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A Thank you for coming. Thanks to Gabriel Baracat for his
continued correspondence on crowding. Also thanks to

‘ Rick Lehman and Randy Merk
‘ ‘ ‘ for organizing this event




Outline

The Crisis of Crowding (2012)

This discussion is based on my book and
other research on the issue of crowding.

Crowding Is a new risk that must be
considered by market participants.



1. Newldea of Crowding

AThe Crisis of Crowding by Ludwig Chincarini.

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

AThe book is easy to read and informative with lots

of interviews with insiders, including Goldman
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‘\Q? Jely Models,

CHINCARINI

Sachs executives, Jimmy  Cayne, Myron Scholes,

John Meriwether, Vice Chairman of Citibank,
government regulators, and others.
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1. Newldea of Crowding &
A

ATo my knowledge one of the earliest mentions of
the concept of crowding in Chincarini (1998):

Aemay not have estimated t he
have on stable relationships across strategies when

other players where placing the same types of

trades. Il n particular, a sho
lead to a trigger effect, where all the [copycats]

began closing positions. A self fulfilling crisis
emergedéthe correlations acro
drastically changed because there were too
manyeplaying the same game. O



2. Intro to Crowding

Crowding takes place when multiple market
participants begin to follow the same trade in such
a concentration that liquidity becomes fragile and
It alters the risk and return dynamics of the trade.

ANot always east to detect 1 holders matter

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

ACan 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 and liquidity  may not
be fragile.

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 inthe space. Exit is difficult. This makes all
historical return and risk calculations less useful.



2. Intro to Crowding
Measuring Crowding Empirically

Return -Based Measures

A Can statistical characteristics of returns within an investment
universe signal potential crowding?

A Timely and usually easy to get access to. Not clear its
crowding.

Example 1 : Take a factor (e.g. momentum), divide into deciles,

compute cross -sectional residual return to each stock (i.e. Fama -
French decoupled), then compute pair -wise correlation between
stocks in each decile. If pair -wise correlation grows, maybe a

signal that large portion of return movement is due to crowding

by some group of investors following momentum.

Example 2 : Recent large returns to a trade not explained by
fundamentals.




2. Intro to Crowding
Measuring Crowding Empirically

Holding -Based Measures

A Can we detect crowding by measuring the holdings of an actual
group of investors relative to the available liquidity in the
market?

A Not as timely (delays in reporting) and difficult to gather.

Example 1 : Take the individual holdings of all hedge fund
managers of type A, the compute a similarity matrix and measure
average similarity over time. Increased average similarity
indicates crowding (with or without adjustment for correlation).

Example 2 : Take the percentage of each stock owned by a group
of hedge funds of type A and divide that by average share
turnover. High values of this variable indicates stocks that might
be crowded.




2.

Intro to Crowding

How Crowding Typically Happens

1.

ok w

Attractive Trading Opportunity Develops

) rush to follow the | eader (eve
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 exactly same position or slightly

different positions, still leading to crowded behavior.
d. Inadvertent Crowding (see Bruno, Chincarini & Davis
(2016)).

e. Transaction costs and crowding (Chincarini (2016)).
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3. Market Acknowledges Crowding

A. Examples bank reports from

Exhibit 7: What do you think is currently the most crowded trade?

Long USD
Short Oil
Short EM
Long US FANG
Long EU periphery debt M Feb-16

Short High Yields Jan-16

Long Eurostoxx 50

Other (please specify)
Short Treasuries

0 5

Source: BofA Merrill Lynch Global Fund Manager Survey
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3. Market Acknowledges Crowding
A. Examples bank reports from

Buying neglect and selling the crowds has worked YTD

Buylng the ten most underwelght stocks and selling the ten most ovenwelght stocks by
large cap active fund list as of 1272014 has produced a spread of 10ppt YTD, outperforming
the average long-short equity hedge fund performance of -2bp. This strategy has delvered
consistent positive spreads over the last several years given outflows from active to passive
which look likely to continue. Why? Passive funds still only make up about one-third of the
LS large cap space, far from critical mass, So what's the analogous trade for 20167 We
believe LW stocks will continue to outperform O/W stocks. For reference, we include a list
of the current most O/W and LW stocks held by managers (Table 4).

