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= Thank you for coming. Thanks to the Jim Quinn and
QWAFAFEW.




Outline

1. The Crisis of Crowding (2012)

2. Intro to Crowding

3. Crowded Spaces and Copycat Risk Management
a. Risk Management might create crowding
b. A Simple Demonstration
c. A Reasonable Solution
d. Empirical Investigation of the Problem

4. Conclusions/Discussion

Bottom Line: Crowding can be caused from concentration in
risk mode usage, even when portfolio manager selection
models are completely independent.



The
CRISIS
of
CROWDING

New Idea of Crowding gﬁ

= The Crisis of Crowding by Ludwig Chincarini. a\§$

= The book tells the real stories of the financial
crisis of 2008 and beyond how they are all
connected by elements of crowding.

= The book is easy to read and informative with lots
of interviews with insiders, including Goldman
Sachs executives, Jimmy Cayne, Myron Scholes,
John Meriwether, Vice Chairman of Citibank,
government regulators, and others.



2. Intro to Crowding

Crowding takes place when multiple market
participants begin to follow the same trade
altering the risk and return dynamics of the trade.

= Not always east to detect — holders matter

= Risk will be incorrectly measured if not accounted
for, both market and liquidity risk.

= Can lead to levered firms failing rapidly.



2. Intro to Crowding

How does crowding differ from herding?

They are similar. However, herding represents many
similar investors following the same strategy.

Crowding represents similar and/or different investors
following the same or different, but correlated
strategies to an extent that the opportunity or trading
space is crowded/saturated. When the saturation is
severe, the return and risk of the space is no longer
determined by fundamentals, but determined by the
behavior of the participants in the space. This makes

all historical return and risk calculations useless.



2. Intro to Crowding
How Crowding Typically Happens

1.

Al

Attractive Trading Opportunity Develops

rush to follow the leader (even if it's not their
core business)

Herding occurs, but sometimes very hidden (not obvious)
The trading space becomes crowded

Not all crowded spaces are similar.

a. 1 type of holder (all traders similar)

b. N types of holders (different motivations and
behaviors to risk)

c. Holders can have exactIY same position or slightly
different positions, still leading to crowded
behavior.

d. Inadvertent Crowding (see Bruno, Chincarini & Davis
(2015)).



2. Intro to Crowding

A. Examples bank reports from
, , JP Morgan Chase, and many others.

Exhibit 9: The 20 most concentrated stock the S&P 500 <Bloomberg: GSTHHFHI>
s as of September 30, 2012; g a November 15, 2012

S&P 500: Twenty MOST CONCENTRATED Hedge Fund Holdings (Bloomberg Ticker: GSTHHFHI)
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2. Intro to Crowding

A. Examples bank reports from ,
, , JP Morgan Chase, and

many others.
Crowded Trades: The Bank Loan Story

B Avoid crowded trades

# CCC-rated bonds

B Alternative strategies:
understand y xposure

B Consider municipal credit




2. Intro to Crowding

A. Examples IMF Report "The Asset Management Industry and
Financial Stability” April 2015.

Figure 3.7. Bond Ownership Concentration and lts Effects on Credit Spreads

Mutual fund concentration in bond markets has increased somewhat since the global financial crisis.
{Share of individual bonds held by the five largest mutual funds in 2008 and 2013, percentage points)

1. Concentration of Mutual Fund Bond Ownership: U.S. Bonds 2. Concentration of Mutual Fund Bond Ownership: Emerging Market
and Developing Economy Bonds
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2. Intro to Crowding
A. Bloomberg Story on June 23, 2015.

BloombergBusiness

How to Spot Crowded Trades That the
Shoeshine Boy Missed

BASEBALL HALL OF FAMER “Wee Willie" Keeler once said he was successful because he “hit 'em where they ain't.” Going where the crowd
isn't could be a recipe for investment success as well.
October 3, 2015

Big pharmaceutical stocks don't seem to have many friends, despite our prior assertion that the health-care sector is too crowded. But while
mutual fund managers were busy buying biotechs, they generally shunned major pharma companies such as Eli Lilly (LLY), Merck (MRK), and
Pfizer (PFE), notes Bank of America Merrill Lynch analyst Colin Bristow.
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

A. Risk Management and Crowding

= If portfolio managers use similar risk models, these
risk models might cause positions to become
crowded.

