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PGIM’s Institutional Advisory and Solutions Group provides objective, data-informed analysis to help
Chief Investment Officers and Investment Committees manage their portfolios.

Dear Investor,
2021 was a productive year for IAS, both in terms of new research and bespoke portfolio construction projects. We continue to
enhance our OASISTM framework to analyze the portfolio implications of larger allocations to a broader array of illiquid private
assets. In addition, with heightened concerns regarding future inflation, investors have gravitated to our RASA® framework for
analysis of their real asset allocations and to construct customized commodity benchmarks that are designed with investment
objectives in mind rather than relying on off-the-shelf, production-based benchmarks.
In December we published Cenland Corporation III: The CIO and the Transition to DC ,
the latest installment of the IAS “business school” case study series for IRG’s Ascent
Program designed for up-and-coming asset allocators and CIOs. These case studies center
around a corporate CIO who is navigating the multi-year transition of their company’s DB
plan to a DC plan.
We also have several exciting papers forthcoming early in the New Year:
•

Private Equity Asset Valuation and Rebalancing in OASISTM;

•

Stock-Bond Correlation: The Non-US Experience and Portfolio Implications;

•

Asset Allocation with Private Assets for DC Plans: UK Master Trusts & Australia Superfunds; and

•

Dynamics of Real Asset Allocations: Peer Group Analysis of Public Plans.

In addition to summarizing our forthcoming research and projects, this issue of The Differential features IAS’ Dr. Noah Weisberger
in conversation with Mr. Shehriyar Antia, Head of PGIM Thematic Research and lead author of the Megatrend report series,
discussing some of the research findings in PGIM’s Megatrends series, which explores the multi-asset investment implications
around emerging, long-term macro trends and provides CIOs and investment boards an independent perspective on such trends
to help them meet their investment objectives.
Once travel restrictions are broadly lifted, we will announce our IAS research half-day conferences scheduled for 2022 in North
America and Europe. These will be highly interactive roundtable conversations, with asset allocators and their research teams,
focused on addressing challenges in portfolio construction and risk management.
Until then, yours truly,

Bruce D. Phelps, PhD, CFA
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To learn more about PGIM IAS, contact IAS@pgim.com or visit pgim.com/IAS.
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FORTHCOMING RESEARCH

Access Additional IAS Insights 

IAS research is currently organized into four major streams: Real Assets, Strategic Portfolio Construction, Manager Allocation
& Selection, and Illiquid Private Assets. The common thread throughout is our focus on addressing the new and emerging
challenges facing CIOs and asset allocators that could affect long-term portfolio risk and performance. We strive to incorporate the
full complexity of multi-asset portfolio management facing CIOs as they seek to achieve long-term objectives while adhering to
short-term constraints. As always, we attempt to offer concrete, data-driven, actionable answers to critical questions.
ILLIQUID PRIVATE ASSETS

Private Equity Asset Valuation and
Rebalancing in OASISTM
By Junying Shen & Michelle (Yu) Teng

Changes in reported private equity valuations often lag
changes in public asset valuations. This is especially true
during periods of market turmoil when public asset values
decline sharply relative to private net asset values. For
investors, these periods often cause relative portfolio
allocations to deviate from strategic asset allocations (SAA) –
something known as the “denominator effect.”
As rebalancing decisions relative to an SAA target hinge on
the private equity (PE) valuation methodology, we explore
three approaches that react differently to contemporaneous
public market performance. Specially, we compare the
“lifespan G” valuation approach currently applied in OASIS;
an alternative “periodic Gt” valuation approach that is more
closely tied to recent periodic public market returns; and a
“proxy” market value (PMV) approach that is strictly tied to
periodic public market returns. We discuss the pros and
cons of these approaches.
To illustrate rebalancing decisions under different valuation
approaches, we examine a stressed market scenario – a sharp
public market drawdown with a V-shape recovery.
We discuss the difficulty that investors face when adhering
to a particular rebalancing strategy while managing through a
market drawdown that may produce an over- or underallocation to PE depending on the valuation approach. We
then investigate rebalancing strategies that can be tailored to
address the challenges of adjusting PE allocations during
public market dislocations.

