
Vladimir Filimonov
ETH Zurich, D-MTEC, Chair of Entrepreneurial Risks

High-Frequency Trading.
Technology, Strategies, Regulations

Perm Winter School 2013, Perm, Russia, February 5-7, 2013



Hot topic

0

20

40

60

80

2004 2005 2006 2007 2008 2009 2010 2011 2012

Number of papers about HFT posted to SSRN library per year   

Based on the search query on website http://papers.ssrn.com. Search was performed by the exact phrase “high 
frequency trading” in title, abstract or keywords and output was filtered by the “Date posted” field



Flash-crash of May 6, 2010

E-mini S&P 500 ETF on S&P 500 S&P 500

Source: I. Ben-David, F. Franzoni, R. Moussawi (2011)
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What is High-Frequency Trading?

On February 9, 2012, the CFTC announced that 
the Commission “has voted to establish a 
Subcommittee on Automated and High 
Frequency Trading tasked with developing 
recommendations regarding the definition of 
high frequency trading (“HFT”) in the context 
of the larger universe of automated trading.”



How big is HFT market?

Source:  Aite Group
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Technical revolutions on the Wall Street

1844 Invention of telegraph
1867 First stock ticker (Nov. 15)
1871 Universal Stock Ticker by 
_____Thomas Edison

1858 First transatlantic cable
1875 Invention of telephone 
1915 Invention of radio
1927 Transatlantic Radio-based 
_____telephone service
1956 First transatlantic telephone 
_____cable Thomas Edison's 

Universal Stock Ticker
Source: Museum of American Finance



Some milestones of electronic trading

1960s “Paper crisis”. from 1960 to 1969 the NYSE daily volume tripled to 14 million shares
1963  The first automated trading system was created by Davidsohn Computer Services.
1969  Instinet’s “Institutional Networks” started, allowing electronic block-trading.
1971  NASDAQ - first fully electronic board, including OTC trading of stocks.
1976  NYSE’s Designated Order Turnaround (DOT) system routes small orders.
1977  Toronto Stock Exchange introduces Computer Assisted Trading System (CATS)
1978  U.S. Intermarket Trading System (ITS) established, providing an electronic link between 
_____ NYSE and the other U.S. stock exchanges.
1981  Reuters pioneered electronic monitor dealing service for FX.
1982  Tokyo Stock Exchange introduces Computer-assisted Order Routing & Execution System 
_____ (CORES).
1986  London Stock Exchange’s “The Big Bang” shifts to screen trading. Paris Bourse introduced 
_____ an electronic trading system.
1988  MTS platform created electronic secondary market for Italian government bonds.
1992  CME launches first version of GLOBEX electronic futures platform.
1993  EBS (Electronic Brokers System) adds competition for spot FX.
1997  U.S. SEC order handling rules change results in the creation of Arca, Brut, Island and      
_____ Bloomberg Tradebook ECNs.
1998  Eurex offers the first fully electronic exchange for futures.
2000s “Volume boom” - average daily volume explodes from 302 million shares a day in 1990 to 
______3.2 billion in 2001



Algorithmic execution

Source:  Aite Group
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HFT is not a strategy in itself 

electronic trading whose parameters are determined by strict 
adherence to a predetermined set of rules aimed at delivering 
specific execution outcomes. Algorithms typically determine the 
timing, price, quantity, and routing of orders, dynamically monitoring 
market conditions across different securities and trading venues, 
reducing market impact by optimally and sometimes randomly 
breaking large orders into smaller ones, and closely tracking 
benchmarks over the execution interval (Hendershott et al., 2010). 
High-frequency trading (HFT) is a subset of algorithmic trading 
where a large number of orders (which are usually fairly small in 
size) are sent into the market at high speed, with round-trip 
execution times measured in microseconds (Brogaard, 2010). 
Programs running on high-speed computers analyse massive 
amounts of market data, using sophisticated algorithms to exploit 
trading opportunities that may open up for milliseconds or seconds. 
Participants are constantly taking advantage of very small price 
imbalances; by doing that at a high rate of recurrence, they are able 
to generate sizeable profits. Typically, a high frequency trader would 
not hold a position open for more than a few seconds. Empirical 
evidence reveals that the average U.S. stock is held for 22 seconds. 

