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Machine Learning
in Capital Markets
Abstract
In today's dynamic business environment the
volume of data generated is rising continuously.
Machine learning, a subset of articial
intelligence, can process and analyze massive
data through conguration. Similar to humans,
machines can also process natural language and
learn from experience. Machine learning has
wide-ranging applications for the capital markets
segment, which is characterized by laborintensive processes that generate low business
value.
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A New Opportunity for Intelligent Services
Machine learning focuses on developing algorithms to enable
computers to independently adapt behaviors and make
empirical data-driven decisions. Machine learning algorithms
require trained data to capture the characteristics and relations
between variables. As the research on machine learning
advances, the focus will shift to self-learning and automatic
recognition of complex patterns. By identifying patterns within
the underlying data sets, algorithms enable intelligent decision
making, guided by the given rules and conditions.
Machine learning is classied into two major types—Supervised
and Unsupervised learning. Supervised learning uses historical
datasets to ne tune and predict outcomes, and the user has to
model the system by tagging the output and guiding the
system with conditions and constraints. In Unsupervised
learning, the system detects the clusters from untrained data
sets by inferring from classications and boundary conditions.
Additionally, a third concept called Reinforcement learning is
also emerging wherein the systems’ dynamic actions constantly
measure the outcome and correct future behaviors.
Machine learning offers three broad solutions:
1.Robotics Process Automation (RPA) for automation at
desktop and business process levels
2.Cognitive Computing for computers and systems that make
decisions
3.Deep Learning for identifying patterns

RPA in Capital Markets
RPA is one of the early stage machine learning applications to
benet business process automation. The exponential growth
in computing power and its reducing cost has made RPA viable
for deployment in business process services. RPA improves
business efciencies and effectiveness, while reducing manual
errors by emulating and automating human actions. It is
viewed as a potential replacement for the repetitive tasks
performed by the operation teams. The RPA components
extensively used for data extraction and preparation include
optical character recognition (OCR), intelligent character
recognition (ICR), document and image parsers, macros,
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scripts, and tools for recording and replaying. Depending on
the data extracted, the logic and decision-making activities are
performed using rule-based engine, BPM tools, or memory
management.
RPA enables creation of three different types of bots—Task
Bots, Meta Bots, and IQ Bots—depending on the complexities
of the processes to be automated. Task Bots perform and
enable completion of automated tasks by executing multiple
steps using predened rules and structured data. They are
extensively used at the desktop level for completing the tasks
that can replace any repetitive human actions performed
during the processing lifecycle. Meta Bots are used mainly at
the point of integration. APIs are used to perform system level
automation and enable interaction with multiple systems to
complete the task. Meta Bots enable orchestration of complex
processes with dependent sub processes and actions to be
performed or completed by multiple systems. IQ Bots are
advanced RPA systems that apply machine learning, based on
the trained data sets. They are self-learning systems that apply
different models using both structured and unstructured
datasets.
Applications of RPA include customer servicing, Know Your
Customer (KYC) processes, customer prole creation,
derivative documentation, regulatory and compliance lings,
and automated portfolio rebalancing.

Cognitive Computing in Capital Markets
Cognitive computing involves computer systems used for
decision making by the processing computer, which is tuned to
learn and think like humans. The methodology adopted is
similar to the way the human mind works as it learns,
contextualizes, and performs, based on past experiences and
informed judgments. The underlying technology of any
cognitive application involves natural language programming,
which can understand the language, contextualize, and build
relationships and neural networks. The system senses and
predicts patterns and utilizes advanced self-learning algorithms
to understand and enable complex decision making, computer
vision, speech recognition, and data mining. It also offers
statistical techniques to manage the data and content, and
build runtime.
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Cognitive computing enables organizations to build smart
applications by employing dynamic learning techniques such as
neural networks, which continue to train the model, based on
the outcome obtained through iterations and interactions.
Knowledge-intensive processes are well suited for replacement
and automation using cognitive computing.
Applications of Cognitive Computing include automated fraud
detection, smart forensic management, and auto reconciliation.