private assets, the remaining fund participants suddenly find
themselves overweight private assets that cannot be as easily
liquidated as public assets, which are typically sold to meet
fund redemptions. In normal times, member switching is
not much a concern. However, a sudden adverse market
environment leading to a simultaneous change in the
behavior of many participants could lead to a liquidity
challenge.
Investing in private markets can raise additional challenges if
the portfolio holds non-domestic illiquid assets. For
example, non-US DC plans may hold US private equity as
this is the largest PE market. In addition to building and
maintaining an overseas private NAV (net asset value)
allocation, such investors also need to think about hedging to
manage the currency risk from these overseas investments as
well as meeting FX hedging mark-to-market margin calls.
Various types of liquidity risks (GP capital calls, member
switching, FX margin calls) may not just “add up” but may
also be compounding. As illustrated below, imagine a
situation in which US markets are going down while the
Australian dollar is weakening, and funds need to liquidate
some of their US assets to meet cash demands arising from
member switching or from GP capital calls. This liquidity
issue can quickly move from bad to worse if the regulatory
authority suddenly allows participants to withdraw assets for
emergency purposes, e.g., an early release scheme, an event
the fund’s portfolio managers were not expecting.
Although such a scenario could quickly lead to severe – if
not existential – distress, not all plans have developed a
systematic methodology to analyze these issues in a
comprehensive way. Instead, a piecemeal or an ad hoc
approach is often taken to analyze these issues.
Unfortunately, an ad hoc approach carries two main
drawbacks:
(1) First, a fund’s liquidity risk does not necessarily increase
linearly with its allocation to illiquid assets. Illiquid asset
allocations have been creeping higher over recent years
and there may well be a “tipping point” beyond which
liquidity risk may suddenly jump higher.

ILLIQUID PRIVATE ASSETS

Asset Allocation with Private Assets for
DC Plans: UK Master Trusts & Australia
Superfunds
By Michelle (Yu) Teng & Aili Chen

For large multi-employer DC plans such as UK Master
Trusts and Australia Superfunds, illiquid private assets (e.g.,
private equity and infrastructure funds) have been a way to
improve performance and diversification. Large allocations
to private assets raise obvious liquidity concerns from the
usual unexpected GP capital calls, but with a persistently
strong economy and stable and rising cash inflows, liquidity
seemed manageable.
Illiquid private assets complicate liquidity issues arising from
the phenomenon of member switching, wherein participants
may move some or all their assets to an alternative, perhaps
lower risk, fund. When a participant moves assets out of a
“risk-seeking” default fund that contains allocations to
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(2) Second is that funds may be too conservative and
under-invested in private assets simply because they do
not have a way to measure the liquidity risk of their
fund. However, this conservatism may be excessive
and may be costly in terms of future potential
performance.
This paper provides a framework to allow a CIO of a DC
plan to bring together their top-down asset allocation and
their bottom-up private asset deal making activities – both in
the context of the liquidity demands that their fund may face
in different scenarios.
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RESEARCH CONTINUED
STRATEGIC PORTFOLIO CONSTRUCTION

Stock-Bond Correlation: The Non-US
Experience and Portfolio Implications
By Noah Weisberger

For the last 20 years, developed market stock-bond
correlations, have, by and large, been negative, matching the
US experience. Because portfolio holdings tend to be tilted
toward local assets, from the perspective of a local investor,
the implicit hedge that (local) stocks and (local) bonds provide
to one another – by virtue of their negative correlation – has
become an important building block of the portfolio
construction and asset allocation process. This paper
examines stock-bond correlation from a global, multi-market
perspective, focusing on how US stock-bond correlation, US
macroeconomic conditions, and local macroeconomic
conditions influence local stock-bond correlations and the
potential for a stock-bond correlation regime change. There
are three important takeaways:
1)

Stock-bond correlation is a global, not a local,
phenomenon, and if there is a shift in stock-bond
correlation regime it will be widespread. As such, there
likely is no avoiding the loss of sovereign fixed income as
an equity hedge in a balanced, multi-asset portfolio.

2)

Macroeconomic conditions play an important role in
determining local stock-bond correlation in developed
markets, specifically, the volatility of the risk-free rate,
the co-movement of economic growth and the risk-free
rate, and the co-movement of equity and bond risk
premia. The evidence is mixed as to the importance of
US economic conditions in determining local, non-US
stock-bond correlation relative to the importance of local
(non-US) economic conditions. But either directly or
indirectly, US conditions seem to play a large role,
suggesting that if the US economic and policy landscape
becomes more supportive of positive US stock-bond
correlation, a widespread, global shift in stock-bond
correlation globally would be likely as well.

3)

From the perspective of a US investor, if US bonds no
longer hedge US stocks it is unlikely that another
sovereign (developed market) bond will provide a
consistent hedge.

