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= Thank you for coming.
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Bottom Line: Crowding is a new risk that must be
considered.



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 to such an extent the
space that liquidity is fragile and it alters 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 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 in the space. Exit is difficult. This makes all
historical return and risk calculations less useful.



2. Intro to Crowding

How Crowding Typically Happens

1.

1AW

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 exactly same position or slightly
different positions, still leading to crowded behavior.

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

e. Transaction costs and crowding (Chincarini (2016)).






2. Intro to 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
Short High Yields

Long Eurostoxx 50

Other (please specify)

Short Treasuries

0 5

Source: BofA Merrill Lynch Global Fund Manager Survey

W Feb-16
Jan-16
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2. Intro to Crowding
A. Examples bank reports from

Exhibit 1: U.S. Mutual Fund Trading Activity for the Momentum Factor
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2. Intro to 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
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o
0.
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o
oo
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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)

Beam Inc
Metr

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. “? i he proportio e outstanding of the stc
portfolio of the top 50 hen:lge funds and the “Total” lin

In this report we e definition of crowding to inci
active managers, as as persistence of accumulation E}-
. important risk factor at the stock level (with . fuf'.?.h‘flh‘{'{? profi

il contrarian performance indicator at the aggregate sector, 1 level.




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. Recent Discoveries in Crowding

A. Starting points matter — similar portfolios lead to
similar trading (Bohlin and Rosvall (2014),
Chincarini (2012)).

B. Peer or copycat flows of mutual funds influence
returns due to crowded holdings (Blocher (2013),
Chincarini (2012)).

C. Quant Crisis of 2007 may have been associated
with crowded factors (Cahan and Luo (2013),
Chincarini (2012)).

D.Exchanges or central clearing parties (CCPs) may
underestimate margin requirements because they
fail to account for crowding. Could cause systemic
risk. (Menkveld (2014)).

18



3. Recent Discoveries in Crowding

E. Stocks with relatively more trading versus market
capitalization tend to have worse risk-adjusted
returns (Ibbotson and Idsorek (2014)).

F. Momentum strategy that is exposed to crowded
losers is more crash prone than non-crowded
losers. Refining momentum strategies to non-
crowded losers improves the performance of
momentum strategies (Yan (2014)).

G. Among mutual funds with similar past alphas,
those that had co-moved with past losers have
future alphas that exceed those that had co-
moved with past winners (Chue (2015)).
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3. Recent Discoveries in Crowding

H. To capture crowding, measure as the percentage
of shares held by equity mutual funds divided by the
average share turnover for the stock. A high (low)
percentage of mutual fund holdings in low- (high)-
turnover stocks is associated with a high (low)
degree of crowding. A long-short trading strategy
based on this crowding measure (long least crowded
stocks and short most crowded stocks) can generate
an annualized alpha of 13% after controlling for the
four standard risk factors—beta, size, book-to-market
and momentum (Tay et al (2016)).

MORE INFO:
http://ludwigbc.com/pres/behavioral_finance conference 11 08 2014 final
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4. A Story from the Financial Crisis
= The Quant Crisis of 2007

» What are Quants?

» Some well known firms: Barclays Global
Investors, GSAM, State Street, Morgan Stanley
PDT, AQR, Panagora, Mellon Capital, etc.

22



4. A Story from the Financial Crisis
» The Quant Crisis of 2007

> What are factors?

» Example: The Value Factor.

23



4. A Story from the Financial Crisis
= The Quant Crisis of 2007

» In August 2007, even standard factors behaved
erratically.

» For example, value factor moved 0.75% in one

day - unheard of — with 8x leverage moved 6%.

August 2 — August 8, every day was within
worst 5% moves in 20 years.
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4. A Story from the Financial Crisis
= The Quant Crisis of 2007

FIGURE 8.4 Ratio of Daily Returns of Common Factors Divided by Historical Standard

Deviations
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Source: Chapter 8 The Crisis of Crowding
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4. A Story from the Financial Crisis
= The Quant Crisis of 2007

= Quant copycats everywhere...

» Factors different, but correlated...
* Transaction costs models similar
= Result>Similar small portfolios

= A seemingly liquid space became
mis-measured. Exit path was crowded.