Tabie 4: Current 10 most OYw and U/W stodk list

Top 10 Bottom 10

Ticker  Hame Ral. Waight Ticker Hame

NTAP NetfApp, Inc. 299 WD ¥Womado Realty Trust
XN = uments Incorporated 288 HPE

KLAC i orporaticn MAC

L
ALXN Al g X 247 LEG £ & Plait, incorparated
SCHW  Cha ion 246 OKE , Inc.
STT 5 TE TECO Energy, Inc.
ADBE COrpor: CINF Cincinnali Financk
NDAG (4] '
TYC T ) c NWS
DHR aher Cospomli CSRA

Real. Waight
004
0.0z
0.0z
0.0z
0.
o
0.
om
o
oo
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3. Market Acknowledges 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; Pri g a November 15, 2012

S&P 500: Twenty MOST CONCENTRATED Hedge Fund Holdings (Bloomberg Ticker: GSTHHFHI)

Total Return

Bt ws. SEP 500

Bafé Merd Lymch U Sgelty & U2 Cuant Srmiegy, Lionshares

held by the top 50 hedge funds at the end of
h security multiplied by its

funds. “% Shares O indicates the proportio e outstanding of the stc
portfolio of the top 50 hedge funds and the “Total” 5 lin
npanies” indic: the number of funds (out of the top 50) holding the

In this report we extend the definition of crowding to include breadth

active managers, as well as ice of accumulation by active manager.
crowding is an important visk factor at the stock level fwith neutral performance profi

il contrarian performance indicaror at the aggregate sector, region level.

i
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3. Market Acknowledges Crowding

A. Examples IMFReport i T h e
nancial Stabilityo April

Fi

Mutual fund concentration in bond mark
{Share of individual bonds held by the fi

1. Concentration of Mutual Fund Bond Ownership: U.S. Bonds

— Top five holdings, 2013:01
— Top five holdings, 2008:02

500
Individual bond

Asset Manag

and Developing Economy Bonds

— Top five holdings, 2013:Q1
— Top five holdings, 2008:02

500
Individual bond

~ 100

- 90

0
1,000
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3. Market Acknowledges Crowding

A. Examples Nomura Securities (June 2016)

Strategies to avoid herding by “smart beta” and
“active funds” in Japan equities

B Smart beta avoiding overcrowded stocks might be effective when concentrated positions unwind

Performance of smart beta including and avoiding stocks with high degree of herding by smart beta and active funds

(End-Dec 2005=0%) Cumulativereturn (relative to TOPIX)

30

Smart beta avoiding stocks
with high degree of herding by
smart beta and active funds







4. Academic Studies on Crowding

A Three areas of contribution:

A. Portfolio Construction
- Copycat Techniques
- Copycat Alpha

B. Impact of Crowding

C. Implications

18



4 . Academic Studies on Crowding

A nNThe Failure of LTCM, O Chi nc a

BASophi sticated I nvestorsoand M
Stein (2009)

C. The Crisis of Crowding , Chincarini (2012 )

DAnThe Externali ti es ofBlodGerowded
(2013)

EnStanding out from the Crowd.
Crowding i n Quantit &aéhanvaed St r at
Luo (2013)

F. N St oporkolio structure of individual investors
Infers future trading behavior, o Rosvdlll 1 n &
(2014)

19



4 . Academic Studies on Crowding

G.AiDi mensions of Populaadrldsorek, o I
(2014 )).

H. N Cr dradese Ah Overlooked Systemic Risk
for Central Clearing Count erparties, O Me n
(2014)

| NnNThe Effects of Short Sal es
Constraints on Mar ket Efficienc’

J. N O mRisk$ o Arowded Strategies: Why

Mutual Fund Comovement Predicts Future
Per f or maGhuee(2005 ).

K. nFEI re, Fire. | s Low Vol ati |
Marmar (2015)
L . AnDays to Cover and Short | ni

(2015) 20



4 . Academic Studies on Crowding

M. NPoCometl rwcti on and Crowdi n
Chlncarlnl Davis, and Ohara (2016).

N . ATr anCsoascttsi cannd Cr owdi ngo Chi
(2016 )

O. nMut ual Fund Crowding and S
et al. (2016)

= N Hlend gaevdsand mi s pr i c$Sias @t,alo

(2016)

R. Nl ndi vi dual stock Crowded T
Stock I nvestor Senti ment, and E.

Yang and Zhou (2016)
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A Story from  The Crisis of Crowding
AThe Flash Crash

U How does AAPL trade at $100,000 per share?

