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Thousands Of Anti-corruption Protesters Rally In
Brazil In Support Of Justice Minister Sergio Moro
Wake Of ‘car Wash’ Probe
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Turkey: Adjustment Spoiled By
Politics Leading To Further Troubles
For The Corporate Sector And
Currency Risks, Introducing
RiskMonitor's Monthly Dashboard &
Heatmap, A Visual Check On All Key
Changes On Our Quantitative
Outputs
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Brazil:

s The Era Of independent Central Banks
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Than A Moment In A Sometimes-Multi
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Argentina: Economic Presst
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Indla: PM Modi Reelected Amidst Economic
Slowdown

Namibia: A High Power Of Attraction For A
Small And Almost Peaceful Nation | Halt
Half Of Hispaniola Suffering | India-Pakistan
Afghanistan: Haunting Borders
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A brief history of machine learning

Hebb (1949)
Réseaux de neurones et
apprentissage

Rosenblatt (1957)
Modele du perceptron, réseau de
neurones artificiel (RNA)

Hopfield (1982)
Réseaux récurrents appliqués a la
physique

Werbos, Rumelhart, LeCun (1986)
Perceptron multicouches et
rétropropagation

Concept de Big Data
(Gartner, 2001)

Hinton & Salakhutdinov (2006)
Apprentissage profond/
deep learning

1950

1970

1980

2000

Holland (1960)
Algorithmes Génétiques

Minsky & Papert (1969)
Remise en cause des RNA

Sutton (1988)
Reinforcement Learning

Boser, Guyon et Vapnik (1992)
Machines a Vecteurs de Support

Breiman & Cutler (2001)
Random Forest

Alpha Go (2016)
Programme Google de jeu de Go



Big data and Al

Xeon Phi/Intel Torch API

Recursive Partitioning

MapReduce
Neural Networks

Theano MySQL Deep Learning AWS

o : I MongoDB
Artificial Intelligence B|g Data 9 TensorFlow

Machine Learning R SVM

Cloud Python  Smart Data NoSQL

Hadoo
" Cassandra GPU/NVidia

Random Forest

Spark Genetic Algorithms

Open Source _ _
Tensor Processing Unit/Google






Economic & financial crises since 2017

CURRENCIES
Argentina -20%
Turkey -15%
Brazil -10% Russia -8%
In 2017:

Egypt -44%
Uzbekistan -43%
Congo-Kinshasa -31%

ACTIVITY
Venezuela (-13.2%),
Congo-Brazzaville (-4.6%),
Kuwait (-2.5%)

INFLATION
Argentina >30%,
Nigeria 17%, Iran 10%,
Turkey 15%, Ukrain 14%
Congo-Kinshasa 42%
Libyia 28%, Egypt 24%
Venezuela >1000%

China
6% vs 14% in 2007




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.



Standard data analysis techniques

Simple Scat Graphs




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



Similarities in macroeconmic patterns and neural networks
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Asymetries and non-linearities in factors
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RiskMonitor methodology

Statlstlcal

Calibration on Data Mlnmg
combinations & 5 non-parametric

threshold effects models

Statlstlcal
Normalization

Economic Risk Crisis Political Risk

Ratings Signals Ratings

l ! l l

Group
Premium

Country Risk Premium (RRECC), calibrated on JP Morgan’s EMBI
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And in finance?

" |nthe 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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Quantitative finance & Hedge Funds

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)

15



Computer Vision

plane car bird cat deer dog frog horse ship truck

m~akl (P - EESE
e & s
HEENINAER LR
R S 50 I 51 [ e B
=EFENANENSES
SaNRENE SN
N @ANAN S N

Source: dominodatalab

16



Standard Neural Networks

Odog (10%)
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® -t (90%)

17



.. but sometimes more difficult than cats & dogs!
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From perceptrons to deep learning
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The revolution of the cat!
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A speculative bubble on financial markets?

Shiller PE Index
Nov. 2019

Black Tuesday N 31.72

Black Monday

f}/\ .

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Source: Shiller
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SP500 changes during US recessions

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

Dec-69 Nov-73 Jan-80 Jul-81 Jul-90 Mar-01 Dec-07

) 10'8 I
-14.8
-19.4
-29.0
-43.3 -43.6
-50.8

Source: TAC ECONOMICS, Datastream
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« Patterns » du QMA et convolution

USA: 1995
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«

Patterns » du QMA et convolution

time {lags)

time {lags)

USA: 2000

50 100 150 200 250

variables

USA: 2008

50 100 150 200 250

variables




The never-ending cycle

QMA summary of Fair Values

Summary of Market Fair Values

Market Level
{lan. 03)

Fair Value

MNovember 19

Gap to
Fair
Value

Expected Change
short-term
direction month

over one

S&FP 500
CAC 40
DAX 30
FTSE 100
Mikkei 225

3235
6044
13 219
7622
23 857

2849
53544
12103
7 268
21573

386
700
1116

2079

Decrease Increase

Decrease Increase
Decrease Stable
Decrease Increase

Decrease Increase

US Treasury 10 Year Yield 1.79%
French OAT 10 Year Yield 0.02%
German Bund 10 Year Yield -0.28%
UK Gilt 10 Year Yield 0.74%
Japan JGB 10 Year Yield -0.02%

