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Introduction

An increasingly crowded investment space might lead to additional
risk concerns for arbitrageurs.

• This paper investigates the relation between crowded trades (crowding), those in which many 

investors hold the same stocks, possibly exhausting their liquidity provision, and the cross-

section of stock returns focusing on institutional investors and anomalies.

• Investment strategies based on stock market anomalies are good candidates to become 

crowded as investors are aware of their existence once they are published (McLean and Ponti, 

2016), and institutional investors trade to exploit them (Calluzzo, Moneta, Topaloglu, 2019).

• Focus on 11 well-known stock anomalies used by Stambaugh, Yu, and Yuan (2012)
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The Specific Anomalies

*Many versions of these anomalies are described in detail in Quantitative Equity Portfolio Management, 
2nd Edition, 2022. https://ludwigbc.com/books/qepm-2/ 
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Motivation

There is an increases sensitivity to crowding.  In the Crisis of Crowding, 
Chincarini describes early evidence with LTCM, to the Quant Crisis of 
2007, to various flash crashes.

• The key observation was that the behavior of participants causes dislocation of prices.  That is, 

it appeared as if investors entered a space without taking into account the externalities of 

others in the space and/or could not measure it well.

• With the rise of more sophisticated management and a broader knowledge of investing, one 

might believe that crowding could become more important and perhaps be more important in 

popular or crowded spaces, like anomaly trading.

• One of the problems with being aware of crowding and with measuring the effects of crowding 

is that oftentimes you need to know the players that would be likely to crowd a space (e.g.  fixed 

income arb funds in the LTCM era).
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Motivation

The aggregate data probably isn’t right for measuring crowding 
effects, but it’s what we have…

• There have been aggregate effects in the stock market that may lead to a very diverse and large 

group to have effects of crowding.  That is, institutional crowding despite the large differences 

between institutions.

• There has been an enormous growth in investment institutions and a decrease in available 

securities to trade.
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Motivation
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Motivation
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Crowding and Investing

• Chincarini (1998) discussed the idea of copycat traders in an investment space and the difficulty 

or lack of transparency in accounting for this crowding. These concepts were formalized in a 

small toy model by Stein (2009).  More is explained in the Crisis of Crowding. 

• Since 2012, much research has come out on the topic that is related to our work.

• According to Stein (2009) crowding may exacerbate mispricing when arbitrageurs are unaware 

of the identity and the number of other investors actively implementing the same investment 

strategy.

• Moreover, crowding might persist over time, especially in strategies for which investors do not 

base their demand on an independent measure of fundamental value (e.g., momentum).

• Additional risks in specific market conditions, such as during exogenous demand shocks, leading 

to crash risks and fire sales (e.g., Coval and Stafford, 2007; Hau and Lai, 2017).

• Crowding may become an additional risk for arbitrageurs for which they want be compensated 

for.
C R O W D E D  S P A C E S  A N D  A N O M A L I E S  -

C H I N C A R I N I  L A Z O - P A Z  M O N E T A
1 0O C T O B E R  1 7 ,  2 0 2 4

https://www.amazon.com/The-Crisis-Crowding-Copycats-Bloomberg/dp/1118250028/ref=sr_1_1?ie=UTF8&qid=1339689840&sr=8-1&keywords=the+crisis+of+crowding


Empirical Work - Hypotheses
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Empirical Work – Main Results
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Empirical Work – Literature and Our Contribution

• Mixed evidence on the effects of crowding (see literature summary at end of slides).  

Our Contribution

1. Expands the work of Brown et al. (2021) to all institutions (not just hedge funds) and to 

anomalies.

2. We extend the anomaly literature by looking at anomalies and their relation to crowding (too 

many arbitrageurs chasing same anomalies).

