THE TOULOUSE SCHOOL OF ECONOMICS MAGAZINE

TSEMAG

Living economics

17

SUMMER
2018

DECIPHERING
THE WORLD

Catherine Bobtcheff :  Céline Bonnet & Zohra @  Bruno Biais on : Philippe Wahl
& Carole Haritchabalet : Bouamra-Mechemache : derivative contracts : on regulating the
on biobanks - ontaxing meat - and financial risks - digital economy




{ditors’ message

Deciphering
the world

Galileo stated that “nature is written in mathematical language”
This might be an ethnocentric view, but mathematics for sure
plays a major role in helping us to predict the world, and its prac-
tical applications have never been more important. As we embrace
this digital age, we are more and more submerged in data and
knowledge, increasingly reliant on artificial intelligence and algo-
rithms to monitor and understand trends and behaviours, Math
is all around us.

TSE has a long history of high-level research in mathematics, and
the special relationship between our in-house economists and
mathematicians remains very strong today. The first recruits of
our institution were mathematicians: one of them, Jean-Pierre
Florens, is still active in Toulouse and we are proud to feature an
interview with him in this special edition of the TSE Mag dedi-
cated to the work of our very active mathematics department.
Inside the focus you will find interviews with several TSE researchers working on
mathematical problems with far-reaching implications for the use of algorithms,
big data, artificial and collective intelligence, optimization and machine learning.

Further on in this issue, we also feature a celebratory focus on the 25" anniver-
sary of our research partnership with La Poste, via an exclusive interview with
Chairman & CEO Philippe Wahl on the digital transformation of the company and
the importance of regulating the internet, as well as the latest research results
and news from TSE.

At this time of the year TSE organizes in Toulouse a wealth of academic events
bringing our faculty together with renowned international peers in key areas. We
also hold in Paris our outreach forums with practitioners: this year focusing on
the impact of big data at the June Digital Forum, and on the management of re-
newables at the September Energy & Climate Forum. These events are open to
all our readers, and we hope to see you there to better our understanding of the
challenges that face our economies and societies, both today and tomorrow.

We wish you a pleasant read,

Christian Gollier, TSE Director
Jean Tirole, TSE Chairman

Jean Tirole
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T Jean-Francois

s ¥ Fighting Terrorism at Source
' © Fighting Bonnefon

This book written by Jean-Paul Azam and Véronique Thelen offers a unique and insight-
ful evaluation of the policies used to fight transnational terrorism between 1990 and
2014. It uses game theory and structural econometrics to analyze the roles of foreign
aid, educational capital, and military intervention. The authors show that US troops on
the ground in foreign countries increase significantly the supply of terrorist attacks from
the host countries.

on morality and machines
@ catherine BOththf The TSE-CNRS-CRM-IAST researcher dis-

cussed the ethics of self-driving cars at the
Quaides Savoirs in Toulouse in February.

28
SEPTEMBER

awarded prize

Catherine Bobtcheff has been named the best
young researcherin Finance and Insurance by
the SCOR Corporate Foundation for Science du-
ringthe 11th International Forum on Financial
Risks in March.

2018

TSE Energy
& Climate Forum
Paris

12
OCTOBER

Google self-driving car

2018

Q Sébastien Gadat ERC

appointed to the Institut Advanced Grant
Universitaire de France awarded

Queensland
exchange program

TSE and the University of Toulouse Capitole

@ Jérome Renault

introduces game theory to Jean-Jacques Laffont

The Institutg diS’Finguishes each year a small to |ngela A[ger Meteo France are delighted to announce they have signed ConI::elrz:nce
number of university professor§ fortlhe|rresearch , The TSE-UTC researcher discussed the best  a new collaboration with the University of
excellence. Only 2% of French university professors Congratulations to Ingela Alger who has Toulouse

have been nominated by the Institute.

been awarded an Advanced Grant by the
European Research Council for her research

game-theory strategies and their implica-
tions at Meteo France, for a series of scientific
events called the “Découvrades”.

Queensland, Australia. This new agreement will
allow students tojoinin semester or year-long
exchanges in economics from 2019 onwards

@ Jacques Crémer
appointed Special

Adviser
by European Commission

The European Commissionhasnamed TSE's
Jacques Crémer as one of three special ad-
visers to Commissioner for Competition
Margrethe Vestager until March 2019, fo-
cusing on the challenges of digitization for
competition policy.

4 tse-fr.eu

project "Evolving Economics — Human mo-
tivation: evolutionary foundations and their
implications for economics” TSE consolidates
its position as the second-largest European
beneficiary of ERC grants.

Q@ Nour Meddahi

elected to the Econometric
Society

Nour Meddahi (TSE-UTC) has been elected
member of the Regional Standing Committee
of the Econometric Society, one of the most
prestigious societies in the field of economics.

TSE water-saving project backed
by the Occitanie region

The Occitanie administrative region has financed the C4EAU project on the use of smart water
meters in agriculture. The project is led at TSE by Arnaud Reynaud (TSE-INRA), Sylvain Chabé-
Ferret (TSE-INRA) and Stéphane Cézera (TSE-INRA) with researchers from Montpellier's CEEM
and has the objective to test the use of innovative smart meters for water use in agriculture.
Over the next two years the researchers will in particular test nudges based on real-time
consumption data to optimize water use. They will also try to understand why some farmers
refuse to have these new meters installed and how they could be convinced to change their
mind. Itis estimated that a 10% gain of water is possible through using these new technologies.

tse-fr.eu 5
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CATHERINE BOBTCHEFF AND CAROLE HARITCHABALET ON THE VALUE OF INNOVATION

What are biobanks
worth?

biobanks since the late 1990s has facilitated major advances in

B y facilitating access to valuable biological samples, the growth of

genetics and medical research. How can we ensure the economic
viability of biobanks to encourage innovation? New research by TSE’s
Catherine Bobtcheff and Carole Haritchabalet underlines the importance
of a biobank’s strategic positioning in the marketplace, expertise and
conditions of exchange. They identify information asymmetries between
biobanks and research units, and suggest ways to resolve them.

J TSE-CNRS

6 tse-freu

%herine Bobtcheff

What are the key challenges of
running a biobank?

The management of biobanks, whichare
usually attached to a hospital where pa-
tients provide the vast majority of the
samples, requires considerable scientific
and technical expertise. Biobanks must
comply with numerous legal and regula-
tory requirements, particularly concerning
the collection and transport of samples
and the management of personal data.
High-quality sample production requires
agreatdeal of coordination betweenva-
rious professions. Research units then
acquire samples for study that can be
conducted independently or in coordi-
nation with the biobank.

How can we put a price on
biobanks?