Strategies 
Over time, algorithms have continuously evolved: while initial first-
generation algorithms – fairly simple in their goals and logic – were 
pure trade execution algos, second-generation algorithms – strategy 
implementation algos – have become much more sophisticated and 
are typically used to produce own trading signals which are then 
executed by trade execution algos. Third-generation algorithms 
include intelligent logic that learns from market activity and adjusts 
the trading strategy of the order based on what the algorithm 
perceives is happening in the market. 
HFT is not a strategy per se but rather a technologically more 
advanced method of implementing particular trading strategies. The 
objective of HFT strategies is to seek to benefit from market liquidity 
imbalances or other short-term pricing inefficiencies.  
Liquidity-providing strategies mimic the traditional role of market 
makers – but unlike traditional market makers, electronic market 
makers (liquidity providers) have no formal market making 
obligation. These strategies involve making a two-sided market 
aiming at profiting by earning the bid-ask spread. They have been 
facilitated by maker-taker pricing models and have evolved into what 
is known as Passive Rebate Arbitrage. As much of the liquidity 
provided by high frequency traders (HFTs) represents  “opportunistic  
liquidity  provision”2, the entering and exiting of large positions is 
made very difficult. 
Pursuing statistical arbitrage strategies, traders seek to correlate 
prices between securities and to profit from imbalances in those 
correlations. Subtypes of arbitrage strategies range from arbitrage 
between cross-border or domestic marketplaces to arbitrage 
between the various forms of a tradable index (future or the basket 
of underlying stocks) and so-called cross-asset pairs trading, i.e. 
arbitrage between a derivative and its underlying. 
In terms of liquidity detection, traders intend to decipher whether 
there are large orders existing in a matching engine by sending out 
                                                      
2  During the Flash Crash, several major HFTs (who unlike traditional market makers 

are not under a fiduciary duty to be on the bid or offer even in adverse market 
situations) temporarily withdrew from the market in order to protect themselves. 
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HFT typically is used to refer to professional 
traders acting in a proprietary capacity that 
engage in strategies that generate a large number 
of trades on a daily basis. 
Other characteristics often attributed to 
proprietary firms engaged in HFT are: 
■ the use of extraordinarily high-speed and 

sophisticated computer programs for 
generating, routing, and executing orders; 

■ use of co-location services and individual data 
feeds offered by exchanges and others to 
minimize network and other types of latencies; 

■ very short time-frames for establishing and 
liquidating positions;

■ the submission of numerous orders that are 
cancelled shortly after submission; and 

■ ending the trading day in as close to a flat 
position as possible (that is, not carrying 
significant, unhedged positions over-night).

SEC (2010)



Floor trading
Algorithmic execution

Client-market interaction

Broker
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Direct Market Access (DMA)
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Market

Typical trading process
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Orders Matching 
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Risk
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Typical trading process

Quote processing
Due to complexity of FAST/FIX protocol, its decoding is quite 
computationally expensive (~10-20 µS).
Best solution: implementations on FPGA (~2-5 µS).

Decision making
Typically exploiting linear models or nonlinear with pre-
calculated parameters. FPGA solutions sufficiently decrease 
computational time.

Risk management
Run-time system, typically based on pre-calculated 
parameters that are regularly updated (e.g. once in an hour).



“The speed-of-light limitation is getting annoying”

Andrew Bach 
Head of network services at NYSE Euronext 

European Conference on Optical Communications
Geneva, Switzerland, September 2011 



Co-location

Exchanges provide high-
quality data centers with all 
infrastructure (security, 
cooling, backup power 
generators) and high-speed 
40G Ethernet Network for 
trading companies.

Round-trip of order-to-ack 
and market data order-to-tick 
latency is usually less than 
40-50 microseconds. 

Source: NASDAQ OMX



Distance matters

Path Distance Theoretical limit Fiber optics

NY - Chicago 1145 km 7.63 mS 13.33 mS

NY - Washington 328 km 2.18 mS 3.71 mS

Chicago - Washington 956 km 6.44 mS 10.81 mS

NY - Toronto 553 km 3.69 mS 6.34 mS

NY - London 5567 km 37.14 mS 65 mS

London - Frankfurt 636 km 4.24 mS 7.26 mS

Frankfurt - Paris 479 km 3.20 mS 5.48 mS

London - Zurich 776 km 5.18 mS 7.79 mS

Theoretical limit for round trip is calculated based on the distance and speed of light (299.8 km/mS)
Latencies in fiber optics include all technological overhead



Cutting the edge

Source: Wired (March 8, 2012)

Source: Bloomberg Businessweek (March 29, 2012)

Hibernia. Project “Express”
Estimated costs: $300M

Expected decrease of latency: 6 mS
To be finished: summer 2013



High-frequency strategies

Market making
Liquidity providing
Statistical arbitrage
Event arbitrage
Cross-market arbitrage
Exploiting inefficiencies

Quote stuffing
Quote smoking

Layering  / Spoofing
Momentum ignition

Painting the tape
Order hunting

Human hunting



Bid-ask spread

Market Making and Liquidity Providing
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■ By providing simultaneous limit 
orders to buy and sell, market 
maker (MM) aims to earn the bid-
ask spread. Essentially, spread is 
the compensation for the risk.