0 How does Accenture trade at 1 cent per share?

23



A Story from The Crisis of Crowding:
AThe Flash Crash

FIGURE 17.1 Apple, Accenture, and Sotheby’s Stock Prices

$100,000

-
o
o
=
8
w
s

]
=
o

$0.01
09:30 10:35 11:40 12:45 13:50 4: 16:00
May 6, 2010

Sothebys wnnnmn Accenture

Source: Chapter 17 The Crisis of Crowding

Prices for ACN and BID
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A Story from The Crisis of Crowding:
AThe Flash Crash

U What happened?

U 75,000 e-mini futures sell order.

U Too small, happened before, and liquidity dried up later.

25



A Story from The Crisis of Crowding:
AThe Flash Crash

U What happened?
0 NYSE Arca had old computers on many of the stocks.

U0 Fast trading caused a glut and delayed gquotes
appeared on orders.

U Market makers saw inconsistencies in ticker tape and
got scared.

26



A Story from The Crisis of Crowding:

AThe Flash Crash
U What happened? Odds bumps in price guotes.

TABLE 17.1 Consolidated Tape for Accenture on May 6, 2010

Time Shares Price Exchange
100 38.66 [SE
100 40.22 FINRA
100 40.22 FINRA

100 39.06 NYSE Arca

27



A Story from The Crisis of Crowding:
AThe Flash Crash

U What happened?
U The market maker crowd ran for the exits.
U Left stub quotes (due to regulation)

U One major broker kept sending orders through
systemécatching stub quotes

U Eventually, liquidity came back.

28






5. Crowded Spaces and Copycat Risk
Management

A. Risk Management and Crowding

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

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

30



5. Crowded Spaces and Copycat Risk
Management

B. A Simple Demonstration

A This portfolio is indistinguishable from random
noise.

A 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

37



5. Crowded Spaces and Copycat Risk
Management

B. A Simple Demonstration

A Conjecture 2 (Simple Risk Variation and Crowding):

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

38



5. Crowded Spaces and Copycat Risk
Management

Summary

1. Crowding occurs from the use of standard risk

models in the industry I even when crowding Is
absent in alpha models.
2. Crowding seems to be more severe for long -only

equity managers.
3. The Marchenko -Pasteur 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.

44



5. Crowded Spaces and Copycat Risk
Management

Alpha

Table 2: Summary of Crowding of Random Alpha Models from 2006 to 2009

Risk Model 1

1.000

1.038
1.008

Risk Model 2

872.10

0.00
0.00

0.00 23 1.056

0.00 .7 1.009

0.00
0.00
0.00
0.00

Risk Model 3

1.029
1.000

1.070
1.008
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5. Crowded Spaces and Copycat Risk
Management

A Risk models all seem to have similar amounts of
crowding (see next slide).

A Does it make any difference whether the universe
uses one risk model versus another?

50



5. Crowded Spaces and Copycat Risk
Management
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5. Crowded Spaces and Copycat Risk
Management

100-0-10
0-100-0

A 0-0-100

0- 20 - &80
45 - 45 - 10
10 - 45 - 45
-l 5 - lll - -lr

90 -0 - lll

ot, Neutral
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5. Crowded Spaces and Copycat Risk
Management

A 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.

53



5. Crowded Spaces and Copycat Risk
Management:

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 portfolio
construction process itself.

D. Some suggestions from our research: (a) Use a
MP or 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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6. Transaction Costs and Crowding

. How do transaction costs and crowding interact?

. Was the quant crisis influenced by transaction cost
considerations?

. Do portfolio managers really consider transaction
costs when building portfolios?

. How is size of a portfolio and investment horizon
related?

56



6. Transaction Costs and Crowding

A Take typical data for portfolio construction and two
reasonable transaction cost models.

A Simulate the creation of many portfolios based on a
universe of 2000 stocks.

A Change the asset level of portfolios (since market
Impact depends on this)

A Examine how transaction costs influence the
crowding of portfolios.

57



6. Transaction Costs and Crowding

AThis evidence doesnédét seem to |
to crowding in quant crisis (unless managers did
not explicitly consider them or ignored some
constraints)

A Do portfolio managers (not just quants) really
consider them explicitly and accurately?

A As a portfolio becomes larger, i.e. $20 million to $5
billion, the portfolio manager must gradually
transform to a longer term investment horizon,
otherwise violating reasonable constraints.