The problem of economic valorization
of biobanks is mainly a problem of va-
lorization of innovation. The success
of innovation is highly dependent on
the quality of the samples and on the
degree of involvement of the various
stakeholders in the sample produc-
tion chain. This introduces significant
problems of information asymme-
try. Many economists, such as Jean
Tirole (1999), have analyzed what the
contract should be for the different

parties to obtain adequate remune-
ration for their effort and to maintain
incentives for innovation. In particular,
these contracts call for distribution of
innovation property rights between
the different parties, and for payment
of licenses and royalties.

The success of innovation

is highly dependent on the
quality of the samples and on
the degree of involvement of

the various stakeholders in the

sample production chain

How do information asymmetries
impact the market for samples?

The biobank is faced with a problem of
adverse selection because the projects
are carried out by different research units
with different skills, proposing projects
whose success and scientificimpact are
difficult to evaluate. This information
asymmetry justifies the existence of a
committee for the provision of samples,
helping to identify the most promising
research projects. It may also be difficult
for a research unit to assess the qua-
lity of @ sample at the point when the
contract is signed. This forces biobanks
toadvertise their quality. Costly specific
actions, such as certification or labeling,
are often required. By establishing an
academic record of its successes, a bio-
bank can eventually acquire areputation
that mitigates this problem.

Moral hazard is the form of information
asymmetry that is most often found in
the operation of biobanks. The different

In addition to providing
incentive compensation
for various stakeholders,

biobanks must take strategic

decisions about the size of
their collections and the
quality of their samples

professions can carry out the tasks of
sampling, annotation and conservation
with varying degrees of care and coor-
dination. The quality of the samples can
thus be manipulated by the biobank, even
after the contractis signed. This problem
can generally be solved by making pay-
ment of the biobank conditional on the
success of the innovation.

What market strategies are
available to biobanks?

In addition to providing incentive com-
pensation for various stakeholders,
biobanks must take strategic decisions
about the size of their collections and
the quality of their samples. This mo-
difies both the degree of competition
between biobanks and the biobank's ex-
pertise. By specializingin a small number

of collections a biobank can position
itself uniguely in the scientific commu-
nity and ensure it obtains a high level
of visibility and recognition, and a cer-
tain monopoly power. Its expertise and
thematic coherence will be strong, re-
ducingits operating costs. By proposing
a wider range of samples, and broader
(but less precise) expertise, generalist
biobanks can beinvolvedinalarger nu-
mber of projects. However, the presence
of several collections within the same
biobank will invalve professionals from
several different specialties and the-
refore incur different operating costs.

At the same time, improving the qua-
lity of samples and their corresponding
data allows biobanks to differentiate
vertically from their competitors. In
an economic landscape occupied by
generalist biobanks, such differentia-
tion allows all biobanks some market
power. An economy composed of spe-
cialized biobanks limits competition and
reduces the problem of sample quality
because each biobank is positioned on
a different collection. When generalist
and specialized biobanks coexist, com-
petition weakens generalist biobanks,

which then limit their costs by produ-
cing lower-quality samples.

How can networking contribute to
the success of innovation?

Pooling several biobanks in a network
reduces operating costs, increases the
supply of samples, limits competitionand
improves the bargaining power of bio-
banks. It may, however, require biobanks
tosurrenderadegree of ownership, spe-
cificity and reputation. Additional costs
arelinked to information asymmetries.
Networking can only be successfulifall
partners contribute. The dilution of the
responsibility of each biobank in the
network leads to a free-rider problem,
especially for specialist biobanks, as each
biobank can benefit from the work and
expertise of the others.

The positive effects of networking are
more important for generalist biobanks.
Increased visibility allows them to partici-
pateinmore projects. Collaborations with
specialist biobanks also enable genera-
list biobanks toincrease their expertise,
whichin the long term has a positive ef-
fect on the quality of innovation. =

tse-fr.eu 7
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CELINE BONNET, ZOHRA BOUAMRA-MECHEMACHE AND TIFENN CORRE
STUDY CARBON TAXES ON FOOD

Where’s the beef?

the health of the planet. Unfortunately for policymakers, consumer

F ood decisions can be crucial not only for our own bodies, but also for

diets have so far proved fairly resistant to public information cam-
paigns. Most economists instead recommend taxes as the most efficient
tool for reducing the footprint of our supermarket shopping lists. Ina new
study featured in ‘The New York Times’ earlier this year, TSE researchers
Céline Bonnet, Zohra Bouamra-Mechemache and Tifenn Corre suggest
that the best strategy is to focus carbon taxes on beef.

After the energy sector, agriculture is
the industry with the greatest impact
ontheenvironment. In 2010, agriculture,
forestry and other land use accounted
for 24% of greenhouse gas (GHG) emis-
sions. As well as climate change, the
agricultural sector is also a significant
contributor to problems of eutrophi-
cation, biodiversity, deforestation, land
use, water use, and toxicity. Within agri-
culture, beef and dairy cattle are major
polluters, producing almost two-thirds
of global livestock emissions.

Despite the health and
environmental benefits of
eating less meat, current
trends suggest that global
meat consumption will
increase by 72% between
2000 and 2030

Despite the widely demonstrated health
and environmental benefits of eating
less meat, current trends suggest that
global meat consumption will increase
by 72%between 2000 and 2030, accor-
ding to the World Health Organization.
Meat consumption is also expected to
continue to rise in Europe, with a de-
crease in the share of red meatin favor
of white meat.

8 tse-freu

Encouraging more sustainable consump-
tion habits and achieving a reduction in
meat consumptionis adifficult task. For
researchers, measuring a policy's im-
pact is complicated as consumers can
substitute the taxed products by others
in patterns that are extremely hard to
predict. Eating less meat, for instance,
might lead to an increase in consump-
tion of fish or dairy. Habits vary within
food categories too: consumers may find
it harder to give up fresh meat than to
eat less processed ham.

In their paper, the researchers analyze
theimpact of environmental price policies
that specifically target the consumption
of animal products. Most studies on
consumer demand for animal products
use data aggregated at the country or
regional level, but the TSE study uses
a dataset with uniquely detailed infor-
mation on food purchases by individual
French households.

“The idea of taxing the consumption
of animal products to guide household
decision-making is not new. However,
the efficiency of such taxes has not yet
been fully investigated. We estimate
consumption patterns for the main ani-
mal products and a vegetable-based food
aggregate, allowing us to study substi-
tution patterns very precisely!; say the
researchers.

Céline Bonnet,
TSE-INRA.

To meet European Union targets, GHG
emissions must be reduced by 20% by
2020, and by 60% by 2050, and the re-
commended carbon price is €56 per ton
for 2020and €200 per ton for 2050. The
Toulouse researchers use these carbon
prices to simulate the impact of a car-
bon tax on the consumption of animal
products.

