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Research Promotion and Dissemination

� Financial Research Award co-sponsored with the Europlace
Institute of Finance (EIF). 

� ILB Research Review presents research from ILB Chairs. 
Researchers present their findings in a form accessible to the 
general public, thus enabling all those interested in finance to
keep up with associated issues. 

� The Financial Research portal, co-sponsored by the AGEFI.
The portal presents and communicates research studies via 
interviews with researchers, summaries, and explanations.
http://www.agefi.fr/dossiers/recherchefinance.aspx 

� Press partnerships. ILB regularly provides articles for journals
including Revue Banque, Revue Risques, and Bank Market 
Investors (BMI). 

� Online community of financial researchers. 

Expert Research Teams 

� Partnerships with European, American, and Asian uni-
versities and research institutions. This puts the ILB at 
the center of international research on banking, finance, and
insurance.  

� Support and contribution to research programs directly
linked to the financial industry. Since 2008, 22 research
Chairs and initiatives have been created through the Europlace
Institute of Finance (EIF) and the Fondation du Risque (FdR). 

� Multi-disciplinary research projects. ILB contributes exper-
tise in public/private sector partnerships to benefit research
Chairs and initiatives by facilitating research project manage-
ment.

European Meeting and Discussion Center  

� The International Forum on Financial Risk: Every year, 
this event provides an opportunity to present noteworthy 
international research and to explore the concerns of financial
actors through debates and round table discussions.   

� Themed Semesters: Series of conferences, seminars, and
classes to enable academics and professionals to explore a
common concern.   

� Themed Workshops: Focused workshops where research
Chairs are confronted with an issue from the field. 

� The European Financial Research Job Fair: An annual
event enabling French and international doctoral and post-
doctoral financial researchers to meet representatives from
French and European universities and financial professionnals. 

Promoting French research 
in the fields of banking,
finance, and insurance
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editorial
Within the two years since its founding, the Institut 
Louis Bachelier (ILB) has reached the original goals set 
by its founders, the Fondation du Risque (FdR) and the
Europlace Institute of Finance (EIF). Indeed, ILB is a place
for the financial research and education communities to
bring together knowledge, skills, and means. ILB has
strengthened both institutions by enabling their teams 
to meet at the Palais Brongniart, and it has obtained the
support of the French treasury department and the Caisse
des Dépôts. ILB has consequently been able to organize
numerous colloquiums, seminars, and conferences for 
financial researchers and professionals, where research
initiatives and chairs from both foundations have provided
material and highlights.
The creation of The ILB Research Review marks a new
phase in our development. We can now share news 
about the work done in our foundations with a broader
public interested in hearing about banking, finance, and
insurance issues in a straightforward way. The articles 
in this first issue will enable you to 
discover the diversity of the topics
studied through FdR research
chairs, though all are share a
focus on risk measurement
and management. Subjects
include: insurance for risk 
related to natural disasters,
health-related risk, the business
view of the risk market, and 
financial product risk measurement.
Future issues of the journal will explore
additional topics, all of which will be rooted in the work
done by our chairs and research teams. We are planning
to publish four issues of The ILB Research Review per
year and we expect this new journal to effectively promote
financial research.
We wish you all an enriching reading experience.  

André Lévy-Lang
President of the ILB and the Fondation du Risque (FdR)
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Large risk in insurance

BIOGRAPHY

Arthur Charpentier 

Arthur Charpentier is a lecturer at

the University of Rennes I school 

of economics and is currently

teaching at the University of 

Montreal. He is also a member 

of the French Actuary Institute.

Charpentier was formerly a tenured

professor at the ENSAE and taught

at the Ecole Polytechnique.

He holds a PhD in mathematics 

(KU Leuven) and is a graduate 

of the ENSAE. 

See his blog at:  

http://freakonometrics.blog.free.fr/

According to economic literature,
people’s decisions to buy (or not
buy) insurance depends on their
aversion to risk. The more adverse 
a person is to risk, the higher the 
insurance premium he or she is willing
to pay. Rothschild and Stiglitz’s came
up with a basic model showing that
people’s inclination to take out insu-
rance (expected utility) diminishes as
insurance premium rates increase.    

However, this conclusion is not quite
right when you take into account the
fact that insurance is a promise to
pay for damages if a disaster occurs.
In other words, people thinking 
rationally should consider the risk of
their insurance company’s going
bankrupt. If premiums are too low,
the insurance company will not 
collect enough money to pay claims
and might become insolvent (and
clients having paid low premiums are
unlikely to receive indemnities if they
need to file a claim). 

