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Executive summary  

Alternative Risk Premium strategies have received investor 
attention over the past few years and consequentially assets 
allocated to these strategies have increased. This, in turn, has 
given rise to a fear of concentration, most commonly referred 
to as crowding. Moreover, a spell of modest returns – 
especially in 2018 – has led investors to question the efficacy 
of these strategies, with the blame for sub-par performance 
often ascribed to crowding. Investors are not only concerned 
that a crowded market or strategy results in deteriorating 
returns as participants chase the same opportunities, but 
that sell-off risk, when large positions in the same assets are 
liquidated at the same time, also increases. In this note, we 
instead discuss a simple, yet real example of how crowding in 
trade flow may result in deteriorating returns by increasing 
the cost of execution. We show how, with a dedicated and 
bespoke execution solution, we can reduce some of the risk 
that arises from participating in a crowded trade. 
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Introduction 
The topic of crowding has garnered much attention of 
late, with many investors fretting about the consequences 
for Alternative Risk Premium (ARP) strategies. Any strategy 
could be called ‘crowded’ if too much capital is deployed 
in said strategy given its usual reward and market liquidity 
[1]. This crowding is generally thought of as being in the 
positions of an asset, while less literature exists on the 
subject of crowding in typical trade flow.  

If a strategy is taking advantage of mispricing it may be 
that the existence of many players chasing the same 
opportunity reduces the magnitude of such an 
opportunity.1 Academic literature often discusses how the 
market is exposed to systemic risk when similar portfolios 
are held by a large number of investors. This 
concentration, or crowdedness, may have a material 
impact in the event that investors simultaneously head 
towards the exit. Liquidation by a large actor, or the 
concurrent liquidation by a set of smaller investors, can 
depress valuations, with resulting losses causing further 
liquidations and eventually cascading losses among all 
participants [1, 2, 3]. Such tail risk events are significant but 
rare. In traditional markets they commonly go under the 
name of ‘bubbles’ while examples such as the Quant 
Crunch of August 2007 [1] reveal the existence of exactly 
equivalent effects in a market neutral setting.  

We address in this paper a less discussed aspect of 
crowding, due to correlated trade flow that is detrimental 
to a strategy’s performance even under normal, everyday 
conditions. The work is discussed in detail in [4] and is the 
subject of this short note. 

Transaction costs and 
price impact 
Once a trading strategy has been identified in a paper 
traded backtest, an execution strategy needs to 
accompany its passage through to being used in an 
investment program. The resulting execution can be done 
in various ways, ranging from traditional voice broking, 
simply calling and placing an order with a broker over the 
phone, to developing algorithms that will automatically, 
and systematically analyse the most optimal execution 
strategy. All solutions have one thing in common: the final 
trades almost never occur at the exact same price as what 

  
1 Especially true for convergent strategies. Such a mechanism for divergent (trend) strategies is less clear! 

prevailed at the time when the order was placed. This 
discrepancy is called ‘slippage’ and it has several origins.  

Trading is not free, it commonly involves brokerage and 
exchange fees borne by the investor, as well as a 
component related to the bid-ask spread. Beyond that, for 
institutional investors, the largest contribution often 
comes from ‘price impact’ whereby repeatedly buying the 
same asset in order to build up the desired long position 
will drive its price up, or selling it will drive its price down. 

We discussed in a prior note [5], that when trading Q 
shares in total, trading cost per share is well approximated 
by the square root formula: 

𝐶 ≈ 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 × √
𝑄

𝑉
 . 

Here V denotes the total market volume traded on the 
day, the ratio of Q and V is thus one’s own rate of market 
participation. What the formula as such represents, is the 
slippage per share. Therefore, in order to calculate the 
total execution cost for the trade one needs to multiply 
the result by the number of shares executed Q. 

Price impact and the 
capacity of a trading 
strategy 
Let us take a concrete example. Imagine a trade idea on 
Company X shares that is expected to generate 8 cents of 
profit. The liquidity of this stock is around 15M shares 
exchanged per day, so trading 1% of the market allows 
one to open a position of 150,000. If this trade could be 
entered into for free, one would expect a profit of $0.08 × 
150,000 = $12,000. Using actual figures, the above square 
root formula predicts an execution cost of $3,900 on the 
same trade, leaving us with a more realistic final gain of 
$8,100, which is still reasonable. Note that one would still 
have to exit the position to recover such gains, again 
incurring cost. For the sake of simplicity, we are going to 
neglect this cost for the purpose of this paper. 