3. Crash Risk literature – we extend this with crowding and anomalies.

4. Limits to arbitrage (crowding becomes additional concern).
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Empirical Work – Definition of Stock-Level Crowding
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Empirical Work – Definition of Stock-Level Crowding

C R O W D E D  S P A C E S  A N D  A N O M A L I E S  -
C H I N C A R I N I  L A Z O - P A Z  M O N E T A

1 5O C T O B E R  1 7 ,  2 0 2 4



Empirical Work – Other Measures of Stock-Level Crowding
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Empirical Work – Data
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Empirical Work – Data
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Empirical Work – Data

• SUMMARY STATISTICS
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Empirical Work – Data

• CORRELATION AMONGST CROWDING MEASURES
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Empirical Work – Data

• SUMMARY WHEN WE SORT ON DAYS-ADTV
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Empirical Work – Data

• SUMMARY WHEN WE SORT ON CROWDING

C R O W D E D  S P A C E S  A N D  A N O M A L I E S  -
C H I N C A R I N I  L A Z O - P A Z  M O N E T A

2 2O C T O B E R  1 7 ,  2 0 2 4



Empirical Work – Data

• SUMMARY WHEN WE SORT ON CROWDING WITH DIFFERENT FACTOR MODELS FOR 

ALPHA
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Empirical Work – Data

• SUMMARY WHEN WE SORT ON CROWDING WITH DIFFERENT FACTOR MODELS FOR 

ALPHA FOR DIFFERENT INSTITUTIONS

• Note:  Categories come from

Brain Bushee and Yan and Zhang, and 

Kojien and Yogo

C R O W D E D  S P A C E S  A N D  A N O M A L I E S  -
C H I N C A R I N I  L A Z O - P A Z  M O N E T A

2 4O C T O B E R  1 7 ,  2 0 2 4



Empirical Work – Data

• SUMMARY WHEN WE SORT ON CROWDING WITH DIFFERENT 
FACTOR MODELS FOR ALPHA FOR DIFFERENT INSTITUTIONS 
(most held)

Mostly held is by paired groups and indicates that a 

Particular group has more ownership (first minus 

Second group).  Thus, when we look at FF3

Of “Short Horizon” ,these are the stocks that they have

An excess (Own/ADTV) than the other group.

The crowding-effect (i.e. crowding→returns) is more 
pronounced amongst the most active and those with 
shorter horizons.
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Empirical Work – Results

• Anomalies and Crowding – Understanding Results

C R O W D E D  S P A C E S  A N D  A N O M A L I E S  -
C H I N C A R I N I  L A Z O - P A Z  M O N E T A

2 6O C T O B E R  1 7 ,  2 0 2 4



Empirical Work – Results

• Anomalies and Crowding – Momentum (Single – on Anomaly; Double – first factor, then

Crowding (opposite doesn’t change))
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Empirical Work – Results

• Anomalies and Crowding – Aggregate Results with Double Sorting (Each anomaly is 

double-sorted, then equal weights for all 11)
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Empirical Work – Results

• Anomalies and Crowding – Questions.

• We already showed that crowding leads to higher returns.

• We showed that crowding in anomalies leads to higher returns.

• Question #1:  Do anomaly portfolios still exhibit relationship to crowding after controlling 

for various variables?
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Empirical Work – Results

• Anomalies and Crowding – Fama-

MacBeth Regressions (Log Days-

ADV and Next Quarter Returns (at 

least in one anomaly – maybe more)

We have value of ADTV of each stock.

We know whether a stock is in long or 

Short side of any anomaly.

R(t+1) = a + b (LADV) + c (CONTROLS)

[Note:  long-at – dummy, a long 

at*LADV 

Is interaction term with LADV)
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Empirical Work – Results

How do we explain the alpha associated with crowding?

• We are capturing short-term price movements due to buying pressure (test to see if there 

is a reversal in alpha?)

• Maybe it’s compensation for acquiring or taking on crowded positions that could lead to 

crash risk?

• Maybe it’s a new anomaly?
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Empirical Work – Results

Crowding returns seem to persist, so not obviously short-term.

Although, with a simple model (see end of presentation), if flows persist in one way, in a 

certain type of institutions, then we could get persistent as we see here.
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Empirical Work – Results

Why do we care?  So what?

