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A brief history of machine learning

1950

1980

1970

2000

Hebb (1949)

Réseaux de neurones et 

apprentissage

Rosenblatt (1957)

Modèle du perceptron, réseau de 

neurones artificiel (RNA)

Minsky & Papert (1969)

Remise en cause des RNA
Hopfield (1982)

Réseaux récurrents appliqués à la 

physique

Werbos,  Rumelhart, LeCun (1986)

Perceptron multicouches et 

rétropropagation

Breiman & Cutler (2001)

Random Forest

Hinton & Salakhutdinov (2006)

Apprentissage profond/

deep learning

Sutton (1988)

Reinforcement Learning

Boser, Guyon et Vapnik (1992)

Machines à Vecteurs de Support

Alpha Go (2016)

Programme Google de jeu de Go

Holland (1960)

Algorithmes Génétiques

Concept de Big Data

(Gartner, 2001)
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Big data and AI

Neural Networks

Deep Learning

Big Data

Machine Learning

Smart Data

R

Python

Cassandra

MongoDB

MySQL

Genetic Algorithms

Random Forest

Artificial Intelligence

Cloud

Hadoop

SVM

Recursive Partitioning

Spark

MapReduce

NoSQL

Tensor Processing Unit/Google

GPU/NVidia

Xeon Phi/Intel

TensorFlow

Theano

Torch

AWS

Open Source

API



Economic & Financial Crises
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CURRENCIES
Argentina -20%

Turkey -15%
Brazil -10% Russia -8%

In 2017:

Egypt -44%
Uzbekistan -43%

Congo-Kinshasa -31%

Economic & financial crises since 2017

ACTIVITY
Venezuela (-13.2%), 

Congo-Brazzaville (-4.6%), 
Kuwait (-2.5%)

China
6% vs 14% in 2007

INFLATION
Argentina >30%, 

Nigeria 17%, Iran 10%, 
Turkey 15%, Ukrain 14%

Congo-Kinshasa 42%
Libyia 28%, Egypt 24%

Venezuela >1000%



Forecasting economic and financial crises

 Krugman (1979), Obstfeld (1994), Cantor and Packer (1996), 
Eichengreen et al. (1996), Frankel and Rose (1996), Goldstein 
(1996), Goldstein and Turner (1996), Kaminsky and Reinhart 
(1999), Komulainen and Lukkarila (2003) , …

 But forecasting economic and financial crises a few years in 
advance remains a very difficult exercise, particularly on 
emerging markets.
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Standard data analysis techniques
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Countries, indicators, years… and bufferflies

Thousands « butterflies » analysed

on more than 100 countries since the 70s

50 years x 4 quarterly x 100 countries

=

20,000 patterns/butterflies to analyse



bra98, per98, tur94, 
tur01, mex94, idn97,…

rus98, tha97, kor97, ven89, 
phl84, arg99, pol89, nga87, 

egy91…

stable profiles
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Similarities in macroeconmic patterns and neural networks



Asymetries and non-linearities in factors
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RiskMonitor methodology

Economic Risk

Crisis
Signals

Political Risk

Economic Risk 
Ratings

Political Risk
Ratings

Group 
Premium

Country Risk Premium (RRECC), calibrated on JP Morgan’s EMBI

Country Groups

Statistical 
Calibration on 

combinations & 
threshold effects

Data Mining 
5 non-parametric 

models

Statistical 
Normalization



AI, Machine Learning & Market Alert
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 In the 90s, in finance, most people used neural networks 
to replace expert systems.

 Kimoto et Yoda (1993), implemented a neural network 
on the Tokyo Stock Index with… 5 variables!

 Gold and S&P500 (Grudnitski et Obsburn, 1993, Quang 
Do 1995), and exchange rates (Rawani 1993, Azoff 1994, 
Avouyi Dovi 1995).

