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Is intelligence specific to human beings? According to Cambridge dictionary, intel-
ligence is « the ability to learn, understand, and make judgments or have opinions 
that are based on reason ». Since ancient times, intelligence was associated with 
the brain, which captures information through our various senses and is eventually 
broken down and reconstructed. It is made-up of around 100 billion autonomous 
entities, the neurons. They will capture information through dendrites and send 
back information through the axons. This information is processed and propagated 
by synapses to other neurons. They are interconnected with each other, constitu-
ting a network: a neural network. Furthermore, the brain is not frozen, carved in 
stone, it evolves throughout our life due to our experiences. Its plasticity allows 
us to better adapt to our environment. The understanding of the rules governing 
neural networks goes back to the research of Canadian neuropsychologist Do-
nald Hebb in 1949 with his famous rule: “cells that fire together, wire together”. His 
theory explains associative learning and is at the origin of artificial neural network. 
Machines are then able to learn.

FROM LEARNING TO DEEP LEARNING 

Artificial Intelligence (AI) is a broader terms that can be defined1 as “the theory 
and development of computer systems able to perform tasks that traditionally 
have required human intelligence.” Machine learning (ML) is a part of AI, that 
relies on mathematical and statistical approaches to give computers the ability 
to learn from dataset.

1 Glossary from the FSB paper “Artificial intelligence and machine learning in financial services”, November 2017.
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A schematic view of AI, machine learning and big data analytics

The history of ML starts in the 40s and more precisely in 1943 with the discovery of arti-
ficial neuron by two researchers from Chicago University, Warren McCulloch and Walter 
Pitts. This neuron is a mathematical and computer abstraction of the biological neuron. It is 
possible to build artificial neural networks in order to solve logical operations. This idea has 
been applied to a problem of binary classification. The perceptron is one of the first Machine 
Learning algorithms and the simplest neural network. It is a supervised learning algorithm of 
binary classifiers, invented in 1957 by Frank Rossenblatt at Cornell Aeronautical Laboratory 
and used for image recognition. This monolayer perceptron still has limits: it can only sepa-
rate classes linearly.2 Adding hidden layers improves the algorithm and makes it possible to 
multiply the explanatory power of the model. 

Multilayer perceptron is a deep neural network. The more we add hidden layers, the more 
the depth of the network and the better is the machine learning’s decision making. However, 
it also leads to issues, one of which is the central problem in machine learning called overfit-
ting, meaning the model has too much exposure to the training data. Furthermore, this archi-
tecture of network also requires a great computing power and a lot of data. Neural network 
remained confined to restricted tasks because for solving complex problems, several layers 
are required and researchers did not know how to train these overlapped layers. 

Neural networks and AI have experienced good and bad times. 2012 was a breakthrough year 
for neural network with the advent of Deep Learning. During the 2012 ImageNet3 challenge, 
Geoffrey Hinton, Ilya Sutskever and Alex Krizhevsky submitted a deep convolutional neural 
network architecture, AlexNet. It outperformed its competitors by reducing the top-5 error 

2   A linear classifier is a classification algorithm that makes its predictions based on an a linear predictor 
function combining a set of weights with the feature vector (Wikipedia source)

3   An annual software contest where software programs compete to correctly classify and detect objects
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from 26% to 15%. Deep Learning became mainstream and crossed borders to the land of the 
rising sun. In 2016, China recognized the significance of AI and Deep Learning and declared 
itself willing to become the leader in this field. 

After Deep Blue in 1997, which tackled chess, AlphaGo wanted to master a game invented in 
China over 2500 years ago and characterized by its complexity. Go is the favourite game of 
strategists and emperors and a challenge for artificial intelligence due to the combinatorial 
explosion of possible moves. In March 2016, AlphaGo faced the top Go player in the world, 
Lee Sedol. The Google machine, based on a combination of deep neural network, sealed 4-1 
victory over Go grandmaster and gained the world attention. And, it is no coincidence that 
three pioneers of Deep Learning, Yoshua Bengio, Geoffrey Hinton and Yann LeCun received 
the Turing award in 2019.

AN ATTRACTIVE MARKET FOR INVESTORS 

Investors also show growing interest in AI. According to OECD Going Digital Policy Note 
« Private Equity Investment in Artificial Intelligence », private equity accounts for 12% invest-
ments in AI start-ups in the first half of 2018.
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Source : OECD estimates, based on Crunchbase (July 2018)

The main players are the United States, followed by China since 2016 thanks to the govern-
ment support for the technology and Europe.
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Source : The 2018 AI Index Report (https://aiindex.org/)

In terms of job openings, Deep Learning has been growing at the fastest rate from 2015 to 
2017. AI is an opportunity and will have a positive impact on the world economy. McKinsey 
estimates that “AI could potentially deliver additional economic output of around $13 trillion 
by 2030, boosting global GDP by about 1.2 percent a year”. 

Hedge funds are big players in AI and Machine Learning algorithms due to their capacity to 
identify new signals, price movements and to digest a vast amount of data. It is something 
embedded into their day-to-day trading and operations. By using quantitative models, hedge 
funds can develop new trading strategies and they have outperformed the hedge fund 
benchmark for the past year.

 Source : Prequin Pro
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According to a 2017 report by the Financial Stability Board, AI and Machine Learning have 
managed assets over $10 billions till 2017 and this trend is increasing.

AI is also a great opportunity for private bankers. Their actual and future successes lie in 
their ability to use AI to personalize the customer relationship, to guide them in their financial 
journey and to take into account the demand of the millennials, whose expectations are 
shaped by new technologies. In Wealth Management, the use of AI can enhance client expe-
rience by providing products and services that meet their needs. This technology supports 
engagement and personalization. It will not necessarily replace the relationship manager but 
rather support her or him. Even if AI and more particularly Deep Learning are likely to be a 
game changer for the financial industry and risk management, they will also amplify risks 
and create new ones such as algorithmic bias and programmatic errors.

There has never been so much discussion about AI since the arrival of Deep Learning. This 
trend is due to the rise of big data and the increase in computing power. AI allows now 
intelligent processing of data. In the financial industry, where data analysis is a critical issue, 
AI and Deep Learning will reshape the overall activity from trading to portfolio management 
including risk assessment. 

The banker’s job will evolve gradually and will be AI “augmented”. Risk management function 
should also adapt in order to have the right in house-skills to understand the AI and machine 
learning models. The use of this technology is not limited to finance, it is significant for the 
economy as a whole by increasing labor productivity, creating a new virtual workforce and 
new revenue streams due to the diffusion of innovation. It becomes a strategic issue for 
countries. China is starting the AI race to boost its economic activity and its geopolitical 
influence.

In a few years, AI has become a strategic and even a geopolitical issue. More and more 
people are interested in AI to such an extent that it has become a dream requiring big plans. 
And, if from dream to thought, there was only one step, a giant step… Can machines think? It 
remains an open question but one thing is certain, they can learn deeply and perform. 
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