Crowding may cause spaces to become vulnerable to crash risk, and investors are thus 

mispricing the value of their trades, for example, overestimating the value of the anomaly.

If this is true, we should at least document that crowded spaces are more related to 

potential crash risk.  Of course, measuring crash risk is very difficult.
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Empirical Work – Results

Measuring Crash Risk
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Empirical Work – Results

Crash Risk (NCSKEW) against Variables of Crowding

Note:  These regressions use Year 0 crowding

with Year 1 Crash Risk.

Results are weak and maybe not bad for 

Anomaly investor, but still linked to crash 

Risk.
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Empirical Work – Results

Crash Risk (DUVOL) against Variables of Crowding

Note:  These regressions use Year 0 crowding

with Year 1 Crash Risk (crash is measured 

using weekly returns over 1 year).

Results are weak but shows related, 

Although parts may be good for anomaly

Investor. 
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Empirical Work – Results
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Empirical Work – Results

SUMMARY OF RESULTS:

1. Crowded stocks lead to higher returns in Q(t+1), not only for hedge funds.  Maybe not an 

informational story.

2. Crowded – Anomaly stocks have even higher effects of crowding on returns.

3. Crowded portfolio are mildly related to crash risk.
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Empirical Work – Results

Robustness Exercises

1. Use a larger set of anomalies a la McLean and Potiff (2016).  A total of 97 anomalies 

and results do not change.

2. We look at anomalies that are NOT in crowded portfolios and results are insignificant or 

even negative.

3. Different periods, different lags, and excluding financial crises, still find results.

4. Factor model for alpha doesn’t matter.
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Appendix:
Extra Information
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Empirical Work – Results

97 Anomalies
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Empirical Work – Results

Non-Crowded Portfolios (We remove most and least crowded and then double sort

and what do we see?)
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Empirical Work – Results

Lags Do Not Seem to Matter
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Empirical Work – Results (Short Side – Different?)
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Empirical Work – Results (Using DTC on Short 
Side)
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Empirical Work – Results
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Empirical Work & Theory (Understanding)

Li, Sokolinski, and Tamoni (2022) use the work of Koijen and Yogo (2019) to find that most of anomaly 

returns are driven by household demand (i.e.  Market Capitalization minus 13F (Institutional)).  That is 

changes in preferences.  Maybe a theory must be derived from that.

Our data shows some of the time series properties of this “household demand”.
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Empirical Work – Results (Household Demand)
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Empirical Work – Results (Household Demand)
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Empirical Work – Results
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Empirical Work – Results (HD Anomalies)
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Empirical Work – Results (Specific Anomalies)
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Empirical Work – Results (Specific Anomalies)
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Empirical Work – Results (Specific Anomalies)
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Empirical Work – Results (Specific Anomalies)
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Models of Crowding

• There is really no encompassing model for crowding.  In economic sciences, we rarely have the 

beauty that might exist from something like a Theory of Relativity.

• Several authors have built pieces that might be related (CITE).

• Here we walk through a semi-model and/or a theoretical though experiment.  We borrow from 

some of the work of Gabaix and Kojien (2020).  Their model is really about how investor 

demand can affect the price of assets.

• First we review their simplest model

• Then we modify for a world inhabitated by anomaly investors.
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Review of Simple Market Impact Model

• A fund that invests in equities and bonds in some constant proportion adjusted for a risk 

premium.

• As new money flows in, because supply is fixed, equilibrium quantity cannot move, so prices 

must move.  They do a Taylor Series expansion to show how a change in asset flows could move 

prices.

• Investment in Equities:

• Flow of Funds and Wealth:

• Small Changes from Baseline:

• Take Logs and Taylor Series Expansion:  
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Review of Simple Market Impact Model

• We can rearrange to find:  

• For q(D)=0 (quantity cannot change) and pihat=0, they get that the percentage price change of 

equities is given by:

• The basic idea is that change in prices of equities will be larger the bigger the flow of funds and 

the lower the elasticity of demand (\ci).

