
Crowded Spaces and 
Copycat Risk 
Management 

July 1, 2015 
 

Ludwig B. Chincarini, Ph.D., CFA 
University of San Francisco 

Western Economic Association 
International, 90th Annual 
Conference 
July 1, 2015 



 
 
  Thank you for coming.  Thanks Sohn Wook for Chairing 
session and Alvaro Morales for discussing the paper. 
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New Idea of Crowding 

 The Crisis of Crowding by Ludwig Chincarini. 
 
 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. 
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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. 
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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. 
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2.  Intro to Crowding 
How Crowding Typically Happens 

1. Attractive Trading Opportunity Develops 
2. Copycats rush to follow the leader (even if it’s not their 

core business) 
3. Herding occurs, but sometimes very hidden (not obvious) 
4. The trading space becomes crowded 
5. 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)). 
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2.  Intro to Crowding 
 
 

A. Examples bank reports from Goldman Sachs, Bank of 
America, Bernstein, JP Morgan Chase, and many others. 
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2.  Intro to Crowding 
 
 

A. Examples bank reports from Goldman Sachs, Bank of 
America, Bernstein, Credit Suisse, JP Morgan Chase, and 
many others. 
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2.  Intro to Crowding 
 
 

A. Examples IMF Report “The Asset Management Industry and 
Financial Stability” April 2015. 
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3.  Crowded Spaces and Copycat Risk 
Management 

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. 

11 



3.  Crowded Spaces and Copycat Risk 
Management 

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. 
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3.  Crowded Spaces and Copycat Risk 
Management 

B.  A Simple Demonstration (Pairwise Correlations) 
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3.  Crowded Spaces and Copycat Risk 
Management 

B.  A Simple Demonstration (Pairwise Correlations) 
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3.  Crowded Spaces and Copycat Risk 
Management 

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 
Management 

B.  A Simple Demonstration 
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3.  Crowded Spaces and Copycat Risk 
Management 

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 
Management 

B.  A Simple Demonstration – Most eigenvalues are 
random noise… 
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3.  Crowded Spaces and Copycat Risk 
Management 

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. 
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3.  Crowded Spaces and Copycat Risk 
Management 

B.  A Simple Demonstration – How are eigenvectors 
correlated over time? 
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3.  Crowded Spaces and Copycat Risk 
Management 

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. 
 

21 



3.  Crowded Spaces and Copycat Risk 
Management 

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 
Management 

B.  A Simple Demonstration 
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3.  Crowded Spaces and Copycat Risk 
Management 

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. 
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3.  Crowded Spaces and Copycat Risk 
Management 

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 
Management 

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. 
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3.  Crowded Spaces and Copycat Risk 
Management 

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 
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3.  Crowded Spaces and Copycat Risk 
Management 

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 
Management 

D.Empirical Investigation of Problem:  Measures of 
Crowding 
 

1. Cosine Similarity amongst portfolios. 
 
 
 

2. Crowding 
 
 
 

3. Imposed Correlation Bias 
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3.  Crowded Spaces and Copycat Risk 
Management 

D.Empirical Investigation of Problem:  Measures of 
Crowding 
 

4.  Correlation Adjusted Crowding 
 
 
 

5. Concentration Index 
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3.  Crowded Spaces and Copycat Risk 
Management 

E. Empirical Results 
 
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 amonst 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 
Management 

E. Empirical Results 
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3.  Crowded Spaces and Copycat Risk 
Management 

E. Empirical Results 
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3.  Crowded Spaces and Copycat Risk 
Management 

E. Empirical Results 
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3.  Crowded Spaces and Copycat Risk 
Management 

E. Empirical Results 
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3.  Crowded Spaces and Copycat Risk 
Management 

E. Empirical Results 
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3.  Crowded Spaces and Copycat Risk 
Management 

E. Empirical Results 
 
 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 
Management 

E. Empirical Results 
 
   
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3.  Crowded Spaces and Copycat Risk 
Management 

E. Empirical Results 
 
 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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 Dr. Ludwig Chincarini   www.ludwigbc.com 
 University of San Francisco  chincarinil@hotmail.com 

 
 
 

Thank you 
 

http://www.ludwigbc.com/
mailto:chincarinil@hotmail.com


Open Discussion 
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