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Finance is entering a new era. The technological, social and scientific advance-
ments are having and will continue to have a profound impact in finance.  
Artificial intelligence and big data will have a profound impact in all aspects.
We discuss in this article what is artificial intelligence in finance the opportuni-
ties and threats and the implications for researchers, practitioners, clients and 
supervisors. 

THE NEW REVOLUTIONS

The financial services industry is experiencing unprecedented structural change. 
There are several technologies that are transforming all the different sectors of 
the financial services industry:

 ▶ Big Data and Artificial Intelligence. We will focus in this article on the 
growing importance of artificial intelligence and machine learning appli-
cations in the industry. Modern data analysis will make intensive use of 
artificial intelligence and machine learning models to use large internal 
and external databases.

 ▶ Digitization. The sector is still exploring how to better serve customers in 
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the digital ecosystem. How to deal with digital customers, conserve and gain market 
share. Financial companies are making significant investments to improve customer 
experience and commitment through the development of new products and digital 
capabilities. In all industries, there is a widespread digital disruption. These are unex-
plored territories for all industries, as the marketing and big data departments are 
trying to understand new challenges and opportunities.

 ▶ Blockchain is a digital transaction book distributed with identical copies kept on 
each of the network members’ computers. All parties can review previous entries 
and register new ones. Transactions are grouped into blocks, recorded one after the 
other in a blockchain. The links between the blocks and their content are protected by 
cryptography, so previous transactions cannot be destroyed or falsified. This means 
that the ledger and the transaction network are reliable without a central authority, 
and intermediaries.

 ▶ Internet of Things. Many industries see a great opportunity in IoT applications: ana-
lysts and technology providers predict an aggregate economic value of between $ 
300 billion and $ 15 billion by the end of this decade. Few analysts seem to expect 
more than a transformative effect on almost all dimensions of economic activity by 
2020. Some use cases have already proven their effectiveness: applications such as 
car insurance telematics and «intelligent commercial building management systems» 
«offer clear examples of IoT of new products or modified processes.

 ▶ ESG and SDG Factors. ESG means using Environmental, Social and Governance 
factors to evaluate companies and countries on how far advanced there are with sus-
tainability. SDG is a newer sustainability scoring concept initiated in 2015, which has 
been driven by the Division for Sustainable Development Goals (DSDG) in the United 
Nations Department of Economic and Social Affairs (UNDESA).

All these new technologies and new factors like ESG and SDG are reshaping finance and 
our society.

BIG DATA AND ARTIFICIAL INTELLIGENCE IN FINANCE

Big data and Artificial Intelligence offer a wide range of applications in finance as we can 
see in Figure 1: Fintech Innovation. From client servicing (virtual agents), financial marketing, 
investing, risk pricing to financial innovation. Big Data and AI can also be used to evaluate 
and measure ESG and SDG factors at a company and country level.

Basically all aspects in the finance value chain require gathering data, modeling and per-
forming tasks and taking decisions.
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Figure 1: Fintech Innovation

ARTIFICIAL INTELLIGENCE

Artificial intelligence (AI) is intelligence demonstrated by machines, in contrast to the natural 
intelligence (NI) displayed by humans and other animals. In computer science AI research is 
defined as the study of «intelligent agents»: any device that perceives its environment and 
takes actions that maximize its chance of successfully achieving its goals. Colloquially, the 
term «artificial intelligence» is applied when a machine mimics «cognitive» functions that 
humans associate with other human minds, such as «learning» and «problem solving».

Artificial intelligence was founded as an academic discipline in 1956, and in the years since 
has experienced several waves of optimism, followed by disappointment and the loss of 
funding (known as an «AI winter»), followed by new approaches, success and renewed 
funding. For most of its history, AI research has been divided into subfields that often fail 
to communicate with each other. These sub-fields are based on technical considerations, 
such as particular goals (e.g. «robotics» or «machine learning»), the use of particular tools 
(«logic» or «neural networks»), or deep philosophical differences. Subfields have also been 
based on social factors (particular institutions or the work of particular researchers).

The traditional problems (or goals) of AI research include reasoning, knowledge, planning, 
learning, natural language processing, perception and the ability to move and manipulate 
objects. General intelligence is among the field’s long-term goals.

Approaches include statistical methods, computational intelligence, and traditional symbolic 
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AI. Many tools are used in AI, including versions of search and mathematical optimization, 
neural networks and methods based on statistics, probability and economics. The AI field 
draws upon computer science, mathematics, psychology, linguistics, philosophy and many 
others.

First coined in 1956 by John McCarthy, AI involves machines that can perform tasks that 
are characteristic of human intelligence. While this is rather general, it includes things like 
planning, understanding language, recognizing objects and sounds, learning, and problem 
solving. 

Arthur Samuel coined the phrase not too long after AI, in 1959, defining it as, “the ability to 
learn without being explicitly programmed.” You see, you can get AI without using machine 
learning, but this would require building millions of lines of codes with complex rules and 
decision-trees.
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Figure 3: Artificial Intelligence Fields

MACHINE LEARNING

Machine learning is a field of computer science that gives computer systems the ability to 
«learn» (i.e., progressively improve performance on a specific task) with data, without being 
explicitly programmed.

87

Geneva Wealthtech Vol.1 / Data Analytics and Artificial Intelligence



Fig
ur

e 2
: A

rti
fic

ial
 In

te
llig

en
ce

 In
fo

gr
ap

hi
c. 

