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Abstract - This paper helps to understand the field of High
Frequency Trading (HFT). HFT uses specialized algorithms to
automatically trade within the time frame of a few
milliseconds. HFT strategies have become ubiquitous for most
of the elite financial institutions. All the various aspects of HFT
which includes colocation, arbitrage, news-based trading, and
market making are explained in detail. Recent events
pertaining to HFT and the impact caused by them upon the
domain are also described in detail. Risks and controversies
regarding HFT are analysed and clarified. This paper further
throws light upon obscure but vital topics such as dark pools.
Market uncertainty and irrational exuberance are crucial for
better understanding of HFT.
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1. INTRODUCTION

With the advent of technology, automated trading
machines have started to manage the financial markets with
remarkable consistency and utmost reliability. In the recent
past, Al and machine learning techniques have led to
interesting developments in the domain of economics and
finance. On behalf of the financial institutions, the Al
algorithms, developed by the quants, figure out the
investment and trading strategies on their own. High
frequency trading (HFT) uses algorithms or scripts in
specialized trading software to trade automatically within
the time frame of a few milliseconds. [1]

It is estimated that HFT accounts for about 40% of all the
equity trading volume. Within a short span of time, HFT has
managed to become an important part of the financial
ecosystem. Large institutions employ HFT strategies to
transact many orders at high speeds. High speed trading or
Flash Trading is one of the primary features that has led to
the dominance of HFT in the financial realm. [2]

1.1 ARBITRAGE

The rapid access of information in the form of
market prices and news-based data can present multiple
arbitrage opportunities. The time span for arbitrage is
extremely short and hence speed is of paramount
importance. There are various arbitrage strategies such as
triangular, covered interest, cross-broker but among them
triangular arbitrage is a popular strategy. [3]

A simple example of triangular arbitrage:

NZD/USD = $0.9 [buy 1500 NZD units for US$1350]
AUD/NZD = $1.2 [buy 1500 AUD units with NZ$1800]
AUD/USD = $1.3 [sell 1500 AUD units and receive US$1950]

The trader started with US$1350 and ended with US$1950,
making an arbitrage profit of US$600.

This is an unrealistic example. In the real world, the
difference between the currency pairs might be only a tiny
fraction of 1 cent. But if HFT makes a large enough trade and
does it regularly it can lead to large profits.

The opportunity exists because of the discrepancy between
currencies- the market is not in equilibrium for a very small
amount of time. Arbitrage profits are theoretically available
to all traders in a market. The reason why HFT have faced
criticism is because it appears as if they are exploiting the
market; they have a greater opportunity to take these near
risk-free profits. Arbitrage is not completely risk-free. There
is the risk that the quoted prices change between trades,
bid/ask spreads (basically transaction fees to broker) and
other costs/factors. [4]

1.2 ULTRA-LOW LATENCY DMA

The trades are executed at extraordinarily high
speeds which is achieved through colocation and advanced
proprietary hardware. In colocation, the HFT firms place
their computer servers in the same place where the stock
exchange’s servers are located or as close to them as
possible. [5]

HFT firms spend billions of dollars to be as close to the stock
exchange as possible and they go to great lengths to achieve
this goal. They dig tunnels for laying fiber optic cables in
order to connect with the stock exchange’s servers. With
time, this need for low latency is becoming even more
pressing and hence the elite financial firms are spending
substantial money for the research and development of new
and advanced technologies such as experiments with
proprietary microwave, laser, and satellite technology which
remain classified. This science is referred to as Ultra-low
latency direct market access (ULLDMA). [6]
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DMA (Direct Market Access) is a process which connects
buyers and sellers together through the stock exchange.
ULLDMA combines DMA and algorithmic trading for the
execution of trades on the given trading platform and
bypasses the clandestine malpractices employed by the
stock broker. Large volumes of orders are handled in less
than a second. Typically, 5000 orders can be executed in less
than 100 microseconds.

1.3 NEWS BASED TRADING

Data from various news sources including
commercial news such as Bloomberg, Financial Times and

2. MARKET MAKING

HFTs generally provide liquidity to the market and
so in turn, they actually get paid to trade and it’s a win-win
situation for both the HFT trader and the free market
participants. Sometimes they conduct arbitrage or
directional trading. In those instances, they take liquidity but
they're also driving price discovery, which is good for the
consumers as well as the financial market. The best way to
understand market making is to understand a situation
where there are no market makers. [9]

similar publications as well as public news websites. Social Bid Quantity | Offer Quantity
media trends are also taken into consideration and so the
data feed from Twitter is analyzed and then turns social
media streams into actionable trading signals. The trading $320.1 | 100 $324.6 | 200
platform identifies micro-trends in the stream of data and
provides unique insights for investment predictions. [7]
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Figure 1: News Based Trading

In the above figure, raw Twitter data consisting of roughly
340 million tweets is analyzed and linguistic patterns are
detected which are then aggregated using a smart linguistic
real-time analytics tool. Live Twitter feeds are also used by
trading platforms such as Bloomberg Terminals. [8]

Specialised algorithms are implemented for interpretation of
the news. The news articles are scanned by these algorithms
on the basis of keywords and then the data is processed due
to which the underlying meaning is identified and its
importance is assessed based on which the trades are
executed. Quantification of news reports and articles is the
most important step in news-based trading. This is achieved
by assigning a score to each news article for the
interpretation of the underlying sentiment. These sentiments
can be positive, negative or neutral. The relevance and the
source of the news article based on assigned keywords is
taken into consideration. This is then quantified which
enables the algorithm to make trading decisions.

