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This paper examines the adapta-
tion of the ‘big data’ strategies in
the developed capital markets and
its effect on the efficiency of the
capital markets. The big data
strategy and algorithms use the
power of high capacity comput-
ing to affect the high frequency
trading which improves the effi-
ciency in the market. However,
high frequency trading also
poses many regulatory chal-
lenges for the Security and Ex-
change Commission. Social media
and microblogs affect the risk
appetite of the investors. The sen-
timent and decision-making pat-
tern of the investors are influ-
enced by the continuous flows of
the information through the so-
cial media which affects the capi-
tal markets.

Introduction

Within the financial services sector,
‘big data’ has gained far more traction
within retail banking and insurance sec-
tors due to the increasing desire of these
financial institutions to profile their cus-
tomers in a similar manner to early adopt-
ers of big data strategy such as Amazon,
Baidu or Google. Research by the Inter-
national Data Corporation indicates that
the global data volume is expected to
reach 35 zettabytes (ZB)1 by 2020. Be-
yond that, the trend of growth of dou-
bling the data every 2 years will be main-
tained. This implies that we have entered
the era of big data. On the institutional
side of the capital markets, there had tra-
ditionally been far more customer sticki-
ness, hence there had been less incen-
tive to apply big data in this manner.

Big data is defined as, “data sets with
sizes beyond the ability of commonly
used software tools to capture, curate,
manage, and process data” (Snijders
et.al, 2012). However, big data strategies
had begun to make some impact in a se-

1 In computer terminology, ZB refers to one sextillion
bytes
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lected few areas of the capital markets
including the sentiment analysis for trad-
ing and growth in volume, risk analytics,
fraud prevention and market surveillance.
The business landscape has been going
through constant change since the finan-
cial crisis in 2008. The emergence of
internet and social media networking ser-
vices combined with the extensive dis-
semination of smart phones has revolu-
tionized the way we communicate and
exchange information. Most of the firms
have been using the information obtained
from the vast oceans of available struc-
tured and unstructured data to gain cus-
tomer knowledge, anticipate market con-
ditions, and better gauge customer pref-
erences and behavior ahead of time  so
that firms could offer highly personalized
customer-centric products and services
such as sentiment analysis–enabled
brand strategy management and real-time
location-based product offerings as op-
posed to the historically offered product-
centric services. The global financial
markets had increasingly been frag-
mented due to rapid globalization and
technological changes (Funk et.al, 2014).
In one of his studies  on liquidity, Blocher
et.al (2016) identified three key compo-
nents of the financial market like 1) fund
management for long term investors 2)
low-frequency trading (LFT) by the tra-
ditional brokers and 3) high-frequency
trading (HFT) by proprietary financial
firms which used the big data and ag-

gregated information to set the trading
strategy. Continuous flow of the big data
from increasing online activities by us-
ers has become a buzz word for recent
years because of its potentials for vari-
ous uses including marketing, trading,
political predictions, disease epidemics,
social dynamics, etc. This is the era of
information explosion and a world over-
whelmed by numbers and digits. Also the
market events, technology changes and
regulatory reforms keep on throwing new
challenges for the capital markets. Solu-
tion to many of these issues which capi-
tal market faces lies within house by ana-
lyzing and leveraging the huge volume of
the data accumulated on day to day ba-
sis. The capital market industry has var-
ied data sources, which included struc-
tured data like   traditional banking trans-
action data and market data. At the same
time, it also generates mammoth volume
of unstructured data through corporate
news, feeds, macro and micro economic
indicators, social media updates and con-
tents. In recent years, capital markets
have gone through an unprecedented
change, resulting in the generation of
massive amounts of high-velocity and
heterogeneous data. Similar trends could
be observed in the financial services sec-
tor as well, where big data has been in-
creasingly becoming the most significant,
promising, and differentiating asset for
the financial services enterprises (Seth
et.al, 2015). These massive data troves
could be processed through big data strat-
egy, tools and techniques which could be
game changer. Traditional tools cannot
process such large datasets, however the
Big Data based approach can analyze
structured and un-structured data and

The global financial markets had
increasingly been fragmented due
to rapid globalization and techno-
logical changes.

Does Big Data Influence the Efficiency of the Capital Markets?