In short, for CIOs it is important to recognize that a shift in
local stock-bond correlation regime from negative to positive
would alter the expected risk-reward characteristics of a
balanced portfolio of local assets. Moreover, such a regime
shift, would likely not be isolated to a single market; rather, it
is likely that a shift to positive stock-bond correlation would
manifest itself widely across developed markets, making it
difficult to find low-risk fixed income assets with equity
hedging properties.

REAL ASSETS
RASA® Interactive

By Harsh Parikh

As real assets receive increased attention from CIOs, the IAS
RASA® framework has too. RASA shows that all real assets
are not created equal and that they have very different
macroeconomic and financial market sensitivities. RASA
Interactive, accessible via the PGIM/IAS webpage, is a
portfolio construction tool allowing investors to examine the
macroeconomic and market sensitivities of a variety of real
asset portfolios over various horizons and economic
scenarios.

To access RASATM Interactive, contact us.

REAL ASSETS

Dynamics of Real Asset Allocations:
Peer Group Analysis of Public Plans
By Harsh Parikh

We survey the real asset allocation of large public pension
plans and try to identify the drivers of cross-sectional
differences in real asset allocations across plans.
While most plans have allocations to real estate and TIPS,
some plans also have, in varying amounts, (smaller) allocations
to commodities, natural resources, infrastructure, farmland,
and timberland. Despite these differences in real assets
allocations, it is surprising to find that most public pension
plans end up with similar exposures to economic and market
risks. Specifically, using RASA to analyze economic and
market risk exposures, we find that the real asset portfolios of
most public plans do not provide a reliable equity hedge, are
overexposed to those environments when equities do well
anyway, i.e., ideal (high growth and low inflation) and
overheating (high growth and high inflation), and are
underexposed to economic environments when stocks do
poorly, namely stagnation (low growth and low inflation) and
stagflation (low growth and high inflation).
To the extent that public pensions are relying on real assets to
hedge their equity exposure in difficult times and specific
economic regimes, there may be a critical mismatch between
the purpose of a given real asset program and how it is likely
to perform when it is most needed. As such, public pension
plan CIOs may wish to consider a real asset allocation
designed specifically to align with their own forward
economic views (or concerns).

Source: Federal Reserve Board, FRED, Haver Analytics, MSCI, NBER,
Standard & Poor’s, PGIM IAS. Provided for illustrative purposes only
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WHAT WE’RE READING
Trending research and literature to add to your reading list, with some key takeaways.

The Spirit of Green: The Economics of Collisions and
Contagions in a Crowded World
by William D. Nordhaus
Princeton University Press, 2021

Climate change has become a dominant and urgent scientific, cultural, economic, and
political issue. Professor Nordhaus surveys how the world arrived at this juncture and
how best to move forward.
“The Spirit of Green” refers to our collective obligation to ensure sustainable growth so
that future generations will enjoy at least the same standard of living, though not
necessarily the same mix of consumption goods, as we do today. However, sustainable
growth is threatened by the presence of negative externalities – actions by some that have
negative consequences for others, with those causing the harm not required to
compensate those injured.
CO2 emissions are an example of an activity with significant externalities. Nordhaus
argues that government regulation to restrict CO2 (via a quota system, say) is likely to be
inefficient and challenging. Also, since CO2 emissions are a global issue, inevitably, some countries will “free-ride” off the
actions of others, disincentivizing countries from adhering to agreed regulations. Current multinational efforts to reduce CO2
are unlikely to achieve a sustainable future. Nordhaus believes that the most efficient solution is to tax CO2 emissions.
Presently, the harm caused by CO2 is estimated to be $40/ton whereas existing CO2 taxes and fees average only $2/ton.
A global $40/ton CO2 emissions tax which will cause emitters (i.e., all of us) to adjust behavior as they internalize these hard
costs, thus promoting efficiency as the marginal cost of CO2 pollution will match the marginal benefit of reducing it. Also, with
a market price for carbon, innovators will be incentivized to find solutions.
CIO Takeaway: An economist offers pragmatic, yet demanding, steps to a sustainable future. The Spirit of Green offers CIOs
guidelines for addressing sustainability issues in their investment portfolios. Socially responsible investing requires identifying
companies aware of their negative externalities and looking to mitigate them rather than preserve them.
--Bruce P.