Theresearchers'results show thatalow
tax (€56 per ton of CO,-equivalent emis-
sions) on the consumption of all animal

The idea of taxing the

consumption of animal products

to guide household decision-

making is not new. However, the
efficiency of such taxes has not

yet been fully investigated

products leads toavery smallchangein
GHG emissions. A high tax (€200 per ton
of CO,-equivalentemissions), would lead
toa6%decrease in GHG emissions em-
bedded in all considered food products,
and up toa 9% reductionin acidification.
Both taxlevels would fail to meet the EU
target of a 20% reduction in GHG emis-
sions by 2020.

“We find that the GHG impacts are much
smallerthanthose identified in the pre-
vious literature based on more aggregated
data,’ says theresearchers. “The reason
is that the demand for animal products
is less elastic at the aggregated level.

Achangeinthe price of animal products
generates quite low and partial subs-
titutions with vegetable-based food
products. This is because part of the
substitutions occurs within the animal
product categories!

The most efficient scenario, says the
researchers, is a high tax only on the
consumption of beef. Such a tax would
achieve a 3.2% decrease in GHG emis-
sions, which represents more than half
the environmental benefits from taxing
all animal products, but it would gene-
rate only 12% of the cost to households.

Considering substitutions between all
food items both within and between
food categoriesis a challenging objective

for future work. Researchers and poli-
cymakers also need to better anticipate
the behavior of the meat supply chain
when faced with a new tax policy. Céline
has previously shown, ina 2013 study
with TSE's Vincent Réquillart, thatigno-
ring firms' strategic pricing decisions
can skew estimates of the impact of a
sugar tax on soft drinks.

In the context of growing healthand en-
vironmental concerns such as obesity and
climate change, new methodologies to
evaluate public policy will require more
detailed information about consumer
diets and food suppliers. Economists
in Toulouse will have plenty to get their
teeth into. [ ]

@ Find out more
‘An environmental tax towards more sustainable food: empirical evidence of

the consumption of animal products in France’ by Céline Bonnet, Zohra Bouamra-
Mechemache, and Tifenn Corre was published in Ecological Economics in May.

tse-fr.eu 9
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BRUNO BIAIS ON DERIVATIVES, MARGINS AND CENTRAL CLEARING

Risk-sharing or risk- taking? 7

financial institutions? As part of his ‘Trading and Post Trading’ pro-

c an risk-sharing via derivatives perversely lead to risk-taking by

ject, which was awarded a senior European Research Council grant
in 2012, TSE’s Bruno Biais has published a paper in ‘The Journal of Finance’
which shows how margin deposits and clearing arrangements can be
designed to mitigate risk. Together with Florian Heider and Marie Hoerova,
his co-authors from the European Central Bank, he also provides new empi-
rical predictions about the extent and risks of derivatives activity.

Why have derivatives drawn the
attention of policymakers and
researchers?

Derivatives activity has grown strongly
over the past 15 years. For example, the
face value of credit default swaps (CDS),
which are bilateral over-the-counter
contracts used to insure credit risk, in-
creased fromaround $ 180 billionin 1998
to more than $60 trillion by mid-2008.

Since financial institutions’
activities are opaque and

complex, risk-taking is difficult

for outsiders to detect. This
creates a moral-hazard
problem for protection sellers

Market value of exchanged derivatives

But the insurance provided by deriva-
tives is effective only if counterparties
can honor their contractual obligations.
When Lehman Brothers filed for bankrup-
tey, it froze the positions of more than
900,000 derivative contracts (about 5%
of all derivative transactions globally).

How do you simulate the tensions
involved in these complex financial
arrangements?

Our model features risk-averse protec-
tion buyers whowanttoinsure againsta
common exposure torisk. These buyers
contact protection sellers whose assets
can berisky, but who are not directly ex-
posed to the risk that the buyers want
toinsure. The sellers can preventdown-
side risk, maintaining sufficient value for
their assets, by exerting costly effort

USD mn
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Source: Bank for International Settlements - OTC derivatives statistics
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Bruno Biais
TSE - CNRS

such as scrutiny of potential invest-
ments. Alternatively, sellers can “shirk”
the cost of scrutiny by relying on exter-
nal, ready-made credit ratings or simple
backward-looking measures of risk.
Failure by sellers to exert risk-preven-
tion effart (which we call "risk-taking”)
leads to counterparty risk for protection
buyers. Since financial institutions' activi-
tiesare opaque and complex, risk-taking
is difficult for outsiders to detect. This
creates amoral-hazard problem for sel-
lers, the key friction in our model.

Why does this risk-sharing breed
risk-taking?

One of our key insights is that a large
derivative exposure undermines a pro-
tection seller's incentives to exert the
risk-prevention effort when new infor-
mation makes the derivative position
an expected liability. In that case, the
seller bears the full cost of the risk-pre-
vention effort while the benefit of this
effort partly accrues to the counterparty
in the form of payments from the deri-
vative contract.

The optimal contract takes one of two
forms, depending on the severity of
the moral-hazard problem. Either the
contract maintains protection sellers’
risk-preventionincentives, at the cost of
less ex ante risk-sharing for protection
buyers, or it promises mare risk-sharing
but gives up on risk-prevention incen-
tives, which creates counterparty risk
for protection buyers. So the risk-sha-
ring potential of derivative contracts is
limited by the potential or actual pre-
sence of endogenous counterparty risk.

Large derivative exposure

undermines a seller’s incentives
to exert risk-prevention effort
when new information makes

the derivative position
an expected liability

Can derivatives generate
contagion between asset classes?

With moral hazard, bad news about
protection-buyer assets can increase
the likelihood of low pay-offs from
protection-seller assets, because bad
news undermines sellers’ risk-preven-
tionincentives. Forexample, before the
recent crisis banks frequently reduced
their capital requirements by purcha-
sing derivatives. Our model predicts
that financial institutions with larger
short CDS positions exposed their ba-
lance sheets more to downside risks
as bad news about the housing market
emerged. Importantly, this exposureis a
calculated choice, not the consequence
of mistakes or incompetence.

How can we create safer financial
markets?

The main focus of our paperis to charac-
terize the optimal design of margin calls
and central clearing platforms (CCPs).
These institutional arrangements aim
to mitigate counterparty risk and were
adopted by both US and European re-
gulators following the 2008 financial
crisis. Our model features a CCP that
pools the resources from all protection
sellers. Any losses from the default of
individual sellers are therefore shared
across all buyers.

The CCPis also in charge of implemen-
ting margin calls. The party subject to a
margin call must hand over control of
assets to the CCP, "ring-fencing” them
from moral hazard. With fewer assets,
the cost of risk-prevention effort is
lower, which improves risk-prevention
incentives. But safe assets on a margin
account earn less than risky assets left
onfinancialinstitutions’ balance sheets.
Margins will therefore be used only when
the ring-fencing benefit outweighs the
cost: for example, when the moral hazard

problem is severe; or when the oppor-
tunity cost of depositing assets in the
margin account is not too large.

What are the policy implications?