The Indian Journal of Industrial Relations, Vol. 53, No. 4, April 2018 549



Rajesh Kumar Singh, S. K. Mitra & Sumeet Gupta

550 The Indian Journal of Industrial Relations, Vol. 53, No. 4, April 2018

create logical patterns to help business
to take decisions. The speed and agility
of this processing is exponentially faster
than that could be done by the traditional
mechanism. This provides near real time
information with the actionable intelli-
gence which could be used in the deci-
sion making process.  The analytical and
predictive power of information gener-
ated from online big data for the capital
market activity is supported by numer-
ous studies ranging from stock markets
to housing markets.

Big data strategy could help the capi-
tal market to address key use cases in
the area of: 1) trading strategy, 2) report-
ing, 3) compliance and 4) operational sim-
plifications. Investment banks have an
untapped opportunity to use big data to
solve many of their business problems.
The age of big data offers new creative
opportunities across the board. For fi-
nance researchers, big data allows the
field to settle old debates and discover
new puzzles. For investment practitio-
ners, the big data approach offers limit-
less possibilities to gain informational
advantage over the competition by clev-
erly analyzing public data sources. Big
data strategies in the capital markets tend
to be synonymous with analytical tasks
or those related to reporting or gover-
nance functions but in recent years the
consumption of text-based, audio and
video unstructured data had also been a
significant driver for some projects. The
big data story in the capital markets is
directly tied to the rising importance of
data management as a function within
financial institutions. Regulatory, client,
and internal drivers have forced most

firms to re-evaluate the core reference
data sets on which they are basing their
trading, risk management, and operational
decisions.

Capital Markets & Technologies

Big data had been a much misused
and misunderstood term within the finan-
cial services industry and capital markets
for some time, applied to everything from
traditional relational databases
(RDBMS) to web-based sentiment
analysis tools. A data driven culture is
driving the research field in finance and
management since the advent of struc-
tured, semi-structured and unstructured
socio-economic and demographic infor-
mation from social media, mobile devices,
blogs and microblogs. Big data, which en-
compasses this revolution, involves the
usage of new tools for financial profes-
sionals and academic researchers due to
the size of data involved. In the capital
market, the technology focus is often to-
wards improving real-time systems,
transaction processing, operational effi-
ciency and establishing data warehouses
of structured data. The adoption of dis-
continuous or disruptive technologies,
there is a gap or chasm between innova-
tors and early adopters and that is where

A data driven culture is driving the
research field in finance and man-
agement since the advent of struc-
tured, semi-structured and un-
structured socio-economic and de-
mographic information from social
media, mobile devices, blogs and
microblogs.
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big data is today in capital markets. The
capital markets tend to deal largely in
structured data sets from a more limited
set of sources-market data vendors, mar-
ket infrastructures, and counterparties.
Some unstructured data sets have how-
ever, become important to capital mar-
ket institutions in areas such as sentiment
analysis and market surveillance for pro-
filing certain trends and activities in the
market and within firms, but these have
not traditionally been the data sets of pri-
mary importance to business. The big
data refers to data that could be catego-
rized in the four categories: 1) volume
and quantity of the data generated, 2) ve-
locity and speed at which data are gen-
erated, 3) variety and types of data like
text, audio and video etc and 4) veracity
and integrity and quality of the data be-
ing processed. In the context of big data,
it was represented by 4 vs (variety, ve-
locity, veracity and volume) but while un-
derstanding its context in terms of capi-
tal market, it is important to consider the
other attributes of the data such as vari-
ability, value and visualization. These 7
vs made the complete view of the data
in the context of capital market.  The
large scale enterprise level Natural Lan-
guage Processing (NLPs) affect the capi-
tal market strategy for the High-
Fraquency Trading (HFTs) and Low-
Fraquency Trading (LFTs). These new
emerging technology and cutting edge
technologies are bound to have signifi-
cant impact on the capital markets in the
developed and emerging economies. Big
data platform has been in the forefront
to bring innovation in the areas of Data
Science, Artificial Intelligence, Machine
Learning, Deep Learning and Natural

Language Processing (NLP). At the
verge of big data crossing Moore’s
chasm as the capital markets have started
focusing on the unstructured data for new
avenues for innovation and has offered
immense opportunities for growth and
sustainability.