Now any trader/investor will be able to see the evident risk
in the above market depth for Ticker: PLTR.

Say if you are a buyer, the best price for which you can buy a
PLTR stock is $324. Say if you want to buy 500 shares, then
you will have to buy at approx. $327/stock which is $2 off
the mark per share. Similarly, if you are a seller, the best
price for which you can sell the stock is $320, and if you
want to sell around 400 shares, then you will have to go
almost $4.75 down per share. Even for the average
trader/investor out there, these are the two highest risks
here. First the gap between the best bid buyer and best offer
is $4. In liquid stocks its almost never more than 10-20 cents
(decent market conditions). This is where market makers
come in. Market makers will give buy and sell quotes in such
a way that the liquidity will automatically get created in the
market. Market makers provide buy and sell offers in
sophisticated ways so as to create liquidity, reduce
uncertainty and contract manipulation and speculation. [10]
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In the above market depth of PLTR, the gap between the best
bid and best offer Is $0.20 cents and the gap between
subsequent quotes is just $0.05 - $0.10 cents, this reduces
the risks involved significantly.

So, the market maker for PLTR is a trader or arbitrageur,
who will typically place a bid at $321.1 and also an offer at
$321.3. The gap of $0.2 is the spread on which the market
maker will trade and book profits. There may be some
additional hidden exchange fees but the market maker
operates on huge volumes not margins on a daily basis,
however the risk here is that there’s no guarantee that both
of the bid and offer quotes will be executed, this is the only
risk the market maker has to trade on. [11][12]

3. DARK POOLS

Dark Pools are basically private exchanges where
you “Trade” instruments and the trade information is not
accessible to the initial public or individual investor until
after the trade is executed. The reason they are called
Dark pools is because of their lack of transparency and
regulation/government intervention.

Say you own a Public Pension Fund and you want to sell

$4.1B worth of GE shares. Now, if you make this trade on

the Public Exchange, this may create excess liquidity in

the markets and may even be a signal for the Exchange

Commission to scrutinize your trade and fund for

manipulation and insider trading. This is where Dark

pools come to the rescue, you can easily find a buyer for your
shares without making this information public before
execution, you have a better chance of finding a buyer here
for your huge volume since dark pools are dedicated to large
investors and you only have to publicize the trade details
after the trade has been executed that too because you are a
Public Pension Fund. If you had sold off your shares on the
Public Exchange, your trade weightage would bring the GE
market value down significantly creating fear and
uncertainty among the individual investors which would
eventually lead to a huge sell off. This lack of transparency
actually works in both the institutional and individual
investor’s favor since it may result in a better-realized price
and won'’t have any effect on the public markets. Your trades

can go unnoticed as trade details will only be reflected on the
consolidated tape after a fair delay and even if the amount of
trading in dark pools owned by market makers continues to
grow, stock prices on exchanges may not reflect the actual
market value of securities. Through Dark pools you may also
have a chance to lower transaction costs on trades as you do
not have to pay the exchange fees. However, the
disadvantages of Dark Pools outweigh the advantages. As all
trades are anonymous and out of public reach, this can
sideline other investors not using these pools which may
result in unfair and undue advantages and may create what
we call as: unheard of and unseen information gap in the
markets. This is the major reason Dark Pools are being
viewed with suspicion by regulators in major financial
nations. [13][14]

4. EFFECTS OF HFT IN THE FINANCIAL MARKETS

HFT Flash Crash occurred on 6th May, 2010, when
HFT was used to execute a trade worth $4.1 Billion. Due to
an anomaly in the HFT strategy, the Dow Jones Industrial
Average plummeted 1000 points causing the loss of $1
Trillion in market value. This software glitch was quickly
detected and fixed within 36 minutes but this caused a lot of
chaos and panic in the financial markets. Following the flash
crash, new regulations were introduced by various stock
exchanges of multiple countries to avoid similar glitches in
the future. However, flash crash is known to rapidly recover
partial or total value lost during the flash crash. [15]
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Figure 2: 6 May, 2010 - Dow Jones Industrial Average

During the Facebook IPO, Nasdaq faced a difficult technical
issue for trading of the Facebook stock. This technical issue
occurred because the software was unable to handle the
rapid order execution and order cancellation placed by the
HFT algorithms.[16] The orders placed and cancelled were
substantially large positions. The algorithms were
tremendously interested in the Facebook IPO. This
continuous order placement and cancellation eventually got
stuck in an infinite loop. This technical glitch led to
inaccurate pricing of the Facebook stock by Nasdaq and also
caused a lot of trading disputes and all these problems
eventually lost $460 million. [17]
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5. CONCLUSIONS

High Frequency Trading (HFT) is computerized
trading with the aid of algorithms for the execution of large
volumes of orders within micro seconds or less. Addition of
liquidity to the financial markets while reducing market
volatility and lowering of the bid-ask spreads is a
monumental deed performed by HFT. The main criticism of
HFT is that it provides unfair advantages to the elite financial
firms. However, recent regulations have made this argument
a moot point. Another criticism is flash crash which is often
exaggerated and the evolution of the technology will help
resolve such technical glitches. HFT is not a fad but here to
stay and will continue to be a driving force with tremendous
power in the financial markets.
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