• In their work, they argue that aggregate flows can alter equity prices by as much as 5% for every 

1% of new flow.
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A Simple Model of Market Impact and Institutional 
Investors
• We assume a world with three types of investors.  Institutional Index investors represents 

ALPHA of the world’s wealth, Anomaly investors represent BETA of the world’s wealth (but they 

are actually index investors with a tilt), and 1-ALPHA-BETA are random investors (i.e.  Investor’s 

whose collective investments looks like random in aggregate).

• In all cases, what’s important is NET DEMAND, not actual demand.  That is, for any group 

receiving a flow, there will always be some latent supply or groups selling, either measured by 

random investors or a proxy like ADTV.

• If there is a FLOW of funds of F, then the governing equations will be: (Note:  We assume in the 

Gabaix/Kojien model that THETA(1) = THETA(2)=THETA(3) and mu(i)=0.
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A Simple Model of Market Impact and Institutional 
Investors
• We can make this model more realistic by having relative attractiveness of various positions with 

the \hat \pi(i), but in the simplest case we have something like:

• Which impies that if the flow distribution is different than the wealth distribution, we get 

effects.  For example, if the world is 50% index investors and 50% anomaly investors, then a flow 

to index funds (e.g. alpha=0.90 beta=0.10), would result in a movement of index stock prices by 

9x that of anomaly stocks.

• Also depending on the percentage of random investors, we can have other situations.

• Obviously much more work to be done to make this a viable model.
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A Simple Model of Market Impact and Institutional 
Investors
• What is the take away?  Even in the simplest scenario, we can have flows alter asset prices in 

relative categories in such a way that we might observe the following:

1. Crowded institutional stocks tend to perform well (flows are pushing prices).

2. Crowded institutional and anomaly stocks tend to perform even better (flows pushing prices 

relatively more). 

3. The crowding and the returns are persistent.  More flows, more going to relative categories, 

thus pushing relative prices.  

4. Unless model is modified, it doesn’t yet explain crash risk.  However, with a more robust 

model that changes the relative attractiveness of stocks (via \hat\pi(i)), we might get a 

unexpected shock that realigns the relative prices so quickly that we have correlation 

between crowding and crashes.
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Conclusion

1. We investigate the consequences of crowding on a the cross-sectional returns of 

equities.

2. We also examine how crowding affects 11 well-known anomaly portfolios.

3. We present evidence that crowding is related to anomaly returns, weakly related to 

various crash risk measures, and adds to the limits of arbitrage.

4. We also find that anomaly returns remain alive after publication dates and are 

concentrated in crowded portfolios. 
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Appendix A:  Recent New Research on Crowding

Note:  There are lots of publications from Sanford Bernstein, 
Bank of America, JP Morgan, MSCI, Credit Suisse, Wells Fargo, 
and other banks on crowding, but I do not quote this extensive 
and important research.

1. “The Cross-Predictive Ability of Crowding: Does  Beta 
Arbitrage Predict Momentum Profits?” Ralitsa Petkova, 
Working Paper, December, 2023

2. “Mutual Fund Stock Holdings and the Cross-Section of Option 
Returns.”  Li Shuaiqi, Working Paper, January 11, 2022.

3.  “What happens with more funds than stocks?  Analysis of 
Crowding in Style Factors and Individual Equities.”  Madhaven, 
Ananth, Sobczyk, and Andrew Ang.  Journal of Investment 
Management, 2021.  
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Note:  There are lots of publications from Sanford Bernstein, 
Bank of America, JP Morgan, MSCI, Credit Suisse, Wells Fargo, 
and other banks on crowding, but I do not quote this extensive 
and important research.

4.  “Crowded Trades, Market Clustering, and Price Instability,”  
Kralingen, Marc Van, Garlaschelli, Diego, Scholtus, 
Karolina, and Iman va Lelyveld.  Entropy, 2021.

5.  “Crowding and Factor Returns,”  Kang, Wenjin, 
Rouwhenhorst, K. Geert, and Ke Tang.  Working Paper, 
September 2020.