Radical Uncertainty: Decision-Making Beyond the Numbers
by John Kay and Mervyn King
W.W. Norton & Company 2020

“Over thousands of years of radical uncertainty , humans have…developed a capacity to
make decisions in the face of imperfect knowledge of worlds that they encounter for the first
time.” (p155, emphasis added)
Much of modern finance, portfolio construction and risk management assumes that the past
is a reasonable representation of the future. In this view, the world is “stationary,” and the
probability of future adverse events can be incorporated into quantitative models to aid
decision making. However, this is a limited - misleading even - notion of risk. Unlike
planetary motion, non-stationary systems like economics, finance, and geopolitics, are not
governed by a stable set of rules, in part because as participants learn the rules of the system,
the rules then change. Non-stationary systems are thus vulnerable to “radical uncertainty,”
where future risks are not a facsimile of past risks; instead, they are unimaginable paradigm
shifts that must be endured and cannot be anticipated by decision makers and risk takers.
In the view of authors Kay and King, while models do have their place in finance and economics, ignorance of their limitations
and a faulty understanding of the true nature of risk can lead to disastrous outcomes. The authors point to the Great Financial
Crisis as a case in point, asserting that, “(T)the disregard for radical uncertainty by a generation of economists condemned
modern macroeconomics to near irrelevance in understanding the global financial crisis (p356).”
To cope with radical uncertainty, Kay and King assert that decision makers need to rely on narrative, communication,
cooperation, discussion and debate. Fortunately, the social and cognitive skills to operate in such an environment are part of the
human “hardware” system. Evolutionary forces have uniquely endowed us with the requisite skills to survive and thrive in an
environment replete with paradigm shifts, unknowable risks, and unquantifiable radical uncertainty - after all, here we are!
CIO Takeaway: Risk models and portfolio construction tools often assume that financial markets are stationary and
impervious to the actions of market participants. However, unimagined paradigm shifts are the true risks that must be
considered. In the presence of “radical uncertainty,” Kay and King argue that decision makers – CIOs included – need to move
beyond quantitative models and probabilistic assessments and, instead, incorporate historical analogies, expert opinion, intuition,
communication, collaboration, debate, and dissent into their processes.
---Noah W.
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IN CONVERSATION WITH IAS
How the COVID Pandemic has accelerated market and investor focus on long-term
“Megatrends”

“

We all know the pace of technological development is staggering. What is less
appreciated is how changes in the natural world can accelerate adoption of new
technology. The pandemic, for example, accelerated the global adoption of
many virtual services – from banking and healthcare to education.

Shehriyar Antia
Vice President, Head of Thematic Research
PGIM

”

Noah Weisberger and Shehriyar Antia, Head of PGIM Thematic Research, discuss the market implications of, and investor
engagement with, some of the key long-term trends that were highlighted in the Fall 2021 installment of PGIM’s
Megatrends series, Reshaping Services: The Investment Implications of Technological Disruption . PGIM’s
Megatrends series provides CIOs and investment boards independent perspectives on long-term macro trends to help them
meet their investment objectives, and explores the multi-asset investment implications around these secular trends.

NW: Can you describe the role of Thematic Research at
PGIM? How does the Thematic Research agenda draw
from the asset-class-specific expertise that is embedded
in each of the PGIM investment businesses? And, how
does Thematic Research differ from other investment
research?
SA: There are two aspects of our team’s approach to
investment views that separate us from other investment
research: One, we take a long-term view. Two, we look
across all asset classes from public markets – stocks,
bonds, commodities, and credit – to private markets –
equity, debt, real estate, and the like.
First, the secular themes we cover - urbanization, climate
change, tech disruption – are expected to unfold over
years or decades rather than weeks or months. Taking
this longer perspective allows us to distinguish smoke
from fire in a way that someone concerned about
shorter-term market dynamics would not necessarily do.
In short, thematic research reflects the longer-term,
high-conviction views of our investment partners apart
from their views on near-term market movements.
Second, by presenting investment opportunities across a
range of asset classes we can present the full-range of
PGIM’s best investment ideas in the context of major
themes – including some underappreciated ideas and a
range of risk-reward alternatives for investors. For
example, when it comes to blockchain, most investors
immediately think of primary investment plays like
Bitcoin, Ethereum, and the constellation of VC and PE
startups around them. These public blockchain
applications garner much media attention. However,
global commercial banks (like JP Morgan and Citi) are
testing private blockchain applications to clear and settle
trades which are likely to impact banks’ bottom lines
relatively soon.* Debt investors can benefit from the
efficiencies in cost and operations. This is a way for
investors to participate in the more tangible innovative
aspects of blockchain.