= Could occur if models are similar or even slightly
different.

12



3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration

= Mean-variance optimization with no constraints
= Expected returns are random

= What happens when we compare the pairwise
correlations of the random expected returns with
the actual portfolio weightings?

= We get higher correlations.

13



3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration (Pairwise Correlations)

i

0 0
-1 -0.5 0 A 1 -1 -05 0 0.5

Figure F1: Distribution of Alpha Correlations and Portfolio Correlations for Various Look-back
Values (6 = 1). 12 = 1.4564, 1.6342, 2.0144, and 5.4597 for upper left, upper right, lower left, and
lower right respectively.
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration (Pairwise Correlations)

1

0 0
-1 -0.5 0 0.5 1 -1 -05 0 0.5

Figure F2: Distribution of Alpha Correlations and Portfolio Correlations for Various Decay Values
(/1 1.6273, 1.7184, 1.9701, and 4.9166 for upper left, upper right, lower left, and lowe
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration

» Thus, crowding could occur from the risk
management process.

= Why is crowding occurring?

- Using Principal Component Decomposition,
we find that optimal portfolios are projected
along the eigenvector with the smallest
eigenvalue.

- In fact, we can look at the correlation
between all of the portfolios with this
eigenvector.
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration

0
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Figure F4: Correlations of the Portfolios to the Smallest Eigenvector. t/n = 1.05 and § = 0.94.
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration

- In the limit, optimal portfolios converge to
eigenvector of smallest eigenvalue.

- How does this particular portfolio behave?
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration — Most eigenvalues are
random noise...

I A ctual
RMT Predicted

4 5 6

Figure F6: Close-Up of Eigenvalues from Simple Optimization Example and Marchenko-Pastur
Distribution
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration

= This portfolio is indistinguishable from random
noise.

= Conjecture 1 (Convergence to Noise): In the limit,
not only do expected returns of managers not
matter for portfolio formation, and not only does
just a small slice of the covariance matrix govern
the portfolio that all managers will converge to, but
that small slice of the covariance matrix is governed
by something that is indistinguishable from random.

20



3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration - How are eigenvectors
correlated over time?

4th last
3rd last
2nd last
last

80 100
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration

= As eigenvector indices increase, the correlation
between present and past becomes weaker at a
faster pace.

= Thus, higher index eigenvectors (small eigenvalues)
have less significance in describing future returns
as compared to those with lower index.
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration

» If we use different lookback periods and different
decay factors (slightly different risk measurement
methods), what happens to the eigenvectors of
those different measurement techniques?

= The first eigenvectors and the last ones are highly
correlated across different risk models.
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration

80 2( 160 180

] and 6 = [1 0.9¢
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

B. A Simple Demonstration

= Conjecture 2 (Simple Risk Variation and Crowding):

Even if managers use different simple empirical
covariance matrices, the risk model induced
crowding problem seems unavoidable.

25



3. Crowded Spaces and Copycat Risk
Y ELEL [l

C. A Reasonable Solution to the Basic Problem
= Many methods to filter covariance matrices.

= We suggest using the Marchenko-Pastur distribution
to eliminate random eigenvectors (eigenvalues).
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

D.Empirical Investigation of Problem: Data

= In order to examine whether risk-model induced
crowding is an issue in the financial industry, we
focus on the equity portfolio management world.

= We obtain risk model data from leading risk model
providers — BARRA, Northfield, and Axioma.

= We also obtain fundamental and stock return data
from Factset.

= Data from 1992 to 2013, but we present results
only for 2006-2013.