People should therefore consider
other clients’ behavior when they
make personal insurance decisions.
Traditionally, the more people insured,
the lower the risk of the insurance
company bankruptcy. This is indeed
the case when there is a low corre-
lation between risks. However, when
a natural disaster occurs, the inde-
pendence of risks from one another
disappears. If your neighbors are
victims of a natural disaster, there 
is a good chance that you will be
too. This type of strong correlation
between risks makes people reluctant
to take out insurance.

One response to this situation would
be to assume the state would get 
involved to guarantee insurance
company solvency. So if an insurance
company does not have enough
money to pay claims, the state
would intervene, finance what’s 
missing, and make up for it with the 
following year’s taxes (taxes paid but

Insuring Natural Disasters
WHEN SHOULD THE STATE GET 
INVOLVED?
By Arthur Charpentier, University of Rennes 1 
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MEMO

� Natural disasters upset the fundamental principle of mutualization 
that enables insurance to function. 

� If people consider the fact that their insurance company might go
bankrupt, they are likely to be reluctant to purchase insurance. 

What do insurance purchasing decisions mean when people are aware
that the insurance company might go bankrupt and/or they might have
to pay more taxes? Arthur Charpentier has studied the behavior of 
insured people, and he highlights the importance of the relationship 
between risks. He also focuses on the role the state should play, 
especially if it becomes an insurer of last resort.

Chair’s partners
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Research Method 

all those insured, including those
unaffected by the natural disaster). 

Charpentier and his co-researchers
subsequently studied the case where
two regions buy insurance but pay
different premiums. People in the
first region intuitively want people in
the other region to buy insurance
too, especially if the correlation 
between the two regions is weak.
The reasoning is, “If our region is hit
by disaster but theirs is not, the risk
of insurance company bankruptcy is
lower than if we were the only ones
insured.”

Two-region insurance presents a
Nash equilibrium when the correla-
tion between regions is not too weak
and premiums are the same in the
two regions (assuming that the like-
lihood of natural disaster is the same
in both regions and that people have
the same level of aversion to risk).
On the other hand, if the correlation
is too strong, the Nash equilibrium
might occur when neither region
takes out insurance, or just one
does so. 

The research also shows a traditional
result of non-cooperative game
theory, where the Nash equilibrium 
is only rarely the optimal solution (in
the sense of Pareto). In other words,
it may be the state’s interest (to
maximize overall utility) to require
people to have insurance. By forcing
a region to buy insurance, it signifi-
cantly decreases the probability of
insurance company ruin.

Private Companies and Ex-Post
Facto State Financing

Suppose that 5 parties take out 
insurance policies with a company
possessing 100 units of surplus 
capital. The insurance company’s
balance sheet shows that it disposes
of 100 + 50 in current assets (surplus
capital and premiums) and that it
should pay out 200. It pays 75 to
each policy holder and thus goes
bankrupt. Insured parties that did
not experience any damage lose 10
(the premium) while those who did,
lose 35 (10 of the premium and 25
of unpaid claims).

One solution is for the state to inter-
vene by lending the insurance com-
pany the 50 units its lacks and
subsequently making up for it through
taxes. 

In this case, claims are paid in full,
but all policy holders have to pay 10
the following year.  

When a natural
disaster occurs, the 
independence of risks
from one another 
disappears.

“

”

For Further Information

� Denuit, M. and Charpentier, A (2004-
2005), Mathématiques de l’assurance
non-vie, tomes 1 et 2. Economica

� Charpentier, A (2007). Insurability of 
climate Risks. The Geneva Papers on 
Risk and Insurance Issues and Practice,
33,91-107

Charpentier and his colleagues developed
a first model where insured parties (sup-
posedly homogeneous) in a region maximize
expected utility, taking into account that 
if too many of them file claims, the 
insurance company might not be solvent
and may only provide partial payment. 
The probability of sustaining damage is
represented in a mixed model representing
the real occurrence (or not) of a natural
disaster. The correlation generated by the
mixture makes it possibility to introduce
probability of bankruptcy. 

In a second phase, the researchers consi-
dered a scenario involving two different
regions. Increasing the size of the popu-
lation makes it possible to reduce chances
of ruin, provided the correlation between
the two regions is not too high. In this
case, in each region, people’s decisions to
buy or not buy insurance is a traditional,
non-cooperative game. The Nash equilibrium
may therefore be sub-optimal (in the sense
of Pareto), and it may be in the state’s 
interest to make insurance mandatory.  