6.  “Are Crowded Crowds Still Wise? Evidence from

Financial Analysts' Geographic Diversity,” Gerken and Painter 
Working Paper,  June 2020.
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Note:  There are lots of publications from Sanford Bernstein, 
Bank of America, JP Morgan, MSCI, Credit Suisse, Wells Fargo, 
and other banks on crowding, but I do not quote this extensive 
and important research.

7.  “Trade Less and Exit Overcrowded Markets.  Lessons from 
International Mutual Funds,”  Dyakov, Jiang, Verbeek.  Review of 
Finance, 2020.

8.  “What alleviates Crowding in Factor Investing,” DiMiguel, 
Martin-Utrera, and Uppal, Working Paper, January, 2020.

9.  “Crowding:  Evidence from Fund Managerial Structure,”  
Harvey, Liu, Tan, and Zhu.  Working Paper, March 2020.
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10. “Currency Crowdedness Generated by Global Bond Funds,” 
Konstantinov, Geuorgui, Journal of Portfolio Management, Winter 
2017.  Note:  Older paper, but I only recently learned about it.

11.  “The Mismatch Between Mutual Fund Scale and Skill,”  Song, 
Yang.  Journal of Finance, October 2020.

12. “Optimal Disclosure in Crowded Markets,” Kim, Taejin and 
Vishal Mangla, Working Paper, November 2018.  Note:  Also an 
older paper, but just recently became aware of it.

13. “Zooming in on Equity Factor Crowding,” Volpati, Benzaquen, 
Eisler, Mastromatteo, Toth, and Bouchaud, Working Paper, 
January 20, 2020. 

67



Appendix A:  Recent New Research on Crowding

14. “Crowding and Tail Risk in Momentum Returns,” Barroso, 
Edelen,  and Karehn, JFQA, June 2022.  

15.  “Is There Too Much Benchmarking in Asset Management?

Anil K Kashyap, Natalia Kovrijnykh, Jian Li, and Anna Pavlova.  
American Economic Review, 2023.

16. “Is There a “Crowded Trade” Basis for Push Back Against ESG 
Investing?”  Dan diBartolomeo and William Zieff.  Northfield 
Publication, December 2022.

17. “Crowding and Liquidity Shocks.”  Hector Chan and Tony 
Tan,” Journal of Portfolio Management, February 2023.
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18. “Learning in Crowded Markets,”  Journal of Economic Theory, 
Kondor and Zawadowski.   September 2, 2019.

19.  “Systemic Risk in Financial Networks: A Survey

,”  Jackson and Pernoud.  Working Paper, December 2020. Note:  
Not directly about crowding, but has many elements that may be 
useful in understanding crowding.

20. “Crowded Trades, Market Clustering, and Price Instability” 
Kralingen, Garlaschelli, Scholtus 4, and Lelyveld.  Entropy, 2021.

21. Kang, Wenjin and Rouwenhorst, K. Geert and Tang, Ke, 
Crowding and Factor Returns (March 13, 2021). Available at 
SSRN: https://ssrn.com/abstract=3803954 or http://dx.doi.org/1
0.2139/ssrn.3803954
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22. “Factor Crowding and Liquidity Exhaustion,”  Journal of 
Financial Research, Marks and Shang.   Spring, 2019.

23. Harvey, Campbell R. and Liu, Yan and Tan, Eric K. M. and 
Zhu, Min, Crowding: Evidence from Fund Managerial Structure 
(April 9, 2021). Available at 
SSRN: https://ssrn.com/abstract=3554636 or http://dx.doi.org/1
0.2139/ssrn.3554636

24. Arnott, Robert D. and Harvey, Campbell R. and Kalesnik, 
Vitali and Linnainmaa, Juhani T., Alice’s Adventures in 
Factorland: Three Blunders That Plague Factor Investing (April 
10, 2019). Available at 
SSRN: https://ssrn.com/abstract=3331680 or http://dx.doi.org/1
0.2139/ssrn.3331680
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25. “What happens with more funds than stocks?  Analysis of 
Crowding in Style Factors and Individual Equities,”  Journal of 
Investment Management, Madhaven, Sobczyk, and Ang.   
2021.ppens with More Funds than Stocks? 