■ Speed is an additional advantage 
that significantly reduces risks

■ Moreover many exchanges have 
“incentive programs” and pay so-
called rebates (typically <$0.01 for 
equities) for every limit order that 
resulted in transaction.



How fast is it?
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Source:  V. Filimonov, D. Sornette (2013)



Typical volume

Median Average

0

1

2

3

4

5

6

2005 2006 2007 2008 2009 2010 2011 2012

Brent Crude Oil

0

1

2

3

4

5

2005 2006 2007 2008 2009 2010 2011 2012

WTI

0

5

10

15

20

2005 2006 2007 2008 2009 2010 2011 2012

E-Mini S&P 500 Futures

Source:  V. Filimonov, D. Bicchetti, N. Maystre, D. Sornette (2013)



Cross-market / Statistical Arbitrage
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Cross-market / Statistical Arbitrage
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Market B $

€ ¥

$/
€ $/¥

€/¥
Triangular arbitrage

Bid(¥/€) * Bid($/¥) > Ask($/€)
Ask(¥/€) * Ask($/¥) < Bid($/€)



Event Arbitrage

9

Nonfarm Payrolls -- June 1, 2012
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Sept 10-yr

Source: R. Almgren (2012) “Information Events and Market Microstructure“ (Stevens University, July 21, 2012)

■ Earning announcements
■ Sector-specific news
■ Macroeconomic news:

■ Federal Rates
■ Non-farm Payrolls
■ Gross Domestic Product (GDP)
■ Purchasing Managers Index (PMI)
■ Consumer Price Indices (CPI)
■ Industrial Production (IP)
■ Consumer Credit (CC) report



Exploiting inefficiencies

Expired Expired

Expired Expired



Front-running and “Flash Orders”

Under an exception to Rule 602 of Regulation NMS flash orders are currently allowed

Source: Seeking Alpha (2009)



“I need your clothes, your boots and your motorcycle”

Anonymous cyborg, 1991



“Quote Stuffing”

Quote stuffing is an HFT practice of putting in a large number of quotes and 
then immediately canceling them.

Source: Nanex (2010)

Timespan: 2 sec. 4,000 quotes

Timespan: ~20 min

Timespan: 11 sec. 15,000 quotes

Timespan: ~2 min



“Quote Stuffing”
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High Frequency Quote Stuffing  
Catching Quote Stuffing with Burst Detection and Pattern 
Recognition 
The examples on the previous page show quote stuffing with fairly different 
patterns.  The common denominator is the massive number of new orders 
and cancellations hitting the market in a very short period of time.  These 
bursts are obvious to the human eye, but detecting this across a range of 
securities in real time – as well as determining the appropriate response – 
requires some sophistication. 
 
We use techniques adapted from signal processing (including real time burst 
detection and pattern recognition) to catch quote stuffing and other HFT 
scenarios.  These techniques generate “scores” or “measures” which are 
updated continually throughout the day on every instrument we trade (more 
details on these techniques in Appendix 2).  We use this information to adapt 
our trading behaviour accordingly. 
 
Exhibit 3 revisits the Heineken example, now showing a 9 minute window 
(Exhibit 1 was a 10 second snapshot).  Our “HFT score” almost immediately 
flags this pattern as above the threshold that would trigger behavioural 
changes in the AES algorithms.  Exhibit 3 also presents the adjusted ask, 
which AES can use to avoid potential downfalls from quote stuffing (more 
discussion on “Quote Filtering” and other AES protections follow on page 7). 
 
Multiple Times a Day, Across Multiple Stocks 
Using the same techniques mentioned above, we analysed the likelihood of 
quote stuffing across the STOXX600 universe in Q3 2012. We found that 
the each stock on average experiences high frequency quote stuffing 18.6 
times a day, with more than 42% of stocks averaging 10+ events per day. 
 
Mostly Short Lived, But the Long Tail is Important 
Unsurprisingly, these events can be quite short lived.  In Exhibit 4, we see that 
the likelihood of events with longer durations is much lower than that of 
shorter duration events.  Indeed, the majority (54.6%) of quote stuffing 
events (by count) last less than 2 seconds. 
 
However, there is a significant tail of longer-lasting events, which can be 
several minutes long.  While their proportion by count is very low, over 27.9% 
of the time associated with quote stuffing events comes from those lasting 1 
minute or more (with over 43.1% due to events lasting 30 seconds or longer).  
So while most events happen in the blink of an eye, the chance of 
encountering quote stuffing for over a minute is more than you might expect. 
 
Spreads, Volatility Higher Post Event and Prices Move Too 
Although the majority of quote stuffing events only last a short period of time, 
they can have a significant impact.  For instance, we find that average 
spreads and volatilities are higher in the immediate aftermath of these events.  
These shifts are over quickly, but they would be taken into account 
dynamically across all AES strategies to avoid any negative consequences.   
 