2.62%
0.69%
-0.29%
2.50%
-0.01%

-83 bp
-67 bp
+1bp
-176 bp
-1 bp

Increase Stable
Increase Increase
Stable Increase
Increase Stable
Stable Increase

Euro 5-7 Year A
US 5-Year A

36 bp
104 bp

47 bp
104 bp

-11 bp
0bp

Increase Decrease

Stable Decrease

Source: TAC ECONOMICS
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The never-ending cycle
QMA summary of early warning signals

Summary of Early Warning Signals

Marketlevel o4 3020 022020 032020 3™onth  g43020 052020 o06.2020 O-menth

(Jan. 03) outlook outlook
Equity Indices
S&P 500 3235 (7'! /"\
CAC 40 6 044 A A
DAX 30 13219 A 2
FTSE 100 7622 /‘i /"\
Nikkei 225 23 657 A A
10-Year Government Bond Rates
US Treasury 10 Year Yield 1.79% Vs N,
French OAT 10 Year Yield 0.02% /71 /7\
German Bund 10 Year Yield -0.28% N ‘)'\
UK Gilt 10 Year Yield 0.74% Vs -
lapan JGB 10 Year Yield -0.02% ()'l (7\
Corporate Spreads
Euro 5-7 Year A 36 bp Vs Ny

US 5-Year A 104 bp

Source: TAC ECONOMICS
Legend:

Strong improvement  Strong deterioration Double signal No sudden change |

Ny /" Medium term outlook compared to the current market level /! — indicates neutral cutlook
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News, International Press & Text Mining




Objectives

Articles de Presse

Articles on Corporates Articles on Countries
Audi, Nissan, Renault, Toyota, Brazil, Chile,

Volkswagen France, India

1
]
R TMI
Toolbox
—
THqt Leading Economic
OpIcsS . Activity Indices
Sentiment y

Indicators -



Sentiment analysis world news

Select a theme below
Country - Turkey

Turkey in The News

Daily Buzz Index

Last Daily Mood Index

-28.0%

Very Negative 0

Feb, 08 Feb, 28 Mar, 20 Apr, 09 Apr, 29

Daily Mood Index (PN) Daily Mood Index (AF)

-100.0%
Feb,
08

% of Sentiment (PN) % of Sentiment (AF)

100.0% 100.0%




TAC Mood Index by Country

The Mood Index by country on June 08, 2017

Most Optimistic and Most Pessimistic

Hong Kong Russia Myanmar




Hot Topics of the Day

Select a theme below

Overview  Daijly Hot Topics on Brazil

Topics Daily Mood Index (PN) Daily Buzz Index

News

Twitter

Brazil's President Faces Key Court Session In Campaign Case How To Spend Five Days Visiting Salvador, Brazil

un, 07, Rio Times

Brazil Court Opens Case That Could Unseat President Temer

a7

hannel New:

How To Spend Five Days Traveling In Salvador, Brazil Brazil's |bs Says It Won't Sell Core Assets




Sentiment Indicators and Financial Markets

Sentiment for France vs CAC40
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6000 60
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—— CACA40 (lhs)
0 —Sentiment for France (rhs, m.a. 90 days) 10

April 2000  April2003  April 2006  April2009  April2012  April2015  April 2018
Source: TAC ECONOMICS
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Sentiment Indicators and PMI

Sentiment for Brazil vs PMI

100 60
80
55
50
| ?
40 M \
45
20
40
0
—=Sentiment for Brazil (lhs)
e PM| Brazil (rhs)
-20 35
July 2008 July 2010 July 2012 July 2014 July 2016 July 2018

Source: TAC ECONOMICS
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Reputational Risk: Volkswagen & the Diesel Gate

100

80

60

40

20

-100

January 2015

Date

Volkswagen

Titles

24/03/2015 45 Wolkswagen to cut working hours, jobs at Russian plant

03,/05/2015 70 volkswagen to recall over 5,800 cars in China

03/07/2015 140 Robot kills worker at Volkswagen plant in Germany

15/08/2015 98 Volkswagen Recalls 420,000 Vehicles in U.5. Over Possible Air-Bag Issues
19/09/2015 230 EPA says VW cheated on emissions [

| | [T

April 2015 July 2015 October 2015

Source: TAC ECONOMICS
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Signaux QMA de novembre 2019

zzzzzz
26,000 ’\{/ V N
f
24000
zzzzzz
/

nnnnnn

o

| ;
12,000 /Wﬁw
”“M MarketLevel 445019 12,2019 012020 3Month

(Mo, 04) outlook
Equity Indices
S&P 500 3 067
CAC 40 5762
DA 30 12 961
FTSE 100 7 302
Mikkei 225 22 851

NN N

Legend:

Strong improvement Strong deterioration Double signal Mo sudden change |

\/1 Medium term outlock compared to the current market level /¥ — indicates neutral outlook