SA: Clearly writing about emerging trends and their
longer-term market implications is fraught with
uncertainty. But there are a few megatrend
characteristics that we look for. First, we seek to choose
themes that are universal and global as opposed to
regional or localized. Second, our research is all about
the long-term so trends and forces that may dissipate in
a few quarters are not very attractive to us. We prefer
trends that unfold over years - or even decades.
From our perspective, it is precisely these kinds of
enduring and persistent forces that have the greatest
potential to alter the landscape of winners and losers
across the global economy and impact portfolios.
Somewhat paradoxically, markets and investors often
have a blind spot to forces with slow-burning fuses –
like climate change. This is exactly the kind of issue
where our methodical and patient approach can uncover
hidden risks and opportunities for investors.
NW: One of the striking features of your flagship
publication series “Megatrends” is the
distillation/refinement of wide-ranging themes into
investable implications, often with great specificity.
How to you map Megatrend themes to individual assets
and specific investment recommendations?
SA: Our Megatrend series provides a cross-asset
investment perspective on broad secular changes that
unfold over years (or even decades) such as aging
populations, urbanization, and climate change. We
identify what elements of these megatrends are most
relevant for investors and uncover some hidden risks
and opportunities around these themes.
Most megatrend themes have a variety of investment
angles to consider. One of the great advantages of
considering different asset classes is that we can examine
a full range of risk-return tradeoffs for investors.

NW: Tell us a little bit more about your process in
choosing research topics? How far into the future do
you look? Consider a spectrum of ideas that range from
obvious - and already fully recognized - to futuristic and
fully speculative. How do you balance that tension?
*“Reshaping Services,” PGIM, October 2021, <https://www.pgim.com/megatrends/disrupting-services>
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IN CONVERSATION WITH IAS CONTINUED
SA: For example, when it comes to the long-term
transition from fossil fuels to greener energy, there are
several ways for investors to consider that trend. For
example, there are alternative energy sources like
hydrogen fuel cells. Public equity investors can invest in
current hydrogen cell technology that fuels Amazon
delivery vehicles and warehouse machinery today.
Cutting-edge hydrogen technology seeks to scale that
power up significantly so it can be used in dark brown
industries like air travel and steelmaking. Investors can
access these kinds of more speculative opportunities via
VC and PE.
For investors with a different risk-return profile
altogether and who are seeking more yield, there are
infrastructure opportunities in renewable energy power
generation – especially in EM. Additionally,
transmission networks and smart grids which transport
electricity from the remote locations where it is
generated to the population centers where it is most
needed can be excellent sources of stable cash flows for
public and private debt investors.
NW: As you have highlighted, the Megatrends series has
covered a wide range of topics: defi, service technology,
climate change and demographics. But, are there some
common themes that have been particularly resonant
with clients and market relevant?
SA: Two common themes are (1) the rapid pace of
technological advancement and (2) changes in
demographics and the physical world. While these are
well understood as prominent drivers of change, what is
often overlooked is how they can be catalysts for each
other.
We all know the pace of technological development is
staggering. What is less appreciated is how changes in
the natural world can accelerate adoption of new
technology. The pandemic, for example, accelerated the
global adoption of many virtual services – from banking
to healthcare to education.

Additionally, the transformation of our environment
due to climate change is a large catalyst for tech
advancement. Development of alternative fuels and
renewable energy storage capacity as well as agricultural
techniques to enhance production as the climate gets
hotter and drier, for example, are key elements of
mitigation and adaption techniques to address global
warming.
NW: What is next?
SA: We are setting our research agenda for the coming
year. We vet prospective themes with our Thought
Leadership Council - a group of about 20 senior
investment professionals from across PGIM who serve
as an advisory board for our Thematic Research team.
One idea we are considering is cryptocurrencies.
Specifically, do they have a place in institutional
portfolios? There are, of course, a myriad of reasons
why they remain problematic for most institutional
investors. We would also like to explore the
counterargument here – namely, that crypto is the tip of
a generational opportunity that will transform finance.
There are some interesting ways savvy investors are
gaining indirect exposure to the platforms and
technology around crypto, for example.
One other potential theme under consideration is the
future of food. We would examine the global shifts
underway in the production, demand, and distribution
of food. So, all the way up and down the food chain
from almonds in Florida, to Impossible Burgers, to
online retail food delivery.
One of the best parts of working in this kind of role is it
doesn’t get monotonous – every paper seemingly
touches on something totally different. There are always
new and intriguing topics to research and write about. I
never boot up the laptop and think “Gosh, there is
nothing interesting for me to work on today.