Crowding in Style Factors and Individual Equities

26. “Co-Impact:  Crowding Effects in Institutional Trading 
Activity,”  Quantitative Finance, Bucci, Mastromatteo, Eisler, Lillo, 
Bouchaud, and Lehallealysis.   2020. 

27. “Trade Less and Exit Overcrowded Markets,”  Review of 
Finance, Dyako, Jiang, and Verbeek.   2019.
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A. “The Failure of LTCM,”  Chincarini (1998)

B. “Sophisticated Investors and Market Strategy,” Stein (2009)

C. The Crisis of Crowding, Chincarini (2012)

D. “The Externalities of Crowded Trades,”  Blocher (2013)

E. “Standing out from the Crowd.  Measuring Crowding in 
Quantitative Strategies,” Cahan and Luo (2013)

F. “Stock portfolio structure of individual investors infers future 
trading behavior,”  Bohlin and Rosvall (2014)
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G. “Dimensions of Popularity,”  Ibbotson and Idsorek (2014)).

H.  “Crowded Trades: An Overlooked Systemic Risk for Central 
Clearing Counterparties,”  Menkveld (2014)

I.  “The Effects of Short Sales and Leverage Constraints on 
Market Efficiency,”  Yan (2014).

J.  “Omitted Risks or Crowded Strategies: Why Mutual Fund 
Comovement Predicts Future Performance,” Chue (2015).

K.  “Fire, Fire.  Is Low Volatility a Crowded Trade,”  Marmar 
(2015)

L.  “Days to Cover and Short Interest,”  Hong et al. (2015)

73



Appendix B:  Older Academic References on 
Crowding

M.  “Portfolio Construction and Crowding” Bruno, Chincarini, 
Davis, and Ohara (2018).

N.  “Transaction Costs and Crowding” Chincarini (2017)

O.  “Mutual Fund Crowding and Stock Returns,”  Zhong et al. 
(2016)

P.  “Hedge fund crowds and mispricing,”  Sias et al.  (2016)

R.  “Individual stock Crowded Trades, Individual Stock Investor 
Sentiment, and Excess Returns,”  Yang and Zhou (2016)
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S.  “The Impact of Pensions and Insurance on Global Yield 
Curves”, Greenwood and Vissing-Jorgenson (2018)

T. “Institutional Selling of Stocks with Illiquidity Shock”, 
Krystaniak (2016)

U. “Arbitrage Crowdedness and Portfolio Momentum,” Chen 
(2018)

V. “Copycatting and Public Disclosure: Direct Evidence from 
Peer Companies’ Digital Footprints,” Cao et al. (2018).

W. “Crowded Trades and Tail Risk,” Brown et al (2019)
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X. “Granularity and Downside Risk in Equity Markets,” Ghysels 
et al (2018)

Y. “The Impact of Crowding in Alternative Risk Premia 
Investing,” Baltas (2019)  

Z. “Mutual Fund Herding after 13-D Filings,” (Agapova and 
Rodriguez (2019))

AA.   “Optimal Timing and Tilting of Equity Factors,” Dicthl et al.  
(2019)

BB. Systematic Investment Strategies (Giamourdis (2017))

CC.  Trading in Crowded Markets (Gorban et al. (2018))
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DD.“Institutional Consensus:  Information or Crowding?”  Klein 
et al. (2019)

EE. “Stochastic investor sentiment, crowdedness and deviation of 
asset prices from fundamentals,” Zhou and Yang  (2019)

FF. “Modelling Transaction Costs when Trades May Be Crowded: 
A Bayesian Network Using Partially Observable Orders 
Imbalance,”  Briere et al. (2019)

GG.“Everybody’s Doing It: Short Volatility Strategies and Shadow 
Financial Insurers,”  Bhansali and Harris (2018)
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