On average, the price tends to move toward quote stuffing after the event (i.e. 
the mid-price moves up if quote stuffing occurred on the offer).  This holds 
whether the affected quote finished “ticked in” – narrower than the initial 
spread – or “ticked out”, but is more pronounced when finishing “ticked in” 
(see Exhibit 5).  However, these moves tend to be very small (< 0.23bps).   

What is Quote Stuffing? 
Quote stuffing is a strategy that floods the market with 
huge numbers of orders and cancellations in rapid 
succession.  This creates a large number of new best 
bids or offers, each potentially lasting mere 
microseconds. 

Why Do It? 
This could be used for a number of reasons, including: 

- Walking someone into the book:  This could game 
orders that base their pricing entirely on the best bid 
or best ask. 

- Creating false midpoints:  One could briefly create a 
false mid very close to the bid or ask, then trade in 
the dark (where the mid often serves as a 
reference) at that price, rather than the “true mid”. 

- Trying to cause stale pricing, slow market data and 
suboptimal trading by other market participants:  By 
forcing them to process “false” messages, their 
trading decisions could be delayed or compromised. 

 
 

Exhibit 4: Duration of Quote Stuffing Events  

 
 
 

Source:  Credit Suisse AES Analysis, STOXX60, Jul – Sep 2012 

  
 

Exhibit 5: Average Mid-Price move toward quote 
stuffing (5 seconds post event) 

Source:  Credit Suisse AES Analysis, STOXX 600 Jul - Sep 2012 
 

Exhibit 3: Quote Stuffing: Heineken, 2nd May, 2011  

 
 
 

Source:  Credit Suisse AES Analysis 
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Wider Spreads = More Activity, Repeat Events More Likely  
Quote Stuffing is more likely early in the morning, as well as around the time 
of news announcements (i.e. 1330 and 1500 UK time).  Exhibit 6 shows the 
distribution of quote stuffing (in red) spiking at these times.  This coincides 
with higher average spreads and lower average order book depth, which may 
provide better opportunities as wider spreads could allow quote stuffing 
without having to narrow spreads below their “natural” level.  
 
Additionally, a stock which has already experienced quote stuffing has a 
higher probability of further activity on that same day, with an 82.3% chance 
of a “repeat” event.  The second event occurs on the same venue 73% of the 
time, and over 70% of “repeats” occur within 5 minutes (see Exhibit 7). 
 
Autos, Banks, Irish stocks see greater quote stuffing  
Looking across sectors, we see quote stuffing in the STOXX 600 Autos 
stocks ~53 times a day (across the 4 venues), and 37 times a day for those 
in the Banks sector (vs 18.6 times a day overall).  We also found Irish stocks 
more frequently hit, with high frequency quote stuffing events occurring ~95 
times a day.  This number is dominated by Kerry Group, where we see a huge 
number of typically short lived events.  Exhibit 8 shows a 45 minute snapshot, 
where multiple distinct clusters of quote stuffing can be seen. 
 
Stuffing Significantly More Prevalent on MTFs 
Looking now at which venue quote stuffing occurs, we find only 14.1% of 
events occur on the primary, much lower than Chi-X (37.2%) and Turquoise 
(32.8%).  Exhibit 9 shows this across time, with Turquoise increasing slightly 
over Q3.  It is not entirely clear why MTFs are preferred, but passive rebates – 
only employed on the MTFs – and newer technology (hence lower latency) 
could be factors.   
 
Another explanation hinges on a less obvious impact.  In addition to slowing 
down market data feeds, quote stuffing also changes the price that dark pools 
use as a reference.  As there is no trade-through rule in Europe, HFT traders 
can use multiple order books to create unexpected scenarios. 
 
Implications for Dark Pools, EBBOs and Reference Prices 
In particular, dark pools using a synthetic EBBO (consolidated book) for their 
reference price are at higher risk of being gamed by quote stuffing.  Exhibit 
10 shows an example in Ashmore Group, where the Primary Bid and Ask 
(represented by the outer dark red and light blue lines at 356.2 and 355.7) 
are static, but the Chi-X bid moves (dark blue line).  The consolidated EBBO 
shows a locked book, with the bid equal to the ask at 356.2.   
 
EBBO Pools May Cross Peg-to-Mid Orders at the Touch 
This scenario could be exploited in EBBO-referenced dark pools.  A gamer 
could place a sell order in the pool with a 356.2 limit, then place (and rapidly 
cancel) a Chi-X bid, also at 356.2.  Any buy order pegged to mid would trade 
at the temporary gamed “mid” of 356.2 (as the EBBO bid and offer are both 
temporarily 356.2), paying the whole spread rather than half. 
 