So
ur

ce
: P

au
l M

ar
sd

en

86

Geneva Wealthtech Vol.1 / Data Analytics and Artificial Intelligence

86

AI. Many tools are used in AI, including versions of search and mathematical optimization, 
neural networks and methods based on statistics, probability and economics. The AI field 
draws upon computer science, mathematics, psychology, linguistics, philosophy and many 
others.

First coined in 1956 by John McCarthy, AI involves machines that can perform tasks that 
are characteristic of human intelligence. While this is rather general, it includes things like 
planning, understanding language, recognizing objects and sounds, learning, and problem 
solving. 

Arthur Samuel coined the phrase not too long after AI, in 1959, defining it as, “the ability to 
learn without being explicitly programmed.” You see, you can get AI without using machine 
learning, but this would require building millions of lines of codes with complex rules and 
decision-trees.

Supervised

UnSupervised

Reinforcement

Translation

Classification 

Extraction

Speech to Text

Text to Speech
Artificial

Intelligence

Image Recognition
Vision

Vision

Expert Systems

Speech 

Natural
Language

Processing

Machine
Learning

Machine Vision

Figure 3: Artificial Intelligence Fields

MACHINE LEARNING

Machine learning is a field of computer science that gives computer systems the ability to 
«learn» (i.e., progressively improve performance on a specific task) with data, without being 
explicitly programmed.

87

Geneva Wealthtech Vol.1 / Data Analytics and Artificial Intelligence



The name Machine learning was coined in 1959 by Arthur Samuel. Evolved from the study 
of pattern recognition and computational learning theory in artificial intelligence, machine 
learning explores the study and construction of algorithms that can learn from and make 
predictions on data – such algorithms overcome following strictly static program instruc-
tions by making data-driven predictions or decisions, through building a model from sample 
inputs. Machine learning is employed in a range of computing tasks where designing and 
programming explicit algorithms with good performance is difficult or infeasible; example 
applications include email filtering, detection of network intruders or malicious insiders 
working towards a data breach, optical character recognition (OCR), learning to rank, and 
computer vision.

There are some variations of how to define the types of Machine Learning Algorithms but 
commonly they can be divided into categories according to their purpose and the main 
categories described in Figure 4: Machine Learning Fields are the following:

 ▶ Supervised Learning that learns regression or class functions.

 ▶ Unsupervised Learning learns the smaller dimension representation of the data.

 ▶ Semi-supervised Learning

 ▶ Reinforcement Learning learns policy functions, sequences of actions to maximize 
reward on a task or multitude of tasks.
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In Figure 5: Machine Learning Finance Applications, we describe a wide range of applications.
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Figure 5: Machine Learning Finance Applications

If we put that in a banking context we can add client analytics, profiling, risk, pricing,  
personalized marketing and virtual agents. In Figure 6: Clients, marketing and sales we can 
see a detailed list.
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NATURAL LANGUAGE PROCESSING

To an extent, sophisticated analytics programs can help businesses utilize their data by 
searching for and revealing patterns hidden in structured data, such as spreadsheets and 
relational databases. But these sources only account for 20 percent of all available data. The 
real challenge for enterprises is getting value from a sea of social media posts, images, email, 
text messages, audio files, Word documents, PDFs and other sources that make up the other 
80 percent of data that can’t be understood by computers—information otherwise known as 
unstructured data. To extract value from unstructured data, companies across industries are 
turning to Natural Language Processing (NLP).

NLP enables computer programs to understand unstructured text by using machine learning 
and artificial intelligence to make inferences and provide context to language, just as human 
brains do. It is a tool for uncovering and analyzing the “signals” buried in unstructured data. 
Companies can then gain a deeper understanding of public perception around their prod-
ucts, services and brand—as well as those of their competitors.

Financial organizations in particular have applied NLP to obtain actionable insights from 
digital news sources. For example, NLP can help:

 ▶ Gather real-time intelligence on specific stocks

 ▶ Provide key hire alerts

 ▶ Monitor company sentiment 

 ▶ Anticipate client concerns 

 ▶ Upgrade quality of analyst reporting 

 ▶ Understand and respond to news events 

 ▶ Detect insider trading

CONCLUSIONS

Artificial Intelligence will have a profound impact on finance: investments, and distribution 
/ marketing pricing, risk management, client analytics, ESG and SDG; literally all aspects of 
finance.

Financial marketing, which in the past was a human task, is and will be replaced by more 
intelligent and efficient big data algorithms. This is an unknown territory. Financial services 
companies have in their data sets more information than ever and will be able to figure out 
how to implement digital marketing more properly. Personalization is the way to go, since all 
customers have different product and level of service preferences. 
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The big data revolution is affecting investment with new data sets, new models (mainly Arti-
ficial Intelligence / Machine Learning) and a new computer paradigm with open source and 
cloud models. Investing is an information processing game, AI and ML will help you model 
unstructured data using natural language processing techniques to measure, for example, 
the feeling and some supervised Machine Learning techniques that allow greater flexibility 
in capturing Nonlinear processes model «hidden» characteristics. All models in financial 
markets that invest obviously face very noisy, possibly non-stationary, data generation pro-
cesses.

Artificial intelligence in finance also comes with risks that researchers, practitioners and 
regulators should pay attention to: fairness, ethics, data privacy and cybersecurity.

The trend will continue in different directions, ultimately, as AI improves, we will see a repla-
cement of human tasks for AI. The big question is not if it is going to happen, but when. We 
are starting a new Finance era.
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