Insuree  
1

Insuree   
2

Insuree   
3

Insuree   
4

Insuree  
5

Premium 10 10 10 10 10

Claim -100 -100 0 0 0

Indemnity 75 75 0 0 0

Net result
for policy
holders 

-35 -35 -10 -10 -10

Insuree  
1

Insuree  
2

Insuree   
3

Insuree   
4

Insuree   
5

Premium 10 10 10 10 10

Claim -100 -100 0 0 0

Indemnity 100 100 0 0 0

Taxes -10 -10 -10 -10 -10

Net result
for policy
holders

-20 -20 -20 -20 -20

The black curve represents the Rothschild and Stiglitz model, showing that
the higher the premium, the lower the insured party’s expected utility of the
policy. The horizontal line represents an uninsured party’s expected utility.
The blue curve shows the expected utility of a party that buys insurance
from a private insurance company that presents a risk of bankruptcy. In this
case, premiums that are too low are not necessarily an advantage. The red
curve corresponds to an insurance company benefiting from state guarantees.
In case of bankruptcy, the state provides subsidies and subsequently reim-
burses itself through taxes. 
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Health, risk, insurance

BIOGRAPHY

Florence Jusot 

Florence Jusot is a lecturer at the

University of Paris-Dauphine, a 

researcher at the Laboratory for 

the Economics and Management 

of Health Organizations (LEGOS),

and an associate researcher at 

the Institute for Research and 

Documentation on Health Economics

(IRDES). Her research focuses 

on social inequality in health, 

determinants and measurement 

of health and medication use, 

and the consequences of health 

on employment. Jusot is a graduate

of ENS Cachan and holds a PhD

from the Ecole des Hautes Etudes

en Sciences Sociales.

Created in 1948, the World Health
Organization affirms that health is a
universal right. However, until recently,
public health policies have primarily
focused on broad goals, “like increa-
sing average life expectancy or redu-
cing mortality rates in a specific
country,” explains Florence Jusot.
“As a result, the global level of health
has significantly increased…but not
to the same degree for everyone.” In
response, since the 2000s, traditio-

nally advanced countries like Great
Britain3, the Netherlands, and the
northern European countries have
been focusing on health disparities
within their population. This concern
is reflected in Jusot’s study (conduc-
ted with Alain Trannoy and Sandy
Tubeuf) on social factors influencing
health inequality in France. 

Health Inequality in France
TO WHAT DEGREE ARE PEOPLE 
RESPONSIBLE FOR THEIR HEALTH 
PROBLEMS?

Based on an interview with Florence Jusot and her article, “Effort of 
Circumstances: Does the Correlation Matter for Inequality of Opportunity
in Health?” (Cahiers de la Chaire Santé n° 8, October 2010), co-authored
with Sandy Tubeuf(1) and Alain Trannoy(2).
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MEMO

� Risky behavior (i.e. smoking, poor eating habits) explains very little 
of health inequality in France. On the other hand, childhood social 
environment has a decisive impact on future health.

� Given the results of the study, Jusot advocates increasing efforts to
develop policies that reduce social inequality as well as policies that
foster equal opportunity for health care. 

Developing a fairer health system requires fully understanding the
sources of inequality in this area. Does health inequality related to high
risk behavior (i.e. smoking, poor eating habits, etc.) or social circums-
tances? Contrary to popular belief, Florence Jusot shows that parents’
education levels and childhood lifestyle have a far greater impact on
adult health inequality than individual bad habits.

(1)  Academic Unit of Health Economics, University of Leeds, Leeds, United Kingdom
(2)  EHESS (Ecole des Hautes Etudes en Sciences Sociales) and GREQAM-IDEP (Institute for Public Economics),

Marseille France
(3)  See the 2009 report commissioned by Gordon Brown, “Closing the Gap in a Generation” by Sir Michael

Gideon Marmot, professor of epidemiology and public health at University College, London.
(4)  See research by Ronald Dworkin, Richard Arneson, Gerald Cohen, and John Roemer.

Chair’s partners
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Research Method

App l i ca t i ons
for Public Policy Makers 

� Because a large portion of health differences
depends on social environments that indivi-
duals are not responsible for, Jusot stresses
that reducing health inequality requires 
developing strong social policies that go
beyond merely improving the health care 
system.

