial services license number 291872 (“AFSL").
Under the terms of its AFSL, Acadian Asset Management (Australia) Limited
is limited to providing the financial services under its license to wholesale
clients only. This marketing material is not to be provided to retail clients.

Acadian Asset Management (UK) Limited is authorized and regulated by

the Financial Conduct Authority (‘the FCA') and is a limited liability company
incorporated in England and Wales with company number 05644066. Acadian
Asset Management (UK) Limited will only make this material available to
Professional Clients and Eligible Counterparties as defined by the FCA under
the Markets in Financial Instruments Directive.
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