ABOUT SHEHRIYAR ANTIA
Shehriyar is PGIM’s Head of Thematic Research and the lead Megatrend author and researcher. He started his career as
an Economist in the Market’s group at the Federal Reserve Bank of New York, before launching his own boutique
macro research shop. Prior to joining PGIM, Shehriyar was Chief Economist at Nippon Life Global Investors.

ABOUT PGIM THEMATIC RESEARCH
PGIM's thematic research team is responsible for conducting investment research and authoring PGIM’s Megatrends
thought leadership series. Informed by interviews with PGIM's investment professionals as well as leading experts across
academia, government and industry, the Megatrends series provides investors with the practical tools and knowledge to
better position their portfolios for a long-term investment horizon.
Access the full collection of PGIM’s Megatrends research at www.pgim.com/megatrends.
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Meet IAS: Featuring Noah Weisberger
Noah Weisberger
Managing Director
PGIM IAS

Noah Weisberger joined PGIM’s IAS group in 2020 after nearly 20 years on the sell-side as a
global markets economist and US equity strategist. Prior to his Wall Street career, Noah was an
economist with the White House Council of Economic Advisers. He has a PhD in Economics from
Harvard University and a BA in Mathematics from Yeshiva University.
With nearly 20 years of Wall Street experience, what
are some characteristics of impactful research?
The questions institutional investors face are often
dynamic and novel – there is no history to bring to bear
nor academic literature to cite. So, to be valuable to
CIOs, risk managers, asset allocators and the like, a
research product needs to offer practical solutions to their
ever-evolving, real-world, questions. Moreover, in
contrast to purely academic work where methodology and
formalism are important components, the IAS approach
is “methodologically agnostic.” We use – and sometimes
create – whatever tools and techniques are needed to
answer the question, but no more than is necessary.
What research projects are you working on at PGIM?
Broadly speaking, I focus on issues that relate to strategic
asset allocation and portfolio construction, one of the
four pillars of the IAS research agenda (along with illiquid
assets, real assets, and manager selection). My particular
interest is to help CIOs better understand the linkages
between the “big” macroeconomic questions that they
may face and asset class performance, and then to think
about how to optimally construct a portfolio given a
CIO’s objectives and the layered sources of risk: (1) how
the economic and policy environment may evolve and (2)
how asset classes may respond, both of which are highly
uncertain.
In this context, earlier this year, we published a white
paper on the macroeconomic determinants of stock-bond
correlation, which has sparked some deep client
discussions and pointed us in some new directions as well.
In the paper we note that although correlation regimes are
persistent, lasting for decades, they are not immutable.
Our work suggests that correlation regimes are, in part,
determined by the degree of fiscal policy sustainability, the
degree of monetary policy independence, and the relative
importance of shifts in aggregate supply vs. aggregate
demand. Currently, conversations have intensified
around the lack of fiscal sustainability, growing incentives
for a rollback of monetary policy independence, and the
notion that supply-side constraints – not demand
weakness – are generating economic headwinds in the
post-pandemic recovery. In our estimation, any of these
alone could increase the likelihood of a return to a
positive stock-bond correlation regime, which would be a
meaningful change in the accustomed asset allocation
framework of many investors.
How do you envisage the industry evolving over the
next 2, 5, and 10 years? How do you see the IAS
group and its research agenda evolving alongside
that?
Our ongoing study of illiquid, private, non-traditional
assets and their role in an optimized portfolio will likely
remain a primary focus for the foreseeable future.
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Institutional investors continue to increase allocations in
this area, and it seems reasonable to expect that as these
asset classes mature, vehicles to allow retail investors to
gain exposure to these investments will also emerge. It is
still early days for many of these asset classes, which
(reflecting on my own experience) reminds me of where
commodities were at the very start of my career 20 years
ago and where ETFs, smart beta, and customized equity
“baskets” were, say a decade ago. Issues like
benchmarking, the proper measurement of risk and
reward, how these assets relate to macroeconomic forces,
and the optimal way to combine them in a portfolio with
public/liquid assets continue to loom large. So, there is
still a lot of heavy lifting to do in this area, and client
appetite for research here remains vigorous.
Beyond that, the future is always murky and there is
always a chance that paradigms may shift, industry
structure may evolve, and some of the foundational
market assumptions that many of us take for granted may
change. But, at the broadest level, the “intertemporal
substitution” problem – ensuring that savings today will
be sufficient for the needs of tomorrow – is not going
anywhere and will continue to morph along with the