� This research also shows that people’s 
childhood environment has very long term 
effects on their health, so initiatives taken
when people are young will have the strongest
impact. For example, taking steps to further
equal opportunity in school is an excellent
means to improve (future) adult health.

� Finally, Jusot highlights the need to establish
specific policies that take into account the 
heterogeneousness of personal histories.

Two Decisive Health Factors
According to the principle of personal
responsibility4 , we must differentiate
between states of health related 
to risky behavior (i.e., smoking, bad
eating habits, etc.) and states 
of health related to “inescapable” 
circumstances (i.e. the social envi-
ronment in which a person has been
raised, parents’ health-related beha-
vior, etc.). In the first case, health is
considered “legitimate”, because it is
related to individual choices, whereas
in the second, it is “illegitimate”, 
because it does not depend on per-
sonal will. “This distinction is extremely
important,” says Jusot. “Under-stan-
ding how much each factor contri-
butes to an overall state of health
may influence public health policies.”
For instance, socialized public health
spending would acquire greater 
legitimacy if it were shown that indi-
vidual behavior had little to do with
health. 

The Relationship between 
Chosen Behavior and Social 
Environment

Analysis of factors determining health
must also take into account the fact
that risky behavior by individuals
may also be related to the circums-
tances in which they were raised.
“Numerous studies have already
shown that children of smokers are
more likely to become smokers
themselves as adults,” Junot com-
ments. To account for eventual links
between environment and risky 
behavior, Jusot and her associates
developed a model composed of
three scenarios involving varying 
degrees of connection between
these factors.

� Scenario 1 is based on the principle
that “risky behavior is a veritable
choice for which individual should
be held entirely responsible.”

� Scenario 2 goes even further and
considers that you should not try
to compensate for the effects of
parents’ risky behavior in order 
to develop children’s sense of
responsibility and incite them to
not pass on harmful behavior.

� Scenario 3 takes the opposite
stand and proposes, “Individuals
cannot be held responsible for
their parents’ risky behavior or 
for their own behavior if it was
learned from their parents.”  

Explaining Different States of
Health

The study subsequently focuses on
two types of variables: “effort” varia-
bles (evaluated using three indicators:
smoking, obesity, and daily vegeta-
ble consumption) and “circumstance”
variables (the way people were rai-
sed, childhood social status, periods
of social uncertainty, parents’ risky
behavior, etc.). Results show that 
no matter what the scenario, effort 
variables never account for more
than 10% of health differences in the
population studied. On the other hand,
circumstance variables influenced
the health differences observed at
the rate of 44% to 47%. The rest of
differences were related to demo-
graphic factors like age and gender.
The fact that these figures show the
social environment as a decisive 
factor in health inequality is particu-
larly surprising. Furthermore, the 
researchers stress that people’s
health as adults is largely dependent
on childhood. This explains why
health inequality is so significant in
countries like France, where health
policies are relatively egalitarian. 

Parents’ 
education levels and 
childhood lifestyle have 
a far greater impact 
on adult health 
inequality.

“

”

For Further Information 

� A. Leclerc, M. Kaminski, T. Lang, “Unequal
health – from observation to action”, La
Découverte, 2008. 

� M. Devaux, F. Jusot, A. Trannoy, S. Tubeuf ,
“Senior health according to social origin and
parents’ lifespan”, Economie et Statistique,
2008, no. 411, pp. 25-46.  

� F. Jusot, S. Tubeuf, A. Trannoy, (2009), “Like
father, like son: the influence of society and
family on descendents’ health in Europe”,
Retraite et Société, 2009, vol. 58, no.2, pp.
63-85.

� F. Jusot “Fighting social health inequality in
Europe” in “Reducing social health inequa-
lity” edited by L. Potvin, M.-J. Moquet, and
C. Jones, Saint-Denis: INPES, collection
Santé en Action, forthcoming.

The study is based on data from the 2006
IRDES Health and Social Protection survey.
Health is measured by a “perceived
health” indicator determined by answers
to the question “What is your general 
state of health?” There are five possible
answers, ranging from “very good” to “very
bad”. Jusot then measured the correlation
between this perceived state of health and
two types of variables: “effort” variables
related to personal choices like smoking,
and “circumstantial” variables that have
to do with the social environment in which
a person was raised.



Demographic and economic 
transition
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André Masson 

Economist André Masson is 

research director at the EHESS

school of social sciences and 

research director at the CNRS.