Crossfinder (Credit Suisse’s dark pool) does not use the EBBO, preferring to 
use primary-only data to help minimise the chance of midpoint gaming.  
Furthermore, when AES detects any quote stuffing, it may add extra 
protections across its orders (both lit and dark) to further reduce the risk of 
being gamed, more details of which are discussed later from page 7.  

 
 

Exhibit 10: EBBO Quote Stuffing, Ashmore Group  

Source:  Credit Suisse AES Analysis, 14 Nov 2012 

Locked EBBO: 
Primary Ask 
= Chi-X Bid 

Source:  Credit Suisse AES Analysis, STOXX 600 Jul - Sep 2012 

 
 

Exhibit 9: Distribution of Quote Stuffing Events by Venue 

 
 

Exhibit 6: Distribution of Quote Stuffing by Time of Day 

 
 
 

Source:  Credit Suisse AES Analysis, STOXX 600, Jul – Sep 2012 

 

Source:  Credit Suisse AES Analysis, STOXX 600 Jul - Sep 2012 

 
 

Exhibit 7: Time between Quote Stuffing Events  

 
 

Exhibit 8: Kerry Group (Chi-X), 24th October, 2012 

Source:  Credit Suisse AES Analysis 

2007: ~6,000 quotes/sec
2011: ~600,000 quotes/sec

Duration of Quote Stuffing Events (EU)

Time between Quote Stuffing Events (EU)

Quote rate per second (U.S.)
Source: Nanex (2011)



“Quote Smoking”

111
110
109
108
107
106
105
104
103
102
101
100
99
98
97
96
95
94
93

■ HF trader places alluring quotes to 
attract limit order

■ Observing these quotes slow trader 
puts market order

■ HF trader cancels his quotes
■ Market order hits larger ask 

By starting the level HF trader is sure 
that his quotes will be executed first 
(TOP matching rule)

XX

Quote smoking refers to an HFT practice of posting alluring orders to attract 
low-frequency investors.



Layering / “Spoofing” and Order Book Fade

HF trader wants to buy
■ HF trader puts large ask limit 

orders above best ask, creating 
apparent selling pressure

■ Simultaneously he puts limit order 
to buy in the spread.

■ Naive investor is scared and sells 
against his bid quotes

■ HF trader immediately cancels ask 
orders

Because of latency advantage HF 
trader is sure that he could cancel his 
ask orders in case of good news

111
110
109
108
107
106
105
104
103
102
101
100
99
98
97
96
95
94
93

Layering (spoofing) is a practice of creating selling/buying pressure in order 
to make naive investor to move the price. 

XX



Order Book Fade

Price Fade refers to volume 
disappearing immediately after the 

trade on the same venue

Venue Fade refers to volume 
disappearing immediately after the 

trade, but on different venue
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What does it mean for trading? 
One way to minimise price fade – supported by the data – is to use “smart 
take” functionality, which leaves some volume behind rather than taking the 
whole price point.  However, “smart take” also reduces the total amount of 
liquidity available per trade.  As such, this strategy trades immediacy of 
liquidity for potential reduction in fade.   
 

In some scenarios (e.g. when trying to trade oversized orders quickly), it may 
make sense to send aggressive orders to each venue straight at the top limit, 
rather than ticking up the book.  This “limit sweep” tactic minimises the 
chance of price fade on each venue by denying counterparties at deeper 
prices the opportunity to cancel their orders; however, it does not take full 
advantage of iceberg liquidity.   More details on AES’s “Limit Sweep” 
functionality as well as “smart take” are provided from page 7.   
 

Venue Fade: Cancellations on a Different Venue 
Fade can also spread across venues, with trading on Venue A leading to 
cancellations on Venue B.  This could be caused by high frequency traders 
reacting quickly to cancel orders on other venues before any trades can occur 
there.  Exhibit 15 shows a real example of this on Unilever where: 
 

1)  Buying the entire volume available on Chi-X at 2284 leads to 
2)  384 shares being cancelled on Bats, and  
3)  4742 shares cancelled on the LSE before any further trades occur. 
 

Exhibit 16 demonstrates that a “partial take” on the primary leads to volume 
disappearing on Chi-X ~17% of the time, with a full take on the primary 
leading to volume disappearing on Chi-X ~28% of the time (further 
breakdowns are provided in Appendix 3).  As with price fade, we find that 
venue fade is less likely during times of the day when spreads are higher, and 
that the probability is marginally increased after the US open. 
 
However, venue fade is not necessarily malicious - smart order routers may 
redistribute posted volume to a venue that sees an execution, knowing that in 
the algo world lightning often does strike twice.  To facilitate this, volume on 
other venues will be cancelled.  The key difference in this scenario is that the 
“disappearing” volume returns – albeit on a different venue.  
 