Ouranalysisimplies that margins can be
an attractive substitute to equity capital.
Ring-fenced from moral hazard, assets
cansupportlarger liabilities. Consequently,
margins allow protection sellers to en-
gage in incentive-compatible derivative
trading with less equity. An advantage of
margins is their contingent nature. They
are called only when individual deriva-
tive positions deteriorate.

Our research clarifies how margins and
central clearing interact and the need
for them to be designed together. While
central clearing mutualizes counterparty
risk, margins provide incentives to avoid
counterparty risk. Without margins, CCPs
would bear too much risk; withouta CCP,
contracting parties would have to put up
higher margins. And it is the CCP which
must design and mandate the margin
calls. Otherwise, there would be free-ri-
ding on the insurance it offers. ]

@ ERC Support
This research has received financial support from the European Research

Council under the European Community Seventh Framework Program FP7/2007-

2013 grant agreement N_295484 - TAP.
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SEBASTIEN GADAT ON MACHINE LEARNING -,
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and he now supervises the mathematics and statistics research

s ébastien Gadat arrived at TSE in 2014 from Université Paul Sabatier,

group. Theresearcher - recently appointed at the Institut Universitaire
de France - talks to us about his research into machine learning and the
future of research in the field, notably in the digital era.

What attracted you to TSE?

[ joined TSE in 2014, mainly motivated
by theresearch group's academic ambi-
tion, whichis atthe forefront of the main
issues in the field of mathematics, and
alsomy desiretojoinaninstitution which
gives researchers adequate resources
for substantial projects. TSE is a place
where things progress and work well.

We have worked with Airbus to
use these sequential decision-
making algorithms to define an
optimal flight path and therefore
working out the journey which

consumes the least fuel

Since my arrival, the mathematics and
statistics group has expanded and pro-
gressedinvarious fields, and I think that
we are currently covering all major re-
search trends in applied mathematics,
such as Big Data, artificial intelligence,
optimisation, machine learning but also

14 ‘ tse-fr.eu

the latest progress in game theory with
repeated games. Scientificemulation is
areal asset of TSE.

What are you working on?

lam currently working on several research
topics, notably statistical learning, which
is the tool behind most artificial intelli-
gence. For example, understanding the
geometry of very large graphs, which is
aproblem we encounter when using Big
Data. Facebook is a perfect example of
this type of data. If we try to represent
interactions between users, we can use
mathematical tools to try and understand
major trends, the centres and main axes.

lam also looking at problems of optimi-
sing functions, not necessarily convex,
with a sequential algorithm. Our contri-
butionis developing an approach which
allows us to put the convexity framework
and the deterministic measurement
framework to one side to get valid re-
sults for a wide number of situations.
| should also underline the exceptional
groundwork done by Jéréme Bolte on

— TSE-UTC
[

this topic. This type of work can be used
in sequential decision-making, machine
learning and also finance.

More specifically, we have worked with
Airbus to use these sequential deci-
sion-making algorithms to define an
optimal flight path, considering the un-
certainty of weather conditions or the
exact weight of the aircraft, and the-
refore working out the journey which
consumes the least fuel. We have suc-
cessfully tested these algorithms with
Airbus flight simulators.

We are also working onimmunology with
Oncopole de Toulouse to codify the remis-
sion of Chronic Lymphocytic Leukaemia,
a blood cancer. We are analysing and

A Facebook node, visualized

We always need new algorithms
to continue to process big data
which arrives each second and

which can signal very rapid

changes in all measured fields

processing data to offer a causal model
which considers the different variables.
Overtime we hope to be able toimprove
the understanding of thisillness and its
possible treatments.

Finally, | am currently working on de-
convolution of the mixing law through
super-resolution. The idea is to be able
tosortthrough the laws that code these
observations. This work links optimisa-
tion (particularly the notion of duality)
and statistics; it's an exciting and pro-
mising field.

What are the major trends in
mathematics at the moment?

Currently sequential methods are a
key concern of applied mathematics

(optimisation and statistics). They allow
decision making with uncertainty in real
time. These issues are increasingly im-
portant due to the constantincreasein
the amount of data collected, notably
to build algorithms which govern the
digital world, this is what is known as
machine learning.

Deep learning is also an ongoing issue,
it is a sub-section of machine learning
whichinvolvesimplementinga cascade
of extremely complex models which, if
it provides reliable predictions, is very
obscure and the final algorithm is often
not readable by a human. This is what
sets it apart from other machine lear-
ning methods, which we can understand
and visualise.

We always need new algorithms to
continue to process big data which ar-
rives each second and which can signal
very rapid changesin allmeasured fields.
These problems will be at the heart of
mathematics and machine learning is-
sues for the next ten years, and our
research groupis actively pursuing these
crucial topics. ]

The 24
membera

of the Mathematics
of decision making
and Statistics
research-group

at TSE

Beénedicte Alziary Chassat




4
Deciphering the world

N

JEAN-PIERRE FLORENS ON THE POWER OF MATHEMATICS

The pleasure of unders tanding

Jacques Laffont and Michel Moreaux and set up IDEI (later TSE) a few

j ean-Pierre Florens arrived in Toulouse in 1986 from Aix to join Jean-

years later. He talks to us about his research in mathematics and eco-
nometrics, changes to the field and the history of Toulouse economists.

What is your main work?

My research work in mathematics and
statistics mainly focuses on the theo-
ry of inverse problems, i.e. estimating
the causes of a phenomenon from its
consequences.

It's a real pleasure to share

and guide new generations of

researchers and | think that's

something we do very well here

This type of work is extremely useful for
satellite or medicalimaging and helps deal
with many statistical issues. The main ori-
ginal feature of my research was the use
of this theory in econometrics to allow
a better understanding of endogeneity,
processing, auction or contract models
and the introduction of big data.

Another theme of my work is studying
extreme values of probability distribution

applied to the problem of the efficien-
cy frontier. This is the optimal solution
foracompany or decision-making body.
For example, we could imagine a graph
for a factory which would represent the
maximum possible production for each
level of stock of materials, it's a very
useful tool.

Finally, more recently, | have looked at
the theory of networks and more ge-
nerally the introduction of geometric
concepts for functional estimation. This
covers the study of networks (e.g. so-
cial) and their geometry when they are
very extensive. These are problems
which we encounter when handling huge
amounts of data on networks between
individuals, helping us to understand be-
haviour whichis unique to the individual
and behaviour which is the product of
the society in which they develop. We
are starting to work on these topics
with my TSE colleagues and notably
Stéphane Villeneuve, Thomas Mariotti
and Jéréme Bolte.

Jean-Pierre Florens with his colleagues in October 1992 at the Econometrics
Imperfect Competition conference in Toulouse

16 ‘ tse-fr.eu

Jean-Pierre Florens
TSE-UTC

What interested you about these
problems?

Above all, it was my interest in these
mathematical objects which got me
interested in network issues. These
are complex structures and at the fo-
refront of current research in statistics,
like questions relating to Big Data or
Machine Learning.