27



3. Crowded Spaces and Copycat Risk
Y ELEL [l

D.Empirical Investigation of Problem: Alphas

= Random: We generate 100 random alphas for each
stock in 3000 stock universe every month. For
each stock:

= Non-Random: We use three realistic models of
portfolio alpha based on stock fundamentals

- Value and Momentum
- PEG
- Aggregate Z-Score with many factors

28



3. Crowded Spaces and Copycat Risk
Y ELEL [l

D.Empirical Investigation of Problem: Methodology

» Step 1: Match stocks from all 3 professional risk
models.

= Step 2: Every month, create 100 random alphas
or 3 non-random.

= Step 3: Construct portfolio optimization (a) Long
Only; (b) Market Neutral w/o Liquidity; (c) Market
Neutral w/ Liquidity. Constraints: Sectors, Beta,
Max/Min weights, Dollar Neutral, Leverage=2.

= Step 4: Do this for all risk models and all portfolio
construction techniques. Includes OGARCH risk
models

= Step 5: Compare the resulting portfolios for
crowding.
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

D.Empirical Investigation of Problem: Measures of
Crowding

1. Cosine Similarity amongst portfolios.
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

D.Empirical Investigation of Problem: Measures of
Crowding

4. Correlation Adjusted Crowding
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

Summary:

1. Crowding occurs from the use of standard risk
models in the industry — even when crowding is
absent in alpha models.

2. Crowding seems to be more severe for long-only
equity managers.

3. The OGARCH procedure we suggest reduces
crowding amongst portfolio managers.

4. Crowding would be less in a financial system where
there is a diversification of risk model usage.
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3. Crowded Spaces and Copycat Risk
Y ELEL [l
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

olatility from 2010 to 2013
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

Table E3: Summary of Crowding with Realistic Alpha ! s 2006 to 2009
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3. Crowded Spaces and Copycat Risk
Y ELEL [l
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3. Crowded Spaces and Copycat Risk
Y ELEL [l
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

» Risk models all seem to have similar amounts of
crowding.

= Does it make any difference whether the universe
uses one risk model versus another?
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

Table E5: Systemic Crowding Risk from Distribution of Risk Model Usage

Long Only Market Neutral

Percentage of
Models Used C cr 0 o SR CL C [y 0 T SR CL
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33-67-0 0.58 09984 67388 -17585 -0.00 001 | 0.00  0.0010 -0.08  -0.00  0.00
6T -0-33 0.58 009981 71080 -325.02  0.00 001 | 000 -0.0005 0.77  -0.01  0.00
0-67-233 0.58 089977 661.92 32787 000 001 | 000 -0.0017 -1.30 0 -0.00  0.00
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3. Crowded Spaces and Copycat Risk
Y ELEL [l

= Conjecture 3 (Distribution of Risk Models and
Systemic Risk): Crowding in the financial system
will be less when there is a diversification of risk
models used in the system.
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4. Conclusion/Discussion

A. Crowding is a real and important phenomena that
needs to be studied more.

B. Crowding is typically thought of to be generated
from similar alpha models (Chincarini (2012)).

C. Crowding can also occur due to the risk model
process itself.

D. Our research shows that crowding does occur
from risk models.

E. Some suggestions from our research: (a) Use an
OGARCH implementation to reduce crowding; (b)
The financial system might have less crowding
when there is a diversification of risk models.
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4. Conclusion/Discussion

F. Further work Chincarini, Ludwig B. “Transaction Costs and
Crowding”. Very interesting results and paper should be
available soon. Please give me card.
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Thank you

= Dr. Ludwig Chincarini, CFA
= University of San Francisco
= United States Commodity Funds
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“An excellent read.” —Jimmy CAYNE
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Open Discussion

1. Check out a paper about long-only constraints by Ravi J,
perhaps.

2. Have you separated out how much crowding is due to
sector constraints, risk model, etc?

No, I've thought about it and this would be another
interesting paper to write.

3. The Fed is making rules on risk models to use - your
paper seems to suggest this might this create crowding if
everyone does the same.

4. Is it the leverage combined with the crowding that causes
problems?
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