industry. Hence, providing thoughtful, data driven,
quantitative insights will remain a needed input into the
investment process and IAS expects to be there to help
provide those valuable insights.
How can IAS best position itself to help clients today
and into the uncertain future?
It is critical that IAS continues to have talented and
experienced researchers with cutting-edge quantitative
techniques needed to help CIOs translate their nagging
uncertainties and emerging concerns into well-formulated
questions that can then be addressed. In a dynamic
industry such as ours, the value of “general purpose
technology” and the ability to evolve areas of expertise is
critical. We cannot predict the questions that we will need
to answer in the future, we can only build a team with
enough fire power so that as the environment evolves,
our expertise will evolve as well.
Tell us a bit more about yourself.
Although I have lived in the New York metro area for
much of this century, having grown up in Buffalo and
then the DC area, I still don’t feel like a true New Yorker
and still need to consult a subway map when navigating
around Manhattan. That said, I have been living in
Westchester for the last 10 years, with my wife (a
pediatrician), four children and a still youthful 6-year-old
Golden Retriever, Caleb. Aside from writing research
and meeting with clients, I enjoy teaching my kids to
drive, coaching softball and baseball, and rooting for the
Buffalo Bills and New York Yankees.
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Past performance is no guarantee or reliable indicator of future results. All investments involve risk, including the possible loss of capital. Equities may decline in
value due to both real and perceived general market, economic and industry conditions.
Alternative investments are speculative, typically highly illiquid and include a high degree of risk. Investors could lose all or a substantial amount of their
investment. Alternative investments are suitable only for long-term investors willing to forego liquidity and put capital at risk for an indefinite period of time.
Equities may decline in value due to both real and perceived general market, economic and industry conditions. Investing in the bond market is subject to risks,
including market, interest rate, issuer, credit, inflation risk and liquidity risk. Commodities contain heightened risk, including market, political, regulatory and natural
conditions and may not be suitable for all investors. The use of models to evaluate securities or securities markets based on certain assumptions concerning the
interplay of market factors, may not adequately take into account certain factors and may result in a decline in the value of an investment, which could be
substantial.
The analysis in the paper is based on hypothetical modeling. There is no guarantee, and no representation is being made, that an investor will or is likely to
achieve profits, losses or results similar to those shown. Hypothetical or simulated performance results are provided for illustrative purposes only and have several
inherent limitations. Unlike an actual performance record, simulated results do not represent actual performance and are generally prepared through the
retroactive application of a model designed with the benefit of hindsight. There are frequently sharp differences between simulated results and actual results. In
addition, since trades have not actually been executed, simulated results cannot account for the impact of certain market risks such as lack of liquidity. There are
several other factors related to the markets in general or the implementation of any specific investment strategy, which cannot be fully accounted for in the
preparation of simulated results and all of which can adversely affect actual results.
All charts contained herein were created as of the date of this presentation, unless otherwise noted. Performance results for certain charts and graphs may be
limited by date ranges, as stated on the charts and graphs. Different time periods may produce different results. Charts are provided for illustrative purposes and
are not an indication of past or future performance of any PGIM product. If any assumptions used herein do not prove to be true, results may vary substantially.
These materials may contain hypothetical and simulated examples, which are provided for illustrative purposes only. Simulated examples have certain inherent
limitations and are generally prepared through the retroactive application of a model designed with the benefit of hindsight. There are frequently sharp differences
between simulated results and actual results. PGIM routinely reviews, modifies, and adds risk factors to its proprietary models. There is no guarantee, and no
representation is made, that an investor will achieve results similar to those shown.
These materials represent the views, opinions and recommendations of the author(s) regarding the economic conditions, asset classes, securities, issuers or
financial instruments referenced herein, and are subject to change without notice. Certain information contained herein has been obtained from sources that
PGIM believes to be reliable; however, PGIM cannot guarantee the accuracy of such information, assure its completeness, or warrant such information will not be
changed. The information contained herein is current as of the date of issuance (or such earlier date as referenced herein) and is subject to change without