 But today? Advanced econometric models, machine 
learning, big data, deep learning, text mining,…
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And in finance?
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Quantitative finance & Hedge Funds

AUM in 2017 (USD bn) Quantitative

Bridgewater Associates 122.2 (Non)

AQR Capital Management 69.6 Oui

JPMorgan AM 45.0 (Oui)

Renaissance Technologies 42.0 Oui

Two Sigma 38.9 Oui

De Shaw & Co 34.7 Oui

Man Group 33.9 Oui

Millennium Management 33.9 Oui

Och-Ziff Capital Management 33.5 (Oui)

Winton Group 32.0 (Oui)
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Computer Vision

Source: dominodatalab
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Standard Neural Networks
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… but sometimes more difficult than cats & dogs!



From perceptrons to deep learning
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Le Neural Network Zoo du Asimov Institute
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The revolution of the cat!
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Shiller PE Index
Nov. 2019

Source: Shiller

A speculative bubble on financial markets?



22

Size of S&P500 changes during US 
recessions (%)

Source: TAC ECONOMICS, Datastream

SP500 changes during US recessions
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« Patterns » du QMA et convolution
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« Patterns » du QMA et convolution
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The never-ending cycle
QMA summary of Fair Values



26

The never-ending cycle
QMA summary of early warning signals



News, International Press & Text Mining
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Objectives
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Leading Economic

Activity Indices

Hot

Topics

Articles de Presse

Articles on Corporates
Audi, Nissan, Renault, Toyota, 

Volkswagen

Articles on Countries
Brazil, Chile, 

France, India

TMI

Toolbox

Sentiment

Indicators
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Sentiment analysis world news
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TAC Mood Index by Country
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Hot Topics of the Day



Sentiment Indicators and Financial Markets
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Source: TAC ECONOMICS
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Sentiment Indicators and PMI
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Source: TAC ECONOMICS
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Source: TAC ECONOMICS
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Signaux QMA de novembre 2019



Timing et ampleur
du retournement du cycle US
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US GDP growth 
Y/Y, in %

Source: Datastream, TAC ECONOMICS

US Business Cycle

?



38

CART Applied to Real GDP Growth Forecast
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EUZ GDP growth projections
Y/Y growth in %

2020/21 scenario: modest cyclical slowdown and recovery
Eurozone: outputs from the quants – Machine Learning Models
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2020/21 scenario: modest cyclical slowdown and recovery
US: outputs from the quants - Machine Learning Models
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2020/21 scenario: modest cyclical slowdown and recovery
US: outputs from the quants - Machine Learning Models
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USA Cyclical situation over the past 18 months (November19)

Macro & Financial indicators
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Macro & Financial indicators

- Leading indicators
- Manufacturing sector (production, survey, capacity
- Household situation (income, confidence, consumption, labor market)
- Housing market (permits, price)
- Prices
- Financial market (rates, stocks, financial conditions, exchange rate)

Boom

Recovery

Reversal

Depression

Recession

2020/21 scenario: modest cyclical slowdown and recovery
US: outputs from the quants - Heatmaps
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Boom

Recovery

Reversal

Depression

Recession

5M 3M 9M 9M 5M 6M 5M 5M 9M

March-June 2020

2020/21 scenario: modest cyclical slowdown and recovery
US: outputs from the quants - Heatmaps



Conclusion
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Machine Learning on Oil Price Forecasts



A typology of French SMEs
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IA and sectors of economic activity
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Conclusion

 More data, better models, more computing 
power,….macroeconomic and financial analysis will 
necessarily be impacted.

 But deep learning is not a crystal ball !

 A be aware of self fulfilling prophecies: if we all use similar 
models with the same data. We might share the same 
forecasts… and we might then increase the systemic risk.

 If systems continue to be automated, the next step will be the 
automatization of AI and machine learning process. The job of 
« data scientist » is also at risk, and will be automated 
(AutoML).
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Sylvain BARTHELEMY

sylvain.barthelemy@taceconomics.com

www.taceconomics.com

Thank you for your attention


