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Introduction

Today’s presentation is a
somewhat Herculean
task.
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I’'m going to try to cover
almost everything you
need to know about
investment risk
management in less than
an hour.

We will state eleven key
concepts and provide a
brief discussion of each,
as well as reference
materials.

www.northinfo.com

General reference
materials:

*The Northfield Readings in
Investment Risk Management is
a ten-chapter summary of risk
practitioners probably need to
know. About 80% of the
material has been published in
peer review journals.

eThere is a companion video
series we created in
conjunction with the CQF
analyst training program (run
by Fitch). You'll see a link to it
on our home page,
. Total run
time is less than 60 minutes.
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Concept One

The entire purpose of investment performance measurement is predicated on risk. If there was
no risk in investing, we would know in advance what future returns would be, so there would be
no need to measure performance ex-post.

Evaluating investment performance must therefore always be carried out inclusive of
consideration of risk.

Different investors have different ability to tolerate risk in seeking higher returns (see GLUM
1976)

References:

e diBartolomeo, Dan. “Simplified Investment Performance Evaluation”, Journal of Performance Measurement, 2021.

e Wilcox, Jarrod. “ Harry Markowitz and the Discretionary Wealth Hypothesis”, Journal of Portfolio Management,
2003.
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Risk is always in the future, never in the past. The ancient
Greek writer Agathon said “Even unto the Gods It is
Forbidden to Change the Past”

As such, every analysis of risk must be based on an explicit
time horizon between the time of the analysis through

period of interest.

e Do we care about risk over the next day, month, year, or multiple decades?

e Financial market risk estimates based solely on past volatility have been
considered “inadmissible estimators” since the 1950s.

e Effective risk estimation requires both consideration of the past and an
understanding of how the present state of the world is different from typical

past conditions (e.g COVID, 9/11/2001)
e We call that key information set “news”.

Reference:
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Concept Three

Understand the difference between the uncertainty of future returns and the potential for
undesirable outcomes.

A return of 12% with a volatility of 2.5% will produce a higher return than 2% with a volatility of
1% will produce a lower return in less than one in a thousand. The “stochastic dominant”
concept has been in the math of investing since Bernoulli in 1715.

Consider the situation of a person who commits suicide by jumping off a very tall building.
There is very little uncertainty about the tragic outcome.

References: Advanced Optimization with Downside Risk
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Of the many different metrics used to estimate
risk, most do not force an alignment of economic
interest between managers and investors. Every
assessment of risk must clearly identify “whose”

Concept Four risk it addresses.

Asset managers will focus on market benchmark
relative risk since it is the typical way performance
is evaluated, impacting hiring and firing of
managers.

Investors do not pay their consumption liabilities
with “market benchmark relative” money, so risk
for investors should give more emphasis on
absolute (or inflation relative) outcomes.
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References:

* Chow, George. “Portfolio Selection Based on Return, Risk, and
Relative Performance”, Financial Analyst Journal, 1995.
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Concept Five

While suited for passive portfolios, the widely
Risk estimation for active managers used “tracking error” metric is generally

requires us to consider “the Central inappropriate for active managers.
Paradox of Active Management”. All
active managers and their investors must . diBartolomeo, Dan. “The Central Paradox of
believe that they will outperform peers or Active Management”, Journal of Portfolio
benchmarks, but there is no arithmetic by Management, 2023.
which all active portfolios can be above Used Every Day but Widely Misunderstood:

] Tracking Error
average In return.

References:
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Concept Six

Most commonly used metrics for risk and
risk-adjusted return assume that returns
are serially uncorrelated and normally
distributed. When considering return
time periods shorter than months (i.e.
daily returns) or when addressing risk for
illiquid assets (private equity, private
credit, real estate) these assumptions are
almost always wrong.

The result is that common risk values are
routinely underestimated, often by a factor of
two or three.

Reference:

* diBartolomeo, Dan. “Investment Performance
Measurement When the Distribution of Returns
is Non-Normal”, Journal of Performance
Measurement, 2023.
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Concept Seven

Some commonly used risk metrics such as
Liquidity matters in managing investment “duration times spread” for credit risky

risk. Illliquid assets take away the instruments (e.g. junk bonds) are downward
investor’s implicit option to sell the asset biased when dealing with less liquid securities

: : : or loans.
and invest in “something else”. _ , _
Exit cash flows from private investments are often

highly uncertain (i.e. recent PE fund outcomes)

References

e diBartolomeo, Dan. “Advances in Risk and
Valuation of llliquid Assets”, Journal of
Performance Measurement, 2025.

The Liquidity Risk Time Bomb
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Concept Eight

Expected risk and return values are always forecasts of uncertain future events and
so should always be described with a confidence interval.

Even if your risk modeling was perfect, the world can change.

If anyone uses the term “risk measurement”, they are either a fool, a liar, or both.

Alternatively, we can use Bayesian statistical methods to describe expected return
and risk in “certainty equivalent” form.

Reference: Bayesian Methods to Address Estimation Error in Northfield Optimization
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Concept Nine

To the extent that active managers are
being evaluated against a benchmark, the
risk of underperformance is driven by the
“variety” (dispersion of the cross-section)
rather than the volatility of the portfolio.

If all securities in a market produced the
same return, all portfolios would produce
the average return. No portfolio would
outperform or underperform.

e diBartolomeo, Dan. “The Variety of Security Returns”, Chapter in Forecasting
Reference: Volatility in Financial Markets. J. Knight and S. Satchell Editors, 2007.

e Variety is the Spice of Active Management (as well as Life)
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Concept Ten

# NORTHFIELD
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Risk estimates should always incorporate a
non-zero probability of “rare but large”
events (e.g. market crashes, wars, pandemic,
natural disasters)

Rarely, such events involve complete
extinction of the value of financial assets,
such as the collapses of the Russian stock

market in 1917, the Chinese stock market in
1949.

There are also examples of geopolitical
collapse leading to complete currency
devaluation such as Germany in the 1920s
and Zimbabwe in 2008.

References:

diBartolomeo, Dan and William Zieff. “A
Metric for Corporate Sustainability”, Chapter
in Handbook of Alternative Data in Finance,

G. Mitra, et. al. Editors, 2023.
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diBartolomeo, Dan and Christopher Kantos,
“How the Pandemic Taught Us to Turn Smart
Beta into Real Alpha”, Journal of Asset
Management, 2020.
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Concept Eleven

Once risk levels have been estimated for a portfolio, there are several different ways to decompose risk contributions down to asset positions or
common factors for reporting purposes. The totals stay the same, irrespective of how you choose to see subtotals.

There are also differences across how industry risk systems present risk decomposition information.

In general, metrics that are scalars of volatility (e.g. Value at Risk) are best for short horizons while metrics that scale with variance (volatility
squared) are best for long horizons as the math naturally addresses the impact of volatility on return compounding (with IID, normal assumptions).

References:

Advanced Risk Decomposition Messmore, Thomas. “Variance Drain”, Journal of Portfolio Management, 1995
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