He focuses on people’s 

inter-temporal choices and their 

preferences for the present. He has

studied savers, for they are “strange

beasts” that defy predictions made

using standard economic and 

behavioral life cycle models. 

Masson is a graduate of the 

Ecole Polytechnique.

Andre Masson is an atypical econo-
mist who denounces concepts of 
“limited rationality” and “pure aversion
to risk” on the grounds that they 
are generally unsuitable for talking
about small investors or “savers”.
Economists usually incorporate these
concepts into standard models like
“maximum expected utility”, but
Masson says that while this may be
relevant for large scale forecasts, 
it does not work when it comes to
understanding individual, “real life”
cases. Indeed, people are not calcu-
lators, and they cannot “step out of
their existence”. When savers make
long term decisions, they cannot
disregard their real situation (lifetime
events and plans), and these things
inevitably influence their current and
future needs.

Limits of Standard Economic 
Models

Masson shows that no model consi-
dering objective variables (i.e., age,
education, aversion to risk) provides
a satisfactory explanation of reality.
“For example, according to these
models, older people-who are repu-
tedly adverse to risk-should hold
less stock. In addition, household
portfolios should be much more 
diversified, and you should see 
homogeneous patterns among the
different countries of the OECD.”
However, none of these things have
been confirmed empirically. In France,
barely a quarter of the population
holds stock (directly or indirectly), and
half is held by retirees. Behavioralists
have been no more capable of 

Savers are not Calculators!
DEVELOPING A BETTER UNDERSTANDING
OF FINANCIAL INVESTMENTS

Based on an interview with André Masson and his articles, “La vie pour
l’épargnant ne se réduit pas à un exercice de calcul” (For savers, life is
not a math exercise), Revue Française d’Economie, vol. XXV, no. 1 (July
2010) and no. 2 (October 2010).
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Contrary to what economists often suggest, people cannot disregard
the events and plans in their lives to make rational economic calculations.
In fact, “subjective rationality” is what drives the existential approach
that André Masson has developed to explain flaws in economic forecasts
about savers’ financial investment choices.

Chair’s partners

MEMO

� People’s lifecycles have a decisive impact on their saving choices.

� In particular, people’s view of their death (which they tend to ignore) helps
to explain a general dislike for life annuity. People’s current situation and
plans often cause them to opt for low risk placements.

� The differences in people’s investment choices from one country to
another can also be explained by the importance that each culture 
attributes to various lifetime decisions, like real estate acquisition and 
family matters.
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Research Method

App l i ca t i ons
for Savings Professionals

� “How much are you willing to lose?” That is
a question that is far more likely to reveal
what savers really expect than those that
bankers and insurers traditionally put in client
questionnaires. Instead of trying to assess
pure aversion to risk and create a client 
investment profile, this question would 
directly solicit an answer reflecting the
saver’s situation.

� Still, Masson admits that in terms of method,
an existential approach would be tough
apply. His study shows that savers behave
according to their subjective rationality, but
he stresses the importance of nonetheless
calling upon professionals to deal with long
term saving schemes, such as retirement
plans. Such “intermediated management” 
of long term saving would make it possible
to maximize return, because only external
players can make truly objective decisions.
Provided that managers are sufficiently 
flexible to adapt to savers’ specific plans and
needs. 

explaining this reality than business
professionals, and they conclude that
French savers are simply “myopic”
and “fearful”. This explanation is all
the more skewed when you see that
there are considerable differences
between countries with similar stan-
dards of living (60% of Swedes, 35%
of Brits, and nearly 50% of Americans
possess stock). Masson proposes 
a more pragmatic explanation by
pushing analysis beyond objective
data.

Situations Influence Savings
Choices 

Masson stresses, “Everyone’s life is
punctuated by events and plans of
various significance. These things 
affect people in very different ways,
hence the difficulty of generalizing
about phases of existence and fitting
them into a model.” It is consequently
not surprising that a young middle
class couple planning to buy real 
estate avoids investing their savings
in stock, even if their profile makes
economists predict that they would.
Because the couple is focusing first
and foremost on a future real estate
purchase, what matters to them
when it comes to saving is not the
best risk-return combination, but 
rather potential loss. The couple
does not want to lose some or all 
of their savings in a potentially risky
investment. This feeling of anticipated
regret (or “existential risk”) is legitimate,
but it is not taken into account by
traditional economic approaches.
Masson thus explains differences 
in stock possession rates among
developed countries by contextual
or cultural differences that affect
people’s lifetime plans. For example,
family values may have an impact on
the inheritance a person is planning
to leave behind; and the desire to
own real estate (which is very strong
in among the French) may reduce
the likelihood of investing in the
stock market.  