On the other hand, the pleasure of un-
derstanding and precisely defining
phenomena and the resulting intellec-
tual satisfaction are reasons for my love
of mathematics. Mathematics allow
unmatched reasoning where the most
complex problems can be expressed and
solved with a few characters.

Other than this love of
mathematics, what have been
some career highlights?

Beingable to supervise over 50 doctoral
students, most of whom are now pro-
fessors at the best universities across
the globe. | work regularly with about
ten of them on various topics. It's areal

Exchanging with companies

has given rise to new research

issues. This advantage has
led to Toulouse's reputation
in economics research,

and it has allowed us to
deliver unprecedented
research results

pleasure to share and guide new gene-
rations of researchers and | think that
it is something we do very well here.

We've also built some strong research
partnerships. | am convinced that ex-
changing with companies, like | have
done with La Poste, Royal Mail, CNES,
Telefonica, EDF and others, has givenrise
to new researchissues. This advantage
has led to Toulouse's reputation in eco-
nomics research, andithas allowed usto
deliver unprecedented research results.
The contact with the real world leads to
questions about undetectedissues and
Jean Tirole's Nobel Prize reflected work
on research partnerships.

What was TSE like in 19867

Everything started in 1985 when Jean-
Jacques Laffont received approval for
two professor positions in Toulouse,
which he immediately offered to Jean-
Charles Rochet and |, and we joined
Toulouse in ‘86 and ‘87 respectively.
Jean-Jacques’ entrepreneurial outlook
and his vision allowed the institution
to transform into an international re-
search centre. On the one hand because
he had this dream and outlook, and also

because he knew to surround himself
with excellent professors and torely on
French institutions to work togetherin
an innovative manner.

I kind of miss the feeling of thateraand
the opportunities we had; everything
seemed possible and our small team

gave us flexibility which we have lost
by getting bigger. However, our cur-
rent size has given us a lot of flexibility
in many other fields, such as recruit-
ment and hosting prestigious visitors,
and we have developed extraordinary
scientific activities which are unrivalled
worldwide. |

tse-freu 17
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ANNE RUIZ-GAZEN ON STATISTICAL UNCERTAINTIES

Margins of error
and Big Data

and works with the TSE decision mathematics group, focusing on

A nne Ruiz-Gazen arrived at the University of Toulouse Capitole in 1993

margins of error. She talks to TSE Mag about a number of challenges
in the field, as TSE prepares to welcome the useR! conference in July 2019,
dedicated to the R statistical and data science software environment.

Anne Ruiz-Gazen works on statistical
methodologies, in particular on unders-
tanding and improving margins of error.
“My mathematical work can be applied to
numerous fields, such as socio-econo-
mic surveys, orinindustry, for detecting
anomalies.” she explains.

There is no doubt that Big Data

is the future, but one of the

often-forgotten challenges of
this revolution is the reliability

of the data published

Margins of error

For example, to assist major national
bodies such as INSEE (the French natio-
nal institute for statistics and economic
studies), INED (national institute for

demographic studies) or INSERM (na-
tional institute of health and medical
research) when they carry out national
surveys. Anne Ruiz-Gazen works onim-
provingand understanding the reliability
of these types of survey. “We recently
collaborated with INED on a major sur-
vey connected with tracking individuals
from birth to the age of twenty. We cal-
culated the reliability of their results on
the basis of their sampling methods”
Her research showed that the chosen
protocol was not optimal and had in-
creased the survey's margin of error.
“The survey uses the same child birth
dates for all the deliveries sampled,
which increases uncertainty, because
this choice potentially reduces variabi-
lity within the sample!’

She also warks on electoral polling, and
particularly on spatiality of the data. “For

lllustration of the major risks of a bad sample: not considering a part of the population either because

of bad selection or because of non-responding individuals.

18 ‘ tse-fr.eu

Anne Ruiz-Gazen
TSE-UTC

thelast French Departmental elections,
we work with Christine Thomas (TSE -
UTC), Thibault Laurent (TSE - UTC) and
An Huong Nguyen (doctoral student —
TSE — UTC) on prediction models that
take the specific nature of this type of
data, known as composition data, into
consideration; we also look at geographic
location, so as to anticipate the effects
of an economic or demographic change
on the results”

“Clean” data

With the aim of improving data, Anne
Ruiz-Gazen works with Dr Aurore
Archimbaud of TSE on ways to detect
anomalies using applications in indus-
try. "With the exponential increase in
the number of measurements taken
using electronic components, there are
problems of scale when searching for
anomalies. The results of this work have
since been used by several companies
to reduce manufacturing flaws.
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We are proud to
organise useR! at TSE

Most economists and statisticians agree
in saying that the arrival of Big Data -
the exponential growth in quantities of
data available for processing - repre-
sents a major development for society
in years to come. “There is no doubt
that Big Data is the future, but one of
the often-forgotten challenges of this
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revolution is the reliability of the data
published. Improving the accuracy of
estimates combining survey data with
huge volumes of data is a difficult topic
with plenty to consider”

useR! 2019

This annual conference dedicated to the
R free software was first held in 2004,
and since 2006 has alternated between
European and US cities. After Rennes
in 2009, Toulouse will be the second
French city to host the event, which
brings together over 1000 researchers
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and economic decisions makers to
consider the latest developments in
the software. "We are proud to orga-
nise useR! at TSE, in partnership with
Paul Sabatier University and the INRA
(French National Institute for Agricultural
Research); itis excellent news for all the
companies and scientists who use this
tool, a touchstone in the field” [ |

@ Find out more
on useR! 2019 on the

official website: www.user2019.fr
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ADRIEN BLANCHET ON INTERDISCIPLINARITY AT TSE

The universality ==

of mathematics

Cambridge University in 2008, is working on numerous projects

A drien Blanchet (TSE/IAST-UTC), who arrived in Toulouse from

associated with mathematical analysis. Fascinated by interac-
tions between mathematics and other scientific disciplines, he tells us
why interdisciplinarity is fundamental to his research.

What convinced you to join TSE?

Whenlarrivedin 2008, | chose Toulouse
above all to join an excellent research
group working on applied mathematics
and for the opportunity to explore inte-
ractions with Toulouse economists. | took
part in seminars, particularly on theo-
retical economics, and held discussions
with many colleagues, which enabled me
to use my own expertise to respond to
various economic questions and develop
new research avenues at the crossroads
between our disciplines. For instance, |
worked on Beckmann-type models for
urban economics that use mathemati-
cal theories of optimal transportation
to help understand how people choose
their spatial allocations.

Economists, and thisis especially true at
TSE, are advanced mathematicians, and
we have a natural shared understanding
of the problems we face, which makes it

very easy to collaborate. Mathematics
can of course be a great help in other
disciplines. | have, for instance, done a
lot of work with biologists on model-
ling the emergence of a population of
multicellular organisms from single-
celled organisms. For several years, |
have been conducting a general explo-
ration of emergent propertiesin various
applications.