Venue Fade – slightly less likely vs 2011, 2010 
As with price fade, over the last two years full takes have produced higher 
probabilities of venue fade than partial takes (see Exhibit 17).  However, the 
overall likelihood of seeing venue fade after a primary trade has decreased 
slightly, with the exception for fade on Turquoise following “full takes”.   
 

This contrasts with the increasing likelihood of price fade shown in Exhibit 14.  
It may be that increased speed of players on the same venue (e.g. colocation) 
is driving the increase in price fade, while the SOR redistributions often behind 
venue fade have stayed relatively similar or become more optimised.  HFT 
players may also now be more active on primary markets – which anecdotal 
evidence suggests – reducing the likelihood of collateral fade on MTFs.  
 

Adapting to Venue Fade 
Many of the same trade-offs found with price fade (e.g. price point 
preservation vs immediacy) apply to venue fade.  However, AES has 
developed “Blast” to deal with the specific challenges presented by 
coordinating between venues.  “Blast” minimises other traders’ ability to 
cancel their orders between your trades on multiple venues.  It can be 
combined with “Limit Sweep” for those seeking the most aggressive takes 
(further details are provided from page 7).   

 

Exhibit 15: Venue Fade, Unilever Sep 28th, 2012 

Source:  Credit Suisse AES Analysis 

What is Venue Fade? 

“Venue fade” refers to volume disappearing 
immediately after a trade, but on a different venue 
from the executing venue.   

Why Might it Occur? 

Similar to Price Fade, this may occur as traders 
cancel orders in response to trades across venues in 
order to avoid adverse selection.  However, orders 
posted through SORs may also redistribute volume as 
executions occur – cancelling volume from other 
venues in order to repost on the “active” venue. 

 

 

 

Exhibit 14: Likelihood of Price Fade, Across Markets1 

Source:  Credit Suisse AES Analysis, Q3 2010, Q3 2011 and Q3 2012 

Exhibit 17: Likelihood of Venue Fade, following a trade 
on the Primary (across markets1 – Q3) 

Source:  Credit Suisse AES Analysis, Q3 2010, Q3 2011 and Q3 2012 
 

 

 

Exhibit 16: Likelihood of Venue Fade Following a 
Trade on the Primary (across markets1) 
                September 28th, 2012 

Source:  Credit Suisse AES Analysis, Jul - Sep 2012 
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Layering and Order Book Fade  
Transient Volume and Unwanted Cancellations 
Layering is another frequently cited form of negative HFT.  This may take the 
form of a trader placing a number of sell orders – often at several price points 
– to give the false impression of strong selling pressure and drive the price 
down.  Then, the trader buys at the cheaper price and cancels the sell orders.   
 
Layering is more viable for high frequency traders.  Their speed allows them 
to mitigate the risk of someone trading against those “false” orders by 
cancelling immediately in response to any upward moves.  This means the 
buyer gets less than what was displayed on the screen – a common complaint 
of clients.  This can show up in two particular scenarios, discussed next. 
 
Price Fade: the Elusive Bid Behind 
“Price fade” refers to volume disappearing on a venue as soon as you trade 
there – e.g. after you buy the 100s, the 101s cancel immediately.  While 
layering is not always the culprit, it undoubtedly adds to the frequency of price 
fade - an HFT trader at 101 could be cancelling to avoid adverse selection.   
 
Exhibit 11 shows a real example where a trade of 100@29.13 in Legrand SA 
on Euronext Paris lead to the 1200 shares at 29.135 being cancelled within 
milliseconds.  This behaviour can impact performance and fill rates, particularly 
for aggressive trading that targets multiple levels of displayed liquidity. 
 
Using tick data, we analysed several markets – again Q3 2012 – to examine 
how often price fade occurs.  We split our analysis into two groups: “full take” 
- trades that took out the entire price point - and “partial take” - where some 
volume is left behind.  In our definition, “fade” occurs when volume is 
cancelled after a trade, within one second and prior to the next trade.   
 

Price Fade more likely when taking the entire touch 
Exhibit 12 shows the likelihood of price fade aggregated across a number of 
markets1.  On a “full take” (in grey), the likelihood of price fade is higher 
compared to a “partial take” (blue), regardless of venue.  A full take on the 
primary results in “fade” 43% of the time, but a partial take leads to cancelled 
volume only 21% of the time.  The difference is smaller on MTFs (38%vs 
30%), but the increased likelihood of price fade after full takes still exists.  
One explanation could be that participants may react more actively to an 
update in the quote price (vs a size update only on a partial take).  
 
But Less Frequent When Spreads Are Wider 
Exhibit 13 shows the intraday likelihood of price fade across markets, 
aggregated across venues.  In the morning and around economic news 
releases (1330 and 1500 UK time), the chance of price fade decreases for 
full takes.  This may reflect a view that wider spreads are less susceptible to 
adverse selection, and more likely to revert.  The likelihood of price fade also 
increases slightly after the US open, suggesting that liquidity from traders who 
also trade the US – or ramp up when the US opens – may be more transient. 
 