US Business Cycle

US GDP growth
Y/Y, in %

10
- 9years

8 10 years 7 years ?

|\| \| ||||“|| ||||“h. |“| |N| "““" || ||“I. ||\N| ||||||||Nn\h. \\|hm“hmh\|\||“m“

1980 1990 2000 2010
Source: Datastream, TAC ECONOMICS

)]

]

o

1
N

37



CART Applied to Real GDP Growth Forecast

EU GDP growth - Model 2 quarters: 84.1 %

2
17 /63

ECSECO12 < 40.4—{ no |

1 2
12/15 14 /48

ECSORDER3 >= 38.7 EUSPREAD >= 0.4
2 6
12/30 11/18
DPRUS <2, ? IRATE1031 < 0.7

IRA.TE1D3 <31 INFL >=2.2
2
11/13
TEURUSD >= -5 VIX < 21.8
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2020/21 scenario: modest cyclical slowdown and recovery
Eurozone: outputs from the quants — Machine Learning Models

EUZ GDP growth projections
Y/Y growth in %

3.0

20

1.0

00
2015 2016 2017 2018 2019 2020 2021
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2020/21 scenario: modest cyclical slowdown and recovery
US: outputs from the quants - Machine Learning Models

6.0
>2.5% y/y GDP growth 100
50 < 2.0% y/y GDP growth
30.0
4.0
200
SO A D D 4 SR N A || . 10.0
20 0.0
1.0 -10.0
0.0 -20.0
-1.0 -30.0
Real personal consumption expendityres .
o P P P oo Housing solds (y/y)
3.0 -50.0
Mar-85  Mar90  Mar-95  Mar-00  Mar-05  Mar-10  Mar-15 Mar-85  Mar-90  Mar95  Mar-00  Mar-05  Mar-10 - Mar-15
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2020/21 scenario: modest cyclical slowdown and recovery
US: outputs from the quants - Machine Learning Models

3.5 25.0
<1.5% y/y GDP growth .
. Corporate profits (% VA)
21.0
19.0
1.5
17.0
05 15.0
13.0
-0.5
11.0
9.0
-1.5
. . e . < 9,
Financial conditions index 7.0 1.5 % y/y GDP growth
25 5.0
Mar-80 Mar-85 Mar-90 Mar-95 Mar-00 Mar-05 Mar-10 Mar-15 Mar-80 Mar-85 Mar-90 Mar-95 Mar-00 Mar-05 Mar-10 Mar-15
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Time (18-month lags)

Macro & Financial indicators

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

USA Cyclical situation over the past 18 months (November19)

y

Boom
A

' :' ..l: #:-"'?: H|.h-+.i:wl‘; Recovery
! ." i'l» ! I !

5 10 15

Reversal

A

Macro & Financial indicators Depression

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)

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

Boom
a Recovery
3 - L - Reversal
@ - - . - Depression
M 3M 9M oM M 6 M 5M 9M —_——
March-June 2020
1

Recession
1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019
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Conclusion




Machine Learning on Oil Price Forecasts

Average accuracy
(training dataset)

Average accuracy
(testing, dataset 1)

Naive Bayes 96 % 88 %
Tree Bagging 99.9 % 90 %
Gradient Boosted Machine 100 % 90 %
Supervised SOM 86 % 75 %
Neural Network multilayer 82% 749
perceptron
Random Forest 100 % 90 %
TAC Brent short-term Projections ($/bl)
Support Vector Machine 96 % 88 %
k-nearest neighbors 84 % 74 %
13U
120
110
100
20
80
70
60
50
40
30 T T T T T T T T T T
@ X P >y Ny N ®
& N & N ) N & > 3 N & W &

0il Model - February 2014 ——Brent Source: TAC ECONOMICS



A typology of French SMEs
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IA and sectors of economic activity

Technique relevance' heatmap by industry Frequency of use Low . High
Focus of report Traditional analytics techniques
Feed- Recurrent Convolutional Generative Tree-basad

forward neural neural adversarial Reinforcement  ansambl Regression Statistical
networks networks networks natworks learming learning Classifiars Clustaring analysis infarence

Advanced electronics/
semiconductors

Aerospace and
defense
Agriculture

Autormnotive and
assarmbly

Banking
Basic materials

Chermicals

Consumer
packaged goods

Healthcare systems
and services

High tech

Insurance

Media and
entertainment

Oil and gas

Pharmaceuticals and
medical products

Public and
social sactors

Retail

Telecommunications

Transport and
logistics

Travel

'Relevance refers to frequency of use in our use case library, with the most frequently found cases marked as high relevance and the least
frequently found as low relevance. Absence of circles indicates no or statistically insignificant number of use cases.
Mote: List of techniques is not exhaustive.

McKinsey&Company | Souree: McKinsey Global Institute analysis



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.

= |f systems continue to be automated, the next step will be the
automatization of Al and machine learning process. The job of
« data scientist » is also at risk, and will be automated
(AutoML).
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Thank you for your attention

Sylvain BARTHELEMY
sylvain.barthelemy@taceconomics.com

www.taceconomics.com
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