How would you define emergent
properties?

An emergent property is a system pro-
perty that is not a property of any of
the system's components, but of the
system as a whole. This idea featured
in the work of the first economists like
Bernard Mandeville, David Hume, and
of course Adam Smith with his famous
"invisible hand" These systems are very
interesting to physicists and mathemati-
cians, since they become more and more

Comparison of empirical and theoretical results following the experiment
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Adrien Blanchet
TSE-IAST-UTC

organized without using a centralized
command system. Emergent properties
areaninexhaustible well of interactions
between scientific disciplines.

I have, forinstance, been working for se-
veral years with biologist Guy Theraulaz
(CRCA) and physicist Cléement Sire (LPT)
on emergence in collective intelligence.
More specifically, we're looking at the
questionofinformation transfer between
individuals within a population so that
the group as a whole can solve a pro-
blem that an individual could not solve
alone. We construct robust mathema-
tical models to deliver forecasts based
onanalyzing data from experiments we
have conducted ourselves at TSE.

What does interdisciplinarity
mean for your work?

Interdisciplinarity is fundamental to my
way of conducting research. It means
combining approaches that are not
usually used together, and above all,
learning and questioning. The Institute
for Advanced Study in Toulouseis anim-
portantassetinthis context. Discoveries
from research into social sciences and
biology always raise new questions and
excitingavenues for investigation. These
interactions are extremely precious to
me and provide a challenge that is in-
tellectually stimulating. [ |

EVE LECONTE ON CENSORED DURATION DATA

The power of statistics

bination of genes best predicts the survival of cancer patients?

H ow long does it take female graduates to secure a job? Which com-

What impact do socio-economic and geographical characteristics
have on regional elections? Finding answers to such diverse questions and
providing their students with the powerful tools of statistical analysis are
key challenges for Eve Leconte and other members of TSE’s expert group
on the mathematics of decision-making and statistics (MADS).

Eve'sresearchareais the set of statisti-
cal methods for data which correspond
to durations — such as lifetimes, or pe-
riods of unemployment or marriage — and
are often censored. Censored data are
among the complex data structures in
which only partialinformation on the va-
riables of interestis available. Censoring
occurs when the event of interest — such
as death, finding a job or divorce — does
not happen during the follow-up time
for some individuals.

Statistical analysis can provide

more accurate estimates
of cancer patients’ survival

duration which are extremely

useful to adapt treatments
to each patient

Within this field, Eve works on compe-
ting risks. These scenarios occur when
an individual is at risk of several types

of events, as is the case for cancer pa-
tients in the post-therapeutic phase.
She is also interested in variable selec-
tionin survival modelsin high dimension,
whichis particularly relevant to oncolo-
gy. Since the sequencing of the genome,
acolossalamount of geneticinformation
is now available to clinicians. Statistical
analysis can establish which combina-
tion of genes best predicts the survival
of cancer patients, providing more ac-
curate estimates of survival duration.
This information can be extremely use-
ful in adapting treatment to the needs
of the patient.

The goal of MADS is to animate and de-
velop research activities in mathematics
applied to economics. Topicsinclude ope-
rations research, the mathematics of
finance, statistics, econometrics, game
theory, optimization, calculus of varia-
tions and PDE, mathematical modelsin
economics, finance, and social sciences.
One example of the MADS group's ap-
plication of statistical methodology to

Distribution of the access time to the first job in Occitania after a CAP
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economicdatais Eve'sjoint project with
Sandrine Casanova. This researchaims
to model the cumulative distribution
function of a censored duration in the
context of survey sampling, in a finite
population orin domains which may be
small. The estimators they propose are
based on nonparametric quantile regres-
sion adapted to the censored case. This
work has, among other things, made it
possible to estimate the distribution of
access times to their first job for female
graduatesin the Occitaniaregion, depen-
ding on their education type and level.

In another project for the MADS team,
Christine Thomas-Agnan, Thibault
Laurentand Anne Ruiz-Gazen are wor-
king with PhD student Nguyen Huong An
on the modelling of data from French de-
partmental elections, takinginto account
some socio-economic and geographical
characteristics. This requires specific
statistical methodology and the resear-
chers aim to provide new regression
estimators in this context. More infor-
mation on this project on page 18. W
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STEPHANE VILLENEUVE ON ALGORITHMS

Industrial economics
engineering

works on the problem of arigorous formulation of the principal-agent

s téphane Villeneuve joined TSE in 2002 from the Université d’Evry and

model in dynamic models. He works to offer quantitative decision-
making tools and describes his work as a real toolbox for economists.

Stéphane Villeneuve was working in
mathematical finance when he met
Jean-Paul Décamps, Thomas Mariotti
and Jean-Charles Rochet, who convinced
him to join TSE: “they showed me that
there were great mathematical pro-
blems in industrial economics”, he
explains. “Industrial economics syste-
matically considers the friction inherent
in the real world, whilst mathematical
finance is based on a theoretical per-
fect market.”

The Toulouse economists notably study
friction due to information asymmetry
and moral hazards, or moral risks, for
example when aninsurer cannot verify
prevention put in place by the insured
party. ‘I study principal-agent type dyna-
mic problems ina quantitative manner.

NN

This quantitative approach links proba-
bility, control theory and optimisation
and looks to describe contracts explicitly
orinadigital manner”’ These questions
cover various fields: insurance, portfolio
managementand investment decisions.

Bonus-malus system
for managers

The researcher has worked with quan-
titative tools onissues including paying
managers and refinancing companies:
“with regards to manager payment,
our results confirm that a bonus-ma-
lus approachis best. Theideais to block
manager paymentinan escrow account
which developsinline with performance.
The manager receives payment only after
a long period of success has been ob-
served. Inversely, their area of action is
reduced after poor results to limit losses
linked to the manager's decisions." For
company refinancing, Stéphane and his
co-authors demonstrate that they each
have a cash reserve threshold when it
is in their interest to pay dividends to
shareholders. This cash reserve buffer
level helps avoid the use of the costly re-
financing market when new investment
opportunities arise. Stéphane has wor-
ked with EDF R&D to build investment
policy management tools “"EDF wanted
to understand how improved manage-
ment of their liquid asset reserve could
help them to finance their huge nuclear
investments”

phane Villeneuve
SE-UTC

Obscure algorithms

The dynamic and quantitative approach
to industrial economics by Stéphane
has a major advantage: it allows the
analytical characterisation of optimal
contracts through partial differential
equations which require digital ap-
proaches when the model becomes
complex. Stéphane wants digital me-
thods used in economics and finance to
become more transparent: “many au-
thors do not provide the code or even
adescription of the algorithm which al-
lows them to obtain their digital results,
therefore making their work unclear” The
researcher would like a greater number
of reviews to verify digital methods used
to preventapproximation or simulation
errors. He notes progress, however,
“some reviews have started to require
an accurate description of digital me-
thods and the provision of calculation
codes before publishing research ar-
ticles; it's a good start”’ [ |

Actors

3
/

N
\

g

¥

4 -,
0\

PHILIPPE WAHL, CHAIRMAN AND CEO, GROUPE LA POSTE

Reinventing the
postal sector
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YEARS

Philippe Wahl
La Poste €EO

E-commerce, Digital Economy and Delivery Services
coincided with the 25-year anniversary of La Poste’s
research partnership with TSE. As Groupe La Poste prepares
to take on new roles and responsibilities in the digital era,
Chairman and CEO Philippe Wahl discusses the role of econo-
mic analysis in helping both businesses and society to adapt.