In order to establish, in our example, a position of 150,000 
shares, several individual trades will be required to fully 
execute the order. Figure 1 illustrates that these 
consecutive trades, on average, would happen at gradually 
higher prices ever closer to the price target, due to price 
impact and following the square root rule.  
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Figure 1: The expected trajectory of market price in an example of 
buying 150,000 shares of Company X. As the consecutive trades 
are executed, the price increases gradually due to price impact. 

The total expected gain of the position grows 
proportionally to the size: if instead of 150,000 we trade 
600,000 shares, gains are expected to increase fourfold. 
However, costs do not increase linearly, but grow more 
quickly: every time we enlarge a position it costs 
progressively more to execute. Consequently, 600,000 
shares will incur eight times more execution cost than 
trading 150,000 shares would. This effect on the final gain 
is illustrated in Figure 2.  

Profits very quickly fall short of naïve expectations. 
Increasing trade size above a certain limit no longer results 
in increased profits, and even becomes counterproductive 
once the price is pushed beyond our own price target. 

 

Figure 2: A profitability analysis of the example trade shows that 
expected returns grow proportionally to the number of shares 
traded (blue curve), but, execution cost (green curve) increases at 
a faster rate. The final gain (the difference of the two, and 
illustrated by the red curve) reaches a maximum at a given level 
of trading and then decreases with order size. 

A sure-fire way to increase expected gains is by limiting 
the total cost of execution despite the placement of a 
larger order. This is done by deploying better, bespoke 
execution algorithms. Eventually, however, costs always 
catch up and overtake expected gains. This effect of 
diminishing returns with ever larger orders is what limits 
the ‘capacity’ of investment vehicles, and it is the principal 
reason why successful funds are often closed to further 
investment. They have then reached a size beyond which 
there is little room left to invest gainfully and adding more 
assets, or increasing leverage becomes detrimental to 
performance. 

Impact and capacity with 
crowded flows  
A recent empirical paper [6] has shown that the price 
impact of buying/selling a given amount in a stock is the 
same regardless of whether the trade is executed by a 
single large investor, or by an accumulation of multiple 
smaller investors acting simultaneously. The authors 
coined the term ‘co-impact’ to describe this collective 
effect of supply and demand. As a consequence of this, 
the capacity of any trading strategy is shared among all 
market participants, thus giving rise to the concept of 
‘crowded’ trades that potentially increase a given strategy’s 
execution cost and reduce its potential to generate gain. 

Let us return to the example of the Company X trade in 
the previous section. This trading strategy returned 8 cents 
per share if it could trade for free. Figure 3 shows the final 
gain curves corresponding to different scenarios measured 
using the academic trade database as described in [6]: 

 The blue curve illustrates the theoretical gain given the 
average quality of execution combined with the 
typical level of crowding experienced by institutional 
investors. In this scenario, gains of up to $5,400 could 
be extracted 

 If the trade is executed on a day typically less crowded 
than average, the maximum gain increases to $16,000 

 On days typically more crowded than average the 
maximum gain dwindles to just $640 

We will return to the interpretation of the two remaining 
dashed curves shortly. 

These differences are large and explained by the extra 
contribution to cost arising from executing with or against 
the net flow of trades of all investors pursuing a given 
strategy. It is no longer just the trades of one investor that 
count towards the cost of trading but also how similar that 
trading is to all other trades in the market. 
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Figure 3: The final gain of the example trade of Company X under 
the same 8 cents of expected return assumption, but with 
different scenarios for execution costs. In each case, gains first 
grow as the sizing of the trade increases, before saturating at 
different maximum levels and subsequently decreasing due to 
the increasing, and dominant contribution from execution cost. 
One expects lower gains in the case of a crowded strategy, as the 
variation of the solid curves obtained from measured costs in the 
academic database as described in [6]. Also overlaid are curves 
corresponding to the measured cost of CFM’s Alpha (‘Execution 
A’, red dashed curve) and Alternative Beta (‘Execution B’, black 
dashed curve) programs, both of which have sizeable assets 
under management. As described in the text, an understanding 
of execution research and a knowledge of crowding are essential 
to increasing the overall net gain. 