Big Data & High Frequency
Trading

High frequency trading in the devel-
oped capital markets is a very recent
phenomenon using the high volume of the
enterprise data and continuous flow of
the information and content from the so-
cial media for analysis, it came to gen-
eral public attention on July 23, 2009 in a
New York Times article (Duhigg July 23,
2009)2.  High frequency trading (HFT)
is one of the forms of trading where con-
trol is taken over by the high capacity
computers using proprietary artificially
trained and machine learned algorithms.
These algorithms are generally developed
on the top of the empirical data trained
to the machines based upon the models
developed by Data Scientist. Big data
and analytics based computing could ben-
efit today’s banking and financial orga-
nizations on many aspects, and provide
much valuable information for organiza-
tions to achieve more intelligent trading
in the capital market, which could help
them to gain a great competitive advan-
tage. However, the large scale of data
and the critical latency analytics require-
ment in finance poses a great challenge
for current system architecture (X Tian

2 http://www.nytimes.com/2009/07/24/business/
24trading.html accessed on 22nd February 2018
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et.al, 2015). Industry has started looking
at the capital markets through the lens
of Big Data platform using the innova-
tions in the areas of Data Science, Arti-
ficial Intelligence, Machine Learning,
Deep Learning and Natural Language
Processing (NLP). The big data ap-
proach along with the machine leaning
and NLP could affect the empirical data
processing in the high frequency trading
(HFT) in the capital market. These new
emerging technologies are bound to have
significant impact on the capital markets
in the developed and emerging econo-
mies. In the developed capital markets
like USA, Japan and Europe, algorithmic
high frequency trading is quite advanced.
One study by Nagata et.al (2014) in the
context of Nikkei stock exchange ob-
served that high frequency trading im-
proves the efficiency of the market but
it also observed that it was disadvanta-
geous for those customers not having
very refined trading algorithms and high
speed internet services. One of the re-
searches in the context of the capital
market based upon the empirical data
collected from HFT firms and regulators
in the US and UK to study the influence
of data analytics in the high frequency
trading (Jonathan et.al, 2017) observed
competitive asymmetries between HFTs
and low-frequency traders (LFTs) oper-
ating in the more traditional forms of
market trading. These findings produced
significant evidence that HFT gained

extensive market advantages over LFT
due to significant investment in advanced
computing and technologies. To keep the
capital market transparent and remove
the competitive asymmetry, regulators
are challenged to keep pace with the
evolution of HFT based upon the newer
technologies platforms. In one of the
studies by Shorter and Miller (2014), it is
observed that in 2012, algorithmic trade
instructions sent by both LFT and HFT
accounted for over 1.6 billion shares ev-
ery day. The technical relationship be-
tween big data and HFT coupled with the
customized trading software based algo-
rithms helped to define how judgments
could be made in the financial markets
(Angel & McCabe, 2013).Taking advan-
tage of the high computing power, high
frequency traders could develop ability
to revise their quotes quickly after any
positive or negative news which could
lead to the reduction of inefficiency of
the capital market. In one of the studies
on the market microstructure and asso-
ciated risk of high frequency trading,
Aldridge et.al (2013) observed that high
frequency trading reduces the arbitrage
due to minimized gap in information.

Aït-Sahalia and Saglam (2013) ob-
served that data asymmetries which cre-
ated disadvantage for the other traders
were exploited by the HFTs for their ad-
vantage. For instance, about 70% of the
US equity trades today are generated by
high-frequency trades (HFTs) and are
machine driven. In a recent study
Blocher et al.  (2016) observed at
NASDAQ for the S&P 500 that the high
levels of order cancellations were essen-
tial for HFT firms to establish a true

HFT gained extensive market ad-
vantages over LFT due to signifi-
cant investment in advanced com-
puting and technologies.
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market price. As it is always understood
that speed is the defining attribute that
sets high-frequency trading (HFT) apart
but it is the natural evolution of a new
trading paradigm that is characterized by
strategic decisions made in a volume-
clock metric. It is imperative to under-
stand what will happen if the speed ad-
vantage disappears in future, but it was
observed by Easley et.al (2012) that HFT
will still evolve to continue exploiting
structural weaknesses of low-frequency
trading (LFT).

Big Data & Capital Market
Efficiency

In the world of finance, the efficient
market hypothesis (EMH) asserts that
financial markets were ‘informationally
efficient’ which means current stock
prices were already reflecting  all known
information (structured or unstructured)
and all occurred events and facts. There-
fore, investors cannot make excess prof-
its from the market if their trading strat-
egies are based on known information,
because market prices are efficiently
collecting and aggregating information
and keep changing without delay (Zhang
& Skiena, 2010). Enterprise headquar-
ters faces a tradeoff between the cost
of attaining accurate private information
and the value of the information which
could lead to the inefficacy in the capital
market. Foster (1979) studied the effi-
ciency and inefficiency of the capital
market and explained the influence of
information on the capital market. Fama
(1991) made the simple hypothesis that
security prices fully reflect all available
information considering the precondition