24 tse-freu

T his spring, the 10th Postal Economics Conference on

of partnership

How has the postal sector changed
since the La Poste-TSE partnership
began?

Over the past 25 years, the postal sector
has been shaken by two major revo-
lutions. First, the complete opening of
the European postal market to compe-
tition, initiated at the same time as our
partnership with TSE in the early 1990s.

Economists’ analysis
of competitive practices and
the structure of data-
driven markets in the digital

economy is essential to adapt

competition rules to the new
ecosystem

Second, and probably the most impor-
tant, was the digital revolution that hit
postal operators with the demateria-
lization of correspondence between
individuals, professionals, the state and
its citizens. Between 2008 and 2017,
we went from 18 billion to 11 billion
addressed mail items. Our traditional
role is progressively disappearing. This
is an invitation to conduct an in-depth
analysis of our business model, and the
viability and utility of our services of ge-
neral economic interest (SGEI), focused
on the delivery of mail and print media,
as well as physical accessibility to pos-
tal and banking services.

Is La Poste prepared for
the digital era?

In the face of adversity, La Poste has
always been able to reinvent itself while
preserving its core identity: to be a local

actor, prioritizing the interest of its users,
guarantor of the SGEI that the state has
entrustedtoit. To this end, La Poste has
begunits most complex transformation
in more than five centuries, focusing on
diversification.

Since 2006, we have developed our fi-
nancial activities by creating a common
law bank, fully integrated into our bu-
siness. International parcel and express
activities have also been regularly ex-
panded. Today, we are developing local
services, ranging from recycling of office
waste to organization of the highway
code test, and personal services, es-
pecially for the elderly. We are also
developing digital services such as our
digital safe, Digiposte +, which makes it
possible to securely store personal do-
cuments (payslips, certificates, medical
data, etc.). We are reinventing the role
of the postman and our physical-pre-
sence network.

At the same time, we need to broaden
the scope of postal regulation to that of
the entire digital economy, to redefine
the SGEI. For this, economists’ analysis
of societal changes and new competi-
tive mechanisms is essential.

Which new fields have opened up
for economic analysis?

Two examples are close to my heart: the
definition and fair compensation of SGEI;
and the establishment of a fair compe-
titive playing field.

Economists have developed very sophis-
ticated methods for doing cost-benefit
analyses and valuing sometimesintan-
gible elements(suchas theimpact of the
postal presence on social connections

TSE and La Poste teams met in May for the anniversary conference

or the externalities it generates for re-
lated commercial activities). Once the
SGEI have been properly defined to
meet the needs of users, the opera-
tors responsible for these SGEI must
be compensated for the additional
costs. At the beginning of the 2000s,
economists defined the most relevant
method of calculating these net costs,
corresponding to the differencein pro-
fits made with and without the public
service role. This calculation involves
a scenario that is expected to remain
theoretical, in which the operator is
relieved of its obligations. Mobilizing
economic analysis to build these coun-
terfactual scenarios can only make
them more credible and robust, and
less susceptible to challenge before
the competition authorities and the
European Commission.

Critics might, as in the past, denounce
La Poste's diversification strategy, ac-
cusing it of relying on its SGEI and its
dominant position in the mail market
to expand into new business sectors.
But canwe compareacompanyinado-
minant position in a declining market
that attracts no rational investor and

a company in a dominant positionin a
growing market? \What power does one
derive from being not the only com-
pany in a market, but the last? What
power do we derive from a dominant
position in an intermediate market,
providing an input (I am thinking here
of parcel delivery) to economic players
with quasi-monopsony power?

What other issues will be the
focus of future partnership
research?

Economists' analysis of competitive prac-
tices and the structure of data-driven
markets in the digital economy, cha-
racterized by the presence of network
externalities that inevitably lead to the
creation of dominant positions, is es-
sential to adapt competitionrules to the
new ecosystem. Issues relating to the
dominance of certain players, competi-
tive distortions based on tax optimization
strategies, the exploitation of collabora-
tive work, personal data, etc., must be
at the heart of the debate. These pro-
jects, and many others, will mobilize the
teams of economists in Toulouse and at
La Poste in the years ahead. ]
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CATHERINE CAZALS ON POSTAL ECONOMICS

A partnership
that delivers

hen the partnership between La Poste and TSE started, the
debate about opening up the postal sector to competition was
in full swing. As one of the TSE researchers invited to analyze

the optimal structure of the postal market, Catherine Cazals says that La
Poste’s data was instrumental in the production of pioneering research.

To begin with, it was essential to acquire
athorough understanding of the econo-
mic characteristics of the postal sector.
Among these characteristics, the cost
function of the postal service initiated a
quarter century of applied econometric
work under the leadership of Jean-Pierre
Florens at TSE. One of the main objec-
tives was to better understand the cost
drivers and to quantify potential econo-
mies of scale.

These 25 years of econometric
analysis have only been made

possible by La Poste’s continued

efforts to provide us with
databases of great richness

La Poste gave us access to an incre-
dibly rich database: "Statistics 742" This
contained information broken down to
the level of the delivery rounds of pos-
talworkersin more than 10,000 delivery
offices. The first articles using this data
demonstrate the existence of relatively

26 tse-freu

large increasing returns to scale in the
delivery activity.

“Statistics 742" was then made available
as a panel, allowing us to refine our es-
timates and evaluate the “size" effect of
delivereditems on cost. Econometric work
toidentify the cost drivers has continued
using another, more aggregated data-
set of about 4,700 delivery offices and
their “satellite” offices.

We also focused on an analysis of effi-
ciency, identifying the offices delivering a
given volume of mail at the lowest cost,
then measuring an efficiency score with
respect to this frontier. This led to the
implementation of an original method for
analyzing the cost of delivery. We also
investigated the role of environmental
features such as the size or density of
a delivery office's local area.

The network of contact points was also
the subject of pioneering cost analysis.
We estimated the production cost elas-
ticities for activities carried out over the
post office counter, showing that returns

to scale are relatively high in smaller
offices, but constant for larger offices.
This analysis is currently being updated
with a new dataset for a network that
has changed a great deal, notably with
the transformation of post offices into
an Agence Postale Communale (APC) or
Relais Poste Commercant (RPC).