The capacity of 
Alternative Risk Premium 
strategies 
A recent study [7] analysed the capacity of investing in the 
‘Fama-French’ factors in the US equity market including 
both commissions and trading costs. It was found that the 
Size, Value and Momentum factors can manage around 
$30B, $1.5B and less than $100M, respectively. These 
numbers are defined as the level of assets above which 
the costs exceed expected returns. They are low and 
definitely below the actual assets managed in such factor 
strategies. In fact, it is estimated that global ARP assets 
under management have reached $150 - $200 billion [8]. 
The construction of the Fama-French factors and the 
subsequent portfolio construction is somewhat academic 
in nature and certainly not built for running a scalable ARP 
program. 

There are, however, ARP funds that have delivered 
tangible gains over the past decade. Not all ARP strategies 
are affected equally by crowding. Let us yet again return to 
our example of the Company X trade, but this time using 
the trades of CFM’s ARP offering, measured using the 
same method as in [6], and applying the usual 8 cents of 
expected gain. We find a capacity of up to $24,000, 
illustrated by the dashed black line ‘CFM Execution B’ in 
Figure 3. The measured cost of CFM’s (a priori less 
crowded) Alpha strategies generates a similar figure of 
$20,000, which is statistically consistent with ‘CFM 
Execution B’, and illustrated by the dashed red line ‘CFM 
Execution A’. 

The fact that the results are similar indicates that CFM’s 
ARP products, in terms of crowding, are indistinguishable 
from those of CFM’s more bespoke hedge-fund type Alpha 
strategies. The crowded trade flow may exist but is not 
large enough to be measured with the current level of 
statistics. As we accumulate more data, maybe these 
differences will be detected, but, for the moment at least, 
we can conclude that such effects are small. 

How does CFM deal with 
crowding? 

Non-standard implementation 

Strategies in the ARP space are well documented in the 
academic literature, and it is advisable to avoid the most 
widely known implementations, for example the ones 
proposed by Fama and French. By taking a different, non-
standard strategy and portfolio construction approach, 
CFM can both improve performance and alleviate 
crowding effects. A non-standard implementation of 
robust, and persistent ARP, will exhibit greater expected 
returns since trading will not consume liquidity 
concurrently with others at times of rebalancing. 

Lower turnover 

The best way to reduce execution costs is to not trade at 
all! One can make large savings by reducing the turnover 
of the strategies. This is typically achieved by designing 
strategies that rely on slower models, combining multiple 
signals, and trading in a controlled manner when they are 
aligned. 
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Targeted liquidity  

When a portfolio requires rebalancing, it is prudent to 
concentrate the largest trades on the most liquid 
products, and to avoid excessively pushing the price of 
illiquid ones, where co-impact/crowding effects may be 
largest. 

Bespoke execution algorithm 

Finally, execution costs and the ability to navigate a 
market with many participants does depend on one’s 
trading style. We have developed a proprietary execution 
platform over the past 15-20 years with our in-house 
algorithms and market connectivity tailored precisely to 
the needs of each strategy. By crafting a bespoke 
execution algorithm, we can both better time, and size 
orders for each strategy.    

Take-home message 
Execution costs have a very significant impact on the 
profitability of trading strategies. Crowded trade flow 
increases such costs, and substantially diminishes the net 
gains of a portfolio. While crowding concerns in ARP 
strategies warrant an assessment, our own research 
reveals that we cannot confirm the presence of crowding, 
nor does it seem to affect the performance or execution 
capabilities of CFM’s ARP offering.  