And more likely now than in previous years 
The full/partial take differential holds when looking back in time – Q3 2011 
and Q3 2010 show a similar relationship (see Exhibit 14).  Interestingly, the 
likelihood of seeing price fade has significantly increased, especially for “full 
takes”, which could potentially be due to both improved infrastructure across 
the board, lower latencies, and an increase in colocation. 

 
 

Exhibit 11: Price Fade Example, Legrand SA (Paris)                
                September 21st, 2012 

Source:  Credit Suisse AES Analysis 

What is Layering? 
Layering takes the form of a trader placing a number 
of sell orders – often at several price points – to give 
the false impression of strong selling pressure and 
drive the price down.  The same holds for a buy. 

Why Layer the Book? 
By driving the price down, the trader can then buy 
the stock at an artificially cheap price and trade out 
when the book reverts. 

 

What is Price Fade? 
“Price fade” refers to volume disappearing 
immediately after a trade, on the same venue.   

Why Might it Occur? 
One of the reasons why this occurs is that traders 
cancel orders in response to trades to avoid adverse 
selection.  This is more likely when that trader may 
not actually intend or need to trade – e.g. in a layering 
scenario. 

 

1 Copenhagen, Helsinki, London, Madrid, Milan, Oslo and Stockholm. Additional breakdowns are shown in appendix 3 as well as a discussion regarding markets not included, for both Price and Venue fade. 

 
 

Exhibit 12: Likelihood of Price Fade, Across Markets1 
 

Source:  Credit Suisse AES Analysis, Jul - Sep 2012 
 
 

Exhibit 13: Likelihood of Price Fade by Time of Day,  
Across Markets1 

Source:  Credit Suisse AES Analysis, Jul - Sep 2012 

Likelihood of Price Fade Likelihood of Venue Fade 
following a trade on the Primary



“Momentum Ignition”

Momentum ignition refers to a strategy that attempts to trigger a number of 
other participants to trade quickly and cause a rapid price move. It doesn’t 
occur in the blink of an eye, but its perpetrators benefit from an ultra-fast 
reaction time.
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Momentum Ignition 
Likelihood and Rapid Price Moves 
Momentum ignition does not occur in the blink of an eye, but its perpetrators 
benefit from an ultra-fast reaction time.  Generally, the instigator takes a pre-
position; instigates other market participants to trade aggressively in response, 
causing a price move; then trades out.  We identify momentum ignition with a 
combination of factors, targeting volume spikes and outsized price moves - 
see Exhibit 18 for a example of this pattern in Daimler on 13th July, 2012:    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To pinpoint momentum ignition, we search for:  
 

1) Stable prices and a spike in volume (Box 1 in Exhibit 23)  
2) A large price move compared to the intraday volatility (Box 2)  
3) Reversion (Box 3)  
 

Though we cannot conclusively determine the intention behind every trade, 
this is the kind of pattern we would expect to emerge from momentum 
ignition.  We use this as a proxy to estimate the likelihood and frequency of 
these events (further details are provided in Appendix 4).   
 

Likelihood and Rapid Price Moves  
As shown in Figure 19, we estimate that momentum ignition occured on 
average 1.6 times per stock per day for STOXX 600 names in Q3 2012, with 
almost every stock in the STOXX600 exhibiting this pattern on average once 
a day or more.  In addition, we note that the average price move is 38bps (but 
over 5% are more than 75bps, with some significantly higher – see Exhibit 
20), and the time it takes for that move to occur is approximately 1.5 minutes 
(see Exhibit 21).  While 38bps may not sound like a big move, it is a bit more 
significant when compared to the average duration of these events (1.5 
minutes) and the average spread on the STOXX600 (approximately 8bps). 
 
Though not all momentum ignition events result in massive price moves, those 
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Painting the Tape

Painting the tape. This practice involves engaging in a transaction or series 
of transactions which are shown on a public display facility to give the 
impression of activity or price movement in a financial instrument. 

In 50 minutes there were 13,167 Average-Price trades, each one immediately followed by an exchange message 
about cancelation of the. The trades appeared at a rate of 4 to 5 per second, and each trade was canceled 
before the next trade appeared.

Source: Nanex (2010)



Stop-loss Hunting

Source: Nanex (2011) “Strange Days June 8'th, 2011”
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Execution Hunting
TWAP
Spreads the order out evenly over the user 
specified time frame.

VWAP
Minimizes slippage against VWAP by targeting 
the stock’s expected volume profile within the 
user specified time frame. 