This workis only asample of all the eco-
nometric work done during these 25
years. Another theme that has given
rise to many studies is that of demand,
which has been treated using individual
or aggregated data. Of course, these
25 years of econometric analysis have
only been made possible by La Poste’s
continued efforts to provide us with da-
tabases of great richness ]

E-COMMERCE, DIGITAL ECONOMY AND DELIVERY SERVICES

Should

be regulated?

latforms

on the ability of algorithms to learn collusive strategies preceded a round-table discussion on digital regu-

A mong the highlights of the 10th Postal Economics Conference, a talk by Emilio Calvano (University of Bologna)

lation. Here, we present excerpts from a debate that featured key decision-makers and TSE’s Jean Tirole.

Werner Stengg

Head of E-Commerce and Online
Platforms, European Commission

Platforms are fantastic and scary. Despite
anavalanche of initiatives in Brussels to
tackle platform phenomena, we don'thave
an anti-platform reflex. Platforms have
contributed to welfare immensely. But
the dependency of businesses on digital
platforms is growing, along with anim-
balance in power and size. Transparency
is part of the solution.

We want to increase predictability.
Platforms must have clear terms and
conditions, and give basic informa-
tion about how their ranking functions.
We're notasking themto reveal theiral-
gorithms or share their data, but to be
crystal clear about what data they share
and on what basis. If they give prefe-
rence to their own services, that has to
be spelled out. There must also be bet-
termechanisms for resolving complaints.
Delisting can be deadly to businesses, so
the rules of the game need to be clear.

- Philippe Wahl

- Chairman and CEO, Groupe La Poste

Amazon is our number one client, and
* it's becoming our number one compe-
- titor. It has very positive impacts: the
- convenience for clients, the quality of .
- service which is stimulating us to im-
. prove, and a fantastic ability toinnovate.
. Atthe same time, Amazon s paying very
low tax and it's hurting fair competition.

- There s an obvious need for regulation
- because of the market power of these
- platforms. Thanks to Jean Tirole and
- TSE, we are working on that key ques-
- tion: what is the best regulation for the
- common good? Digital platforms give
- us a lot of convenience. But what is
- the price of these services, in terms of
- freedom and sharing intimacy? Is there
- voluntary servitudein the digital world?

Jean Tirole

. Chairman, TSE

With more and more technological mo-
+ nopolies, much of what we knew about
- regulation is obsolete. It's very hard to

keep up. Contestability is very important,

- notto createartificial competition, butto
- ensure that efficient entrants won't be
- blocked by the incumbent. So we must
. pay attention to tie-ins, bundling, prefe-
- rence for own services, multi-homing...
- Economists have looked alot at best price
. guarantees, or most favored nation sta-
- tus. Unless weintervene, platforms will
- keep using their access to customers to
- hold other merchants to ransom.

- It's overwhelming to think about pri-
- vacy. | have no clue what my behavior
- entails,and no time toread: those terms
- and conditions are pretty awful. | don't
. want to kill innovation and platforms’
. services should not be a free lunch, but
. weneed help from the regulator. There's
. somuch to do for the next 50 years. It's
. anew world and we're not ready for it.
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GUIDING STUDENTS THROUGH THE DIGITAL AGE MAZE

EMO: the TSE Master’s
Course on the
Economics of Markets
and Organizations

ket organization and the supply and demand of different economic

I n the past 15 years the digital economy has significantly affected mar-

players. The historical flagship TSE “EMO” course has integrated these
changes into its program, and our future economists benefit from the TSE
faculty experts’ latest insights into today’s industrial and digital economy.

Inthe past 15 years the digital economy
has significantly affected market orga-
nization and the supply and demand
of different economic players. The his-
torical flagship TSE "EMO" course has
integrated these changes into its pro-
gram, and our future economists benefit
from the TSE faculty experts' latest in-
sights into today's industrial and digital
economy.

Most of today’s digital giant
companies including the GAFA

[Google, Apple, Facebook, Amazon]

are platforms

Understanding how markets work, the
strategic decisions made by companies,
the structure of demand, costs, and the
link between market structure and com-
pany behavior are essential concepts
taught in the EMO master's degree.

At the end of the course, students are
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abletomodelinteractions between com-
panies within a market, identify the key
factors of their operations, carry out a
guantitative analysis to assess effec-
tiveness, ascertain competition and
regulation policy tools as well as assess
theimpact of such tools, ifimplemented.

For several years, the rapid develop-
ment of digital tools and standards has
continued to impact the operation of
all economic sectors, either by affec-
ting consumer behavior or competition
between companies, as they seize new
opportunities or as innovative compa-
nies enter their market. In this context,
it is vital for future TSE economists to
consider the consequences of this digi-
tal revolution.

As emphasized by Doh-Shin Jeon, TSE
professor specialized in digital compe-
tition and market strategies, "most of
today's digital giant companies inclu-
ding the GAFA [Google, Apple, Facebook,
Amazon] are platforms” Given theimpar-
tance of digitalization, the EMO program
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directors have chosen to dedicatean en-
tire course to the digital economy from
next term. The theoretical aspects of
this course will be supervised by Yassine
Lefouili, while Daniel Ershov will focus
on the empirical perspective.

Inadditionto many other topics essential
to digital economics (such as mergers,
collusion, exclusion or tied selling), plat-
forms are studied with classic industrial
organization theory in mind, as well
as the concept of two-sided markets.
Developed by TSE researchers around

15 years ago, the two-sided market
model has struck a chord with both the
scientific community and companies,
and is regularly referred to by mana-
gement researchers and economists.
This conceptual framework is taught
from scratch so that students can ana-
lyze industrial economy questions from
this angle, where relevant.

To better understand how competitionin
platform markets works, the EMO course
looks for example at the compatibility of
certain systems or technologies. What
competition and regulatory tools need
to be implemented to deal with digital
players (e.g. Apple, Microsoft...) wanting
to keep their advantage by not making
their system compatible with their rivals?

The media tends to
exaggerate certain aspects
of e-commerce and the
internet while ignoring
other key features

As Daniel Ershov tells us, "“the media
tends to exaggerate certain aspects of
e-commerce and theinternet whileigno-
ring other key features, which is why it
is important to analyze these matters
using economic models.” Students will
be able to understand the inner wor-
kings of the digital revolution, in terms
of what itis changing but also what re-
mains unchanged. [ ]

@ More information:

tse-fr.eu/EMO

TSE POLLS

Are you worried about
companies using
your personal information?

RECENT POLL RESULTS FROM TSE DEBATE:

52% 88% = 80%

think blockchain will be would regulate more
the future of finance

believe tomorrow's

Europe will be federal strictly the food industry

debate.tse-fr.eu
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“AXA FRANCE,
23 AVENUE DE MATIGNON, 75008 PARIS
8H30 - 13H30

Register on tse-fr.eu/forum
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