of that information and trading costs, the
costs of getting prices to reflect infor-
mation, are always zero. In the case of
competitive equilibrium, all arbitrage prof-
its are eliminated, it is not possible to keep
the competitive economy always be in
equilibrium state. It is clear that those
who arbitrage make no return from their
costly activity in case market is ideally
information efficient. Hence the assump-
tions that all markets, including that for
information, are always in equilibrium and
always perfectly arbitraged are inconsis-
tent. In the advent of structured and un-
structured information flow in the capi-
tal market through the social media, the
role of information becomes even more
relevant. In case the access of informa-
tion with all the actors in the capital mar-
ket not in equilibrium, then it leads the
market toward arbitrage and makes it less
efficient. However, effective usage of the
big data information could reduce the
opportunity of arbitrage and make it more
efficient. Fama (1991) was also of the
opinion that predictability of the stock
returns based upon the dividend yields is
not in itself evidence for or against mar-
ket efficiency. While understanding the
behavior of the capital market, Sharpe
(1964) mentioned that to predict the be-
havior of capital markets in the state of
equilibrium, capital asset prices have ad-
justed so that the investor, if he follows
rational procedures through diversifica-
tion is able to attain desired point along a

Effective usage of the big data in-
formation could reduce the oppor-
tunity of arbitrage and make it
more efficient.
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capital market line. Investor should be
able to absorb all the available informa-
tion and adjust and diversify its portfolio
so that he could attain the desired goal
along the Capital Market Line (CML).

It was difficult to observe the inves-
tors views on the capital markets and
understand the decision making process
before the advent of big data. With the
ubiquity of information technology and the
Internet, an increasing number of inves-
tors are gathering information from the
Internet for analysis. Ye et.al (2017) ob-
served that Google processed 2 million
searches per minute in 2012, 204166667
emails were sent per minute, Twitter us-
ers posted approximately 100,000 tweets
per minute pertaining to the capital mar-
kets. Most of the data related to capital
markets is categorized into three catego-
ries: 1) forum type, 2) micro blog type
and 3) internet search type. Bartov et.al
(2016) aggregated the opinion from indi-
vidual tweets to successfully predict a
firm’s forthcoming quarterly earnings and
announcement returns. In order to study
the impact of microblogging Jin et.al
(2016) observed a significant increase in
the relative trading volume as well as
decrease in the daily expected stock re-
turn and firm-level volatility. In similar
lines, while studying the impact of the fi-
nancial news in the media Alanyali et.al
(2013) observed intrinsic impact on the
movements of the financial markets.
While big data is spreading, a very con-
vincing evidence is the impact observed
by Moat et.al (2014), which infers that
online data and information can give new
insights into the real-world which could
affect the collective decision making and

can even anticipate future actions in the
capital markets. In the field of behavioral
economics Bollen et.al (2011) observed
that emotions can profoundly affect the
individual behavior and decision-making
which could even be extended to predic-
tion of economic indicators. Zhang et.al
(2010) extended the research even fur-
ther and observed based upon the analy-
sis of the Twitter feed on daily basis and
its correlation with the indices
(NASDAQ, S&P 500, and Dow Jones),
that emotional tweets percentage is sig-
nificantly negatively correlated with key
indices in the USA market. This is sig-
nificant revelation which indicates the
impact of the microblogs on the capital
market of the developed countries like
USA. When people are pessimistic or
uncertain about the future, they will be
more cautious to invest and trade. So
capturing the collective mind – especially
people’s mood becomes one possible way
to predict the stock market movement.
While studying the human emotion and
its influence on the capital market Gil-
bert et. al (2010) observed that human
state of emotion can influence decisions
even in the capital market and the invest-
ment.

Concluding Remarks

While all the studies in the past re-
lated to impact of big data and its influ-
ence on the capital markets indicate that
information asymmetry could reduce to
a significant level. However many other
macro variables like availability of
internet to all the investors, speed, ac-
cess free of cost to relevant information
and biasness in the content on the social



Rajesh Kumar Singh, S. K. Mitra & Sumeet Gupta

558 The Indian Journal of Industrial Relations, Vol. 53, No. 4, April 2018

media could provide opportunity for in-
efficiency in the market? Capital mar-
kets will evolve and use the continuous
flow of information through defined and
non- defined sources such as social me-
dia, microblogs as part of their big data
strategy to do the sentiment analysis and
improve the decision moments to mini-
mize the inefficiency in the capital mar-
ket.
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