E-mini S&P500
June 13-25, 2011

Source: Barclays Source: Barclays
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Human Hunting

E-mini S&P500
June-July, 2011

See also: O’Hara (2011)



Human hunting / “Quote Dangling”

Source: O’Hara (2011)

Slow�chess�may�be�harder�than�you�think

12

Ɣ O’Hara�[2011] presents�evidence�of�their�disruptive�activities.

• A�quote�dangler�forcing�a�desperate�trader�to�chase�a�price�
up.�As�soon�as�the�trader�gives�up,�the�dangler�quotes�back�
at�the�original�level,�and�waits�for�the�next�victim.

Quote dangling: Sending quotes that force a squeezed trader to chase a price against her 
interests. As soon as the trader gives up, the dangler quotes back at the original level, and 
waits for the next victim.



Good or Evil?

Speculative behavior
Market stability
Market fairness

Growth of dark and OTC trading
Market integrity

Technological stability HFT brings liquidity to markets
HFT reduces cost of trading 

HFT corrects market 
inefficiencies 



I believe high frequency trading is a clear and present danger to the stability 
and safety of our markets, and that its use should be curtailed immediately.  
As a result, I wanted to remind the Commission that the Congress has already given the 
Securities and Exchange Commission broad powers to limit or ban this practice.

Member of Congress Edward J. Markey in his letter to SEC
January 18, 2013

High frequency traders (HFT) seem to be the evil red-headed step child of today's markets. [...] 
The lawmakers proposing these regulations hope to increase market 
robustness and to pressure high-frequency firms (HFT) to provide either greater liquidity or 
to leave the markets entirely.  The macro goal of these rules seems to be to slow down the 
markets, decrease speculation and intermediation, reduce gaming, and curtail short-term equity 
trading profitability. If these rules are enacted, I'm not sure that we will 
experience the perfect market that regulators are hoping for.

Larry Tabb, founder of TABB Group
October 01, 2012



Market manipulations

Many predatory strategies could be already targeted under the 
existing laws against market abuse. Namely, it is prohibited:
■ to perform transactions or place orders that send a misleading message 

concerning the offer, demand and price of a financial instrument; 
in particular - to place orders without intention of performing transaction;

■ to perform transactions or place orders that maintain the price of a 
financial instrument at an artificial level;

■ to perform transactions or place orders which deceive or mislead others 
when doing so.



Order-to-Trade (OTR) Fees

Country Exchange OTR Fee

      Norway  Oslo Stock Exchange 70:1 NOK 0.05 
(~EUR 0.007)

      Italy Milan Stock Exchange 40:1 (AIM)
100:1 (MTA)

0.01; 0.02; 0.025

      Denmark Nasdaq OMX 250:1 0.01

      Finland Nasdaq OMX 250:1 0.01

      Sweden Nasdaq OMX 250:1 0.01

      Germany Xetra Frankfurt 2500:1 (DAX) 0.01-0.03

Order-to-Trade (or Order-to-Execution) Ratio Fee is a financial penalty for 
individual trading firms that is applied if the number of limit orders to buy or sell 

they enter do not lead to a “sufficient” number of trades. 
Fees are charged on a monthly basis per every limit order above OTR limit. 



State-level regulations

Germany
Draft of the Law that have passed approval of the German 
Federal Cabinet (still in the discussion in the Parliament) includes 
a requirement that HFT firms are obliged to be licensed. The law 
also introduces fines for exceeding OTR.

France
French Financial Transaction Tax (FTT) has an HFT component 
which affects all companies that use algorithmic trading and 
execution. Taxes are applied based on the median time between 
order instructions and cancelation ratio threshold.

Italy
Similarly to France, FTT in Italy is linked to cancelled orders 
relating to trades on Italian markets. The law have passed 
legislation procedure and will be implemented starting March-
July 2013.



Finance Watch recommendations for MiFID 2

1. Forbid Direct Electronic Access (DEA).
2. Establish circuit breakers within and between markets. 
3. As part of a proper information collection framework to improve market 

surveillance: 
a. Develop a unique identifier required for any HFT and automated 

transactions. 
b. Request HFT firms to provide to regulators their algorithms’ code on a 

regular basis.
c. Request HFT firms to provide their daily quotation and trading activity 

audit-trail. 
4. Introduce a harmonized definition of market making. 
5. Impose liquidity-providing obligations on HFT firms benefiting from a rebate 

for more than 30% of their trades. 
6. Forbid privileged access to venues’ order book, including flash orders. 
7. Impose a minimum resting time of 1/2 second for orders in the order book. 
8. Impose fees on orders cancelled above a 4:1 order-to-trade ratio. 

Source: Investing Not Betting. Making Financial Markets Serve Society. A position paper on MiFID 2/MiFIR (April 
2012) Finance Watch Report.