Deep Learning in Capital Markets
Deep Learning is an advanced and nascent stream in machine
learning and includes a collection of techniques for building
multi-layered, non-linear articial neural networks that can
learn features from the input data. It can learn and recognize
patterns but cannot solve problems. Deep learning algorithm is
used for both supervised and unsupervised models. It is more
prevalent in unsupervised learning and tasks, which can
abstract or compose the information based on the layers of
factors. Deep learning requires large volumes of data to learn
and abstract the information; look for complex relationships,
and rene the algorithms or models as they compose more
data.
Deep learning can be employed in the nancial markets to
develop automated trading strategies using technical analyses.
Deep learning models can be applied to identify patterns using
different technical charts of each stock, perform predictions,
and make trading decisions, based on the patterns recognized.
The other potential applications of deep learning include
developing credit rating mechanisms by identifying patterns of
internal, external, and economic factors that affect the nancial
performance of companies. Similarly, deep learning techniques
can also be used to provide appropriate automated investment
advice to clients by utilizing multiple data from varied sources
such as research reports, technical data, nancial performance,
news, and social media.
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Conclusion
With the widespread adoption of digital technology, one can
expect the development of smarter machines and greater
commercial applications of machine learning techniques. Most
banks consider algorithm-driven automated solutions to
mitigate operational risks, improve efciencies, reduce labor
costs, and achieve faster compliance.
Building smarter machines and improving their efciencies
requires signicant human effort to develop working models,
train them with large volumes of data, and continuously
upgrade until the desired objectives are achieved. Increasingly,
smarter machines are set to dominate the capital market
industry to manage the trading and other labor-intensive, lowvalue business processes.

Banking and Financial Services

About The Author

About TCS' Banking and Financial Services Business Unit

Sridhar Ramamurthi

With over four decades of experience in partnering with the world's leading banks
and financial institutions, TCS offers a comprehensive portfolio of domain-focused
processes, frameworks, and solutions that empower organizations to respond to
market changes quickly, manage customer relationships profitably, and stay
ahead of competition. Our offerings combine customizable solution accelerators
with expertise gained from engaging with global banks, regulatory and
development institutions, and diversified and specialty financial institutions. TCS
helps leading organizations achieve key operational and strategic objectives
across retail and corporate banking, capital markets, market infrastructure, cards,
risk management, and treasury.

Sridhar Ramamurthi is a
Solution Architect with the
Capital Markets practice within
the Banking and Financial
Services business unit of TCS.
He has over 22 years of
experience in the IT industry,
and has designed and managed
large programs for global BFS
firms.

Ganesh Raghavan
Padmanabhan
Ganesh Raghavan
Padmanabhan is a Domain
Consultant with the Banking
and Financial Services unit of
TCS. He has over 9 years of IT
solutions and consulting
experience in the BFS domain
and his focus areas include the
exploration of new industry
solutions for capital markets.

TCS has been ranked No. 1 in the 2016 FinTech Rankings Top 100 of global
technology providers to the financial services industry, by both FinTech Forward (a
collaboration of American Banker and BAI) and IDC Financial Insights. TCS has
also been recognized as a 'Leader' in Everest Group's 2016 PEAK Matrix™ report
for Capital Markets Application Outsourcing and Banking Application Outsourcing.

Contact
Visit TCS’ Banking and Financial Services unit page for more information
Email: bfs.marketing@tcs.com
Blog: #Drive Governance

Subscribe to TCS White Papers
TCS.com RSS: http://www.tcs.com/rss_feeds/Pages/feed.aspx?f=w
Feedburner: http://feeds2.feedburner.com/tcswhitepapers

About Tata Consultancy Services Ltd (TCS)
Tata Consultancy Services is an IT services, consulting and business solutions
organization that delivers real results to global business, ensuring a level of
certainty no other firm can match. TCS offers a consulting-led, integrated portfolio
of IT and IT-enabled, infrastructure, engineering and assurance services. This is
delivered through its unique Global Network Delivery ModelTM, recognized as the
benchmark of excellence in software development. A part of the Tata Group,
India’s largest industrial conglomerate, TCS has a global footprint and is listed on
the National Stock Exchange and Bombay Stock Exchange in India.
For more information, visit us at www.tcs.com
All content / information present here is the exclusive property of Tata Consultancy Services Limited (TCS). The content / information contained here is
correct at the time of publishing. No material from here may be copied, modified, reproduced, republished, uploaded, transmitted, posted or distributed
in any form without prior written permission from TCS. Unauthorized use of the content / information appearing here may violate copyright, trademark
and other applicable laws, and could result in criminal or civil penalties. Copyright © 2016 Tata Consultancy Services Limited

TCS Design Services I M I 11 I 16

WHITE PAPER