notice. PGIM has no obligation to update any or all of such information; nor do we make any express or implied warranties or representations as to the
completeness or accuracy or accept responsibility for errors. Any forecasts, estimates and certain information contained herein are based upon proprietary
research and should not be considered as investment advice or a recommendation of any particular security, strategy or investment product. These materials are
not intended as an offer or solicitation with respect to the purchase or sale of any security or other financial instrument or any investment management services
and should not be used as the basis for any investment decision. No liability whatsoever is accepted for any loss (whether direct, indirect, or consequential) that
may arise from any use of the information contained in or derived from this report. PGIM and its affiliates may make investment decisions that are inconsistent
with the recommendations or views expressed herein, including for proprietary accounts of PGIM or its affiliates. These materials are for informational or
educational purposes only. In providing these materials, PGIM is not acting as your fiduciary. The opinions and recommendations herein do not take into account
individual client circumstances, objectives, or needs and are not intended as recommendations of particular securities, financial instruments or strategies to
particular clients or prospects. No determination has been made regarding the suitability of any securities, financial instruments or strategies for particular clients
or prospects. For any securities or financial instruments mentioned herein, the recipient(s) of this report must make its own independent decisions.
The information contained herein is provided by PGIM, Inc., the principal asset management business of Prudential Financial, Inc. (PFI), and an investment
adviser registered with the US Securities and Exchange Commission. PFI of the United States is not affiliated in any manner with Prudential plc, incorporated in
the United Kingdom or with Prudential Assurance Company, a subsidiary of M&G plc, incorporated in the United Kingdom. In the United Kingdom and various
European Economic Area (“EEA”) jurisdictions, information is issued by PGIM Limited with registered office: Grand Buildings, 1-3 Strand, Trafalgar Square,
London, WC2N 5HR. PGIM Limited is authorised and regulated by the Financial Conduct Authority of the United Kingdom (Firm Reference Number 193418) and
duly passported in various jurisdictions in the EEA. These materials are issued by PGIM Limited to persons who are professional clients or eligible counterparties
for the purposes of the Financial Conduct Authority’s Conduct of Business Sourcebook. In certain countries in Asia, information is presented by PGIM (Singapore)
Pte. Ltd., a Singapore investment manager registered with and licensed by the Monetary Authority of Singapore. In Japan, information is presented by PGIM
Japan Co. Ltd., registered investment adviser with the Japanese Financial Services Agency. In South Korea, information is presented by PGIM, Inc., which is
licensed to provide discretionary investment management services directly to South Korean investors. In Hong Kong, information is provided by PGIM (Hong
Kong) Limited, a regulated entity with the Securities & Futures Commission in Hong Kong to professional investors as defined in Section 1 of Part 1 of Schedule 1
(paragraph (a) to (i) of the Securities and Futures Ordinance (Cap.571). In Australia, this information is presented by PGIM (Australia) Pty Ltd. (“PGIM Australia”)
for the general information of its “wholesale” customers (as defined in the Corporations Act 2001). PGIM Australia is a representative of PGIM Limited, which is
exempt from the requirement to hold an Australian Financial Services License under the Australian Corporations Act 2001 in respect of financial services. PGIM
Limited is exempt by virtue of its regulation by the Financial Conduct Authority (Reg: 193418) under the laws of the United Kingdom and the application of ASIC
Class Order 03/1099. The laws of the United Kingdom differ from Australian laws. Pursuant to the international adviser registration exemption in National
Instrument 31-103, PGIM, Inc. is informing you of that: (1) PGIM, Inc. is not registered in Canada and relies upon an exemption from the adviser registration
requirement under National Instrument 31-103; (2) PGIM, Inc.’s jurisdiction of residence is New Jersey, U.S.A.; (3) there may be difficulty enforcing legal rights
against PGIM, Inc. because it is resident outside of Canada and all or substantially all of its assets may be situated outside of Canada; and (4) the name and
address of the agent for service of process of PGIM, Inc. in the applicable Provinces of Canada are as follows: in Québec: Borden Ladner Gervais LLP, 1000 de
La Gauchetière Street West, Suite 900 Montréal, QC H3B 5H4; in British Columbia: Borden Ladner Gervais LLP, 1200 Waterfront Centre, 200 Burrard Street,
Vancouver, BC V7X 1T2; in Ontario: Borden Ladner Gervais LLP, 22 Adelaide Street West, Suite 3400, Toronto, ON M5H 4E3; in Nova Scotia: Cox & Palmer,
Q.C., 1100 Purdy’s Wharf Tower One, 1959 Upper Water Street, P.O. Box 2380 - Stn Central RPO, alifax, NS B3J 3E5; in Alberta: Borden Ladner Gervais LLP,
530 Third Avenue S.W., Calgary, AB T2P R3.
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