CFM remains committed in our pursuit of applied 
research on this topic, and continues in its invaluable 
collaboration with academic researchers on the subject of 
co-impact. Upcoming papers will include further direct 
measures on ARP crowding in order books and trade flow. 
We hope to share detailed results on these topics in the 
near future.  
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Disclaimer 
This document is issued to you by Capital Fund Management S.A. 
(“CFM SA”) or one of its subsidiaries: Capital Fund Management 
LLP (“CFM LLP”), CFM North America Inc. (“CFM NA”), and CFM Asia 
KK (collectively, “CFM”). CFM investor materials are issued by CFM 
LLP in the UK, Europe and Australia, CFM NA in the USA and CFM 
Asia KK in Japan. However, CFM SA may issue certain investor 
materials directly. Please contact your investor representative if 
you have any questions as to the CFM entity that has issued this 
document.   

 CFM SA is authorised and regulated by the French Autorité 
des Marchés Financiers (the “AMF”). It is also registered as an 
investment adviser with the US Securities and Exchange 
Commission and as a Commodity Trading Advisor and 
Commodity Pool Operator with the US Commodity Futures 
Trading Commission (the "CFTC"). 

 CFM LLP is regulated by the UK Financial Conduct Authority 
under the law of England and Wales.  Pursuant to ASIC 
Corporations (Repeal and Transitional) Instrument 2016/396, 
CFM LLP is exempt from the requirement to hold an 
Australian financial services license under the Corporations 
Act. The laws of England and Wales differ from Australian 
laws.  

 CFM NA is registered as a Commodity Pool Operator with the 
US CFTC. 

 CFM Asia KK is registered as a Type 2 Financial Instruments 
Business Operator and an Investment Advisory and Agency 
Business in Japan. 

This document is only available to persons meeting the regulatory 
requirements relevant in the below jurisdictions: 

 EU Member States – Professional Clients as defined in 
Directive 2000/12/EC of the European Parliament and of the 
Council and repealing Council Directive 93/22/EEC (“MiFID”);  

 USA – persons who are both Accredited Investors as defined 
in Rule 501 of Regulation D promulgated under the US 
Securities Act of 1933, and Qualified Purchasers as defined in 
Section 2(a)(51) of the US Investment Company Act of 1940;  

 Switzerland – Qualified Investors as defined in the Swiss 
Collective Investment Schemes Act;  

 Japan – Qualified Institutional Investors (tekikaku kikan 
toshika) as defined in the Financial Instruments and 
Exchange Law of Japan;  
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 Australia – Wholesale Clients as defined in the Australian 
Corporate Act 2001; or any other local qualification denoting 
knowledge and experience with financial matters. 

CFM makes no representation that any fund mentioned herein is 
a registered or authorized collective investment scheme in your 
country. As such, the promotion of such fund and the distribution 
of this document may accordingly be restricted by law. 

This document is a confidential communication and solely for the 
use of the person to whom it was addressed. This document is 
not addressed to any other persons and may not be used by 
them for any purpose whatsoever. The information provided in 
this document is general information only and does not 
constitute investment or other advice. The content of this 
document does not constitute an offer or solicitation to subscribe 
for any security or interest. 

CFM accepts no liability for any inaccurate, incomplete or omitted 
information of any kind or any losses caused by using this 
information. CFM does not give any representation or warranty as 
to the reliability or accuracy of the information contained in this 
document. All opinions and estimates included in this document 
constitute judgments of CFM as at the date of this document and 
are subject to change without notice. 

Any description or information involving investment strategies, 
processes or allocations is provided for illustration purposes only, 
may not be fully indicative of any present or future investments 
and is not intended to reflect anticipated performance. Targets or 
objectives, including with respect to returns, volatility or leverage, 
if any, are used for measurement or comparison purposes only. 
Such targets or objectives reflect subjective determinations based 
on a variety of factors, including, among others, investment 
strategy, prior performance, volatility and leverage measures and 
expectations and market conditions. There can be no assurance 
that such targets or objectives will be met over any particular 
time horizon. Performance may fluctuate as can volatility and 
leverage. Targeted returns are not intended to be actual 
performance and should not be relied upon as an indication of 
actual or future performance. 

Unless otherwise indicated, performance results are net of 
applicable fees and expenses and presume periodic reinvestment 
of income. All of the figures presented in this document are 
unaudited. No representation is made that the risk management, 
investment process, trading performance, investment objectives 
or the control of operational risks, credit risks and other risks 
involved in any trading strategy of CFM will or are likely to be 
achieved or successful or that any investment will make any profit 
or will not sustain losses. Any measure of risk is inherently 
incomplete and does not account for all risks or even all material 
risks, such as risks due to unforeseen catastrophic events. 