...risk

26



4. A Story from the Financial Crisis
= The Quant Crisis of 2007

We saw the growth of quant assets under management, but didn't see how far
these strategies had extended Into statistical arbitrage desks and hedge funds.
We felt our proprictary factor specifications and weightings would provide
differentiation, and this was supported by historical correlations plus low

l;.-rn LTS th H‘L‘h T quant managcrs o our l"l-..l'l irs. i"ur I]J-.J] l-.JLI'l] 1.11.1]["

[ros sitlons were small, J]quld and diversthed—we didn't foresee L'-l'-I'LIh-.. ant
J]l_]uld.l‘f]l... n event focused on similar rl...rlih.llll.......
(oldman Sachs analyst statement, December 13, 2
(GSAM 2007)

Source: Chapter 8 The Crisis of Crowding

27



4. A Story from the Financial Crisis
= The Quant Crisis of 2007

{.”.]'IZZ:"'.'I-"I_'H]'J'::-‘: L-'l]'J'JL'.ll'i_g_ "_'l'l_'l.'.'ll'l'l'.": J'I'.-'I.J.'.rr'l'_‘]'J.": j'-{ZI]' :=:1l:.""|'l'_‘]".-'lJ [CASONnSs, l'.!"l_'l.'l' 'I.'I'J':_' [l';-'l]'].":'.-'ll.'."l'iIZZ:'II

COSTS FI'IL'.Id':_'l WS {le'- J.'.r]'i]'J'J'.-'lr_'-' iFI'I].'.HZZ:'I.'ELIH'E'L'-. 45 i.l: I_".'l'L'I.::::L"l.'J us to EF-.'ld':_' :::1iFI'IiJ'.-'lF

:==:L'--:uriti|:.~'= 4l l;."-.'l'::I'J PLTIiHE il'l [i.l'l'l':_'.

—Mark Carhart interview, former co-ClO of Quantitative Strategies
at GSAM and Founder of Kepos Capital, October 11, 2011

Source: Chapter 8 The Crisis of Crowding
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4. A Story from the Financial Crisis
» The Quant Crisis of 2007

= Many hedge funds completely wiped out.
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5. 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.

31



5. 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

38



5. 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.

39



5. Crowded Spaces and Copycat Risk
Y ELEL [l

SV nintla%

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 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.
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5. Crowded Spaces and Copycat Risk
Y ELEL [l

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

isk Model 1 Risk Model 2 lisk Model 3

0.007 1140.19 -0.001 250.08 0.005
0.73 0.006 872.10 -0.003 | 0.72] 976.13 0.002
arket Neutral

Regular 0.00 0.017 76 -0.006 | 0.00 10 -0.002
MPA 0.00 .24 0.0 .23 0.020 | 0.00 05 0.006

Market Neutral Liq.
Regular 0.00 2.02 0.023 4.23 0.029 | 0.00 .20 -0.004
MPA 0.00 .78 (.73 0.034 | 0.00 0.8 0.011
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5. Crowded Spaces and Copycat Risk
Y ELEL [l
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5. 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?

50



5. Crowded Spaces and Copycat Risk

Y ELEL [l
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5. 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.

52



5. Conclusion/Discussion

A. Crowding is a real and important phenomena that

B.

C.

needs to be studied more.

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

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

. Our research shows that crowding does occur

from risk models.

. 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.

53






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?

55



6. Transaction Costs and Crowding

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

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

= Change the asset level of portfolios (since market
impact depends on this)

» Examine how transaction costs influence the
crowding of portfolios.

56



6. Transaction Costs and Crowding

» This evidence doesn’t seem to link transaction costs
to crowding in quant crisis (unless managers did
not explicitly consider them or ignored some
constraints)

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

= 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.

57



6. Transaction Costs and Crowding

Table 1: Summary of Crowding from Random Alpha Models and Tra
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6. Transaction Costs and Crowding
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6. Conclusion/Discussion

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

= Chincarini, Ludwig B. “Transaction Costs and
Crowding”.

= Bruno, Salvatore, Chincarini, Ludwig B., Davis,
Jesse, and Frank Ohara. "“Portfolio Construction
and Crowding.”
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“An excellent read.” —Jimmy CAYNE
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ereward by BOB LITTERMAN

A unique blend of storytelling
and sound quantitative
analysis, The Crisis of
Crowding explores the circle
of greed from homeowners
to real estate agents to
politicians to Wall Street.

Linking the 2008 financial

crisis back to the 1998 crisis of
LTCM, The Crisis of Crowding
shows how banks, hedge funds,
and other market participants
repeated the sins of the past
and how the collapse of
Lehman Brothers led to market
insanity thanks to the irrational
behaviors of buyers and sellers
in the crowded space.
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Open Discussion

1. What if some managers use their own risk models, what do
you think this would do to the average crowding?

2. I agree with your assessment with the tradeoffs between
size and investment horizon.

3. How would the results be different from using more
correlated alpha models?
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