58



6. Transaction Costs and Crowding

Table 1: Summary of Crowding from Random Alpha Models and Tra

-(0.00
0.49

L
0.59

0000 Hy 0.46**

0.006
0.079

0009
0080

-001
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6. Transaction Costs and Crowding
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6. Transaction Costs and Crowding

A If you would like further information on my latest
research (submitted for publication), | can send a
draft. Please give me your card after the talk

AChincarini, Ludwig B. AiTransac
Crowdingo.

A Bruno, Salvatore, Chincarini, Ludwig B., Davis,
Jesse, and Frank Ohar a. APortf
and Crowding. o
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/. Crowded Thoughts
A. The Growth of Indexed Funds

Passive aggression

Worldwide assets under management
December 2007=100

350

300
Passive
250

200
e EPERTTY 150
= Active
: -100

e T e S 50
200708 09 10 11 12 13 14 15

Source: Morningstar

Actively Departing

Net flows of U.S. stock mutual and exchange-traded funds

H Passively managed
Actively managed

1993 2010
Source: Morningstar THE WALL STREET JOURNAL.




Ownership in...
2005 2016

7. Crowded Thoughts Passive funds -

A. The Growth of Indexed Funds

ETF/Passive MF majority of holdings in many S&P stocks (2005
2015)

Active funds

Apartment Investment & Management Co.
Prologis Inc,

Equity Residential

Leggett & Platt Inc.
Pinnacle West Capital Corp,
Simon Property Group Inc.
Newmont Mining Corp.
Vornado Realty Trust
McCormick & Co. Inc,
Pitney Bowes Inc,

Public Storage

Cincinnati Financial Corp,
CenterPoint Energy Inc,
Genuine Parts Co.
NiSource Inc,

DTE Energy Cao,

Frontier Communications Corp.
CMS Energy Carp,

Linear Technology Corp,
Clorox Co.

Entergy Corp.

Mattel Inc,

Murphy Oil Corp,

AES Corp.

Lennar Corp.

C.R. Bard Inc.

Ameren Corp.

Navient Corp.

Ryder System Inc,

Staples Inc,

Zions Bancorp

National Qilwell Varco Inc,
NetApp Inc,

Xilinx Inc,

Darden Restaurants Inc,




7. Crowded Thoughts
A. The Growth of Indexed Funds

I. Passive funds grown by 73% (2009 I 2015) and
represent about 19% of global AUM (compared to 11%). Some
estimates have 24% of GAUM (Morningstar).

ii. Smart Beta funds have grown by 40% from 2010 -
2015 (versus 19% for market cap indices). Smart Beta funds
gathered $54B in first 10 months of 2015. As of 03/2015,
$282Billion (expected $1Trillion by 2020).

lii. There could be danger that markets become
inefficient combined with iIn smart beta
space. That s, if everyone is chasing similar signals, then
liquidity may suffer as copycats chase each other in and out of
positions.

Sources: Bl oomberg and AThe Rise of Indices IiAsgan@hS&R gi ng t he Face 65f



/. Crowded Thoughts
A. The Growth of Indexed Funds

Plenty of uniformed
money: the “suckers at the
pokertable”™ argument

More market inefficiency I

and mispricings
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0% Indexed
Ve

_/
|

Level of Index i‘ng
Source: S&P Dow Jones Indices LLC, abormalreturns.com.?’ Charts are provided for illustrative
purposes.

Sources: Bl oomberg and AThe Rise of I ndices Asgan@hS&mRgi ng t he Face of

66



/. Crowded Thoughts
A. The Growth of Indexed Funds

Iv. Quantitative Equity Portfolio Management (Chincarini
and Kim (2006)) and The Crisis of Crowding  (2012) mentioned
that price movement or returns might be an indirect measure of
crowding. That is, if a strategy is making amazing returns, it

might be partly because many copycats are crowding into the
position.

Table. Performance of "Anomalies" for Different Periods

1964-2000 A7% 12.05%

[I r u {l

2000-2014 1 77%| 5.13% ..".-.—-" 0.20%|  2.62% 4.?0%
2010-2014 15r.“{. 1.75% 66%| 1.3 4.72%

1990-2014 8.41%| 2.27%| 3.07%| 6.39% 64%|  1.60%| 2.02%|  1.58%

h_;l {l
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/. Crowded Thoughts
A. The Growth of Indexed Funds

Momentum was slaughtered in 20009.

Source: The Crisis of Crowding

, Chapter 8.
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