Any statements regarding market events, future events or other 
similar statements constitute only subjective views, are based 
upon expectations or beliefs, involve inherent risks and 
uncertainties and should therefore not be relied on. Future 
evidence and actual results could differ materially from those set 
forth, contemplated by or underlying these statements. In light of 
these risks and uncertainties, there can be no assurance that 

these statements are or will prove to be accurate or complete in 
any way. 

THE VALUE OF ANY INVESTMENT MAY GO DOWN AS WELL AS 
UP AND THERE MAY BE SIGNIFICANT RISK OF LOSS. THERE IS 
NO GUARANTEE OF TRADING PERFORMANCE AND PAST 
PERFORMANCE IS NOT INDICATIVE OF FUTURE RESULTS. 

NOTES TO HYPOTHETICAL AND/OR BACKTESTED 
PERFORMANCE INFORMATION 

HYPOTHETICAL AND/OR BACKTESTED PERFORMANCE RESULTS 
HAVE MANY INHERENT LIMITATIONS, SOME OF WHICH ARE 
DESCRIBED BELOW. NO REPRESENTATION IS BEING MADE 
THAT ANY INVESTMENT WILL OR IS LIKELY TO ACHIEVE PROFITS 
OR LOSSES SIMILAR TO THOSE SHOWN. IN FACT, THERE ARE 
FREQUENTLY SHARP DIFFERENCES BETWEEN HYPOTHETICAL 
AND/OR BACKTESTED PERFORMANCE RESULTS AND THE 
ACTUAL RESULTS SUBSEQUENTLY ACHIEVED BY ANY 
PARTICULAR TRADING PROGRAM. ONE OF THE LIMITATIONS OF 
HYPOTHETICAL AND/OR BACKTESTED PERFORMANCE RESULTS 
IS THAT THEY ARE GENERALLY PREPARED WITH THE BENEFIT 
OF HINDSIGHT. IN ADDITION, HYPOTHETICAL AND/OR 
BACKTESTED TRADING DOES NOT INVOLVE FINANCIAL RISK, 
AND NO HYPOTHETICAL AND/OR BACKTESTED TRADING 
RECORD CAN COMPLETELY ACCOUNT FOR THE IMPACT OF 
FINANCIAL RISK IN ACTUAL TRADING. FOR EXAMPLE, THE 
ABILITY TO WITHSTAND LOSSES OR TO ADHERE TO A 
PARTICULAR TRADING PROGRAM IN SPITE OF TRADING LOSSES 
ARE MATERIAL POINTS WHICH CAN ALSO ADVERSELY AFFECT 
ACTUAL TRADING RESULTS. THERE ARE NUMEROUS OTHER 
FACTORS RELATED TO THE MARKETS IN GENERAL OR TO THE 
IMPLEMENTATION OF ANY SPECIFIC TRADING PROGRAM 
WHICH CANNOT BE FULLY ACCOUNTED FOR IN THE 
PREPARATION OF HYPOTHETICAL AND/OR BACKTESTED 
PERFORMANCE RESULTS AND ALL OF WHICH CAN ADVERSELY 
AFFECT ACTUAL TRADING RESULTS. BACKTESTED RESULTS ARE 
NOT NECESSARILY INDICATIVE OF THE SKILL OF CFM. 

NO REPRESENTATION IS MADE ABOUT THE PERFORMANCE OF 
HYPOTHETICAL AND/OR BACKTESTED PORTFOLIOS OR THEIR 
SUITABILITY OR POTENTIAL BENEFITS FOR ANY CLIENT OR 
INVESTOR AND NO ADVICE OR RECOMMENDATION IS GIVEN 
WITH RESPECT TO SUCH HYPOTHETICAL AND/OR BACKTESTED 
PORTFOLIOS, THE PERFORMANCE OF WHICH ARE INCLUDED 
HERE FOR ILLUSTRATION PURPOSES ONLY. 
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CFM has pioneered and applied an 
academic and scientific approach to 
financial markets, creating award 
winning strategies and a market 
leading investment management firm. 
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