Savers’ View of Their Own Death

Savers’ do not envision their own
deaths with the same objectiveness
as the actuaries charged with esti-
mating their life expectancy. Accor-
ding to Masson, savers tend to focus
on the present and do not consider
their death in terms of “probability of
survival”, as insurers or economists
would do. People’s preference for the
present is more or less pronounced,
and it constitutes their “decision-ma-
king horizon”. This partially explains
the self-destructive behavior of drug
addicts.
Generally speaking, Masson stresses
the importance of the perspective 
of death in decision-making. “This
inevitable event is also uncertain, 
because people do not know when
it will occur. It spices our lives while
also generating an irresistible state
of anxiety, a sort of distaste that 
diminishes when survival expectancy
is good.” According to Masson, this
explains the temptation of denial and
people’s tendency to overestimate
their lifespan. As a result, they consume
too little in the present, save a lot,
take little risk, and leave a large share
of their patrimony as inheritance. 

Everyone’s life is
punctuated by events
and plans of various 
significance. 

“
”

For further information 

Livres récents

� Des liens et des transferts entre générations, Editions de l’EHESS, Collection En temps & lieux,
Paris (novembre 2009)

� Inégalités patrimoniales et choix individuels. Des goûts et des richesses…, (avec Luc Arrondel), 
Economica, Paris (juillet 2007)

Sélections d’articles récents en français

� “Le patrimoine des Français : état des lieux, historique et perspectives”, (avec Luc Arrondel et 
Daniel Verger), Economie et Statistique, n°417-418, (2009), p.3-25

� “Rapprocher les générations”, Constructif, 22, (2009), p. 74-76

� “L’efficacité économique peut-elle justifier l’augmentation des droits de succession ?”, avec (Luc 
Arrondel), in L’intergénérationnel : regards pluridisciplinaires, A.Quiénart et R. Hurtubise (eds.),
Presses de l’Ecole des Hautes Etudes en Santé Publique (2009), p.69-87

Andre Masson initially demonstrates the
ineffectiveness of standard economic 
and behavioral models when it comes to
explaining savers’ behavior. He looks at
both theoretical models and empirical 
studies, showing that none of them, no
matter how elaborate, is able to provide a
satisfactory explanation of what happens
in real circumstances. Masson then presents
an existential approach which draws on
philosophical concepts to compensate for
imperfections in mathematical models by
introducing the notion of subjectivity into
classic principles of economics.



Market risks and value creation
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Stéphane Villeneuve  

Stephane Villeneuve is a professor

of mathematics at the University of

Toulouse I and head of the master’s

degree program in actuarial finance.

He is a member of the research 

faculty at the Institute of Industrial
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“Liquidity Management and Corporate
Demand for Hedging and Insurance”
(a 2009 update of a 2004 article) is
the first in a series of articles covering
the relationship between corporate
and market finance and looking 
specifically at the impact of economic
actors’ decisions on corporate stock
dynamics. “Until recently, market 
finance was based on powerful 
economic hypotheses that have not,
in fact, been observed in real life,”
Villeneuve explains. “We would like
to get around assumptions by intro-
ducing imperfect elements and then
figuring out how companies truly
manage risk.”

Cash…but not too much
Villeneuve and Rochet want to 
determine the most effective way 
for companies to manage cash-flow
and thus risk. “Why do companies
put cash aside?” Villeneuve asks. “If
markets worked perfectly, they would
not need to, because they would 
always find financing. But since 
issuing stock is expensive, they
need to have a reserve of cash.” Still,
Villeneuve says that companies
should not set too much cash aside.
“When a company has a lot of extra
cash, management is tempted to
make investments that will generate
personal benefits (i.e. salary increases,

Risk Coverage 
A RANGE OF PRACTICES RELYING 
ON ORGANIZATIONAL CASH-FLOW 

Based on an interview with Stephane Villeneuve and his article, “Liquidity
Management and Corporate Demand for Hedging and Insurance”, 
co-authored with Jean-Charles Rochet, forthcoming in the Journal of 
Financial Intermediation.
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� Shareholders should not allow companies to hold too much cash, 
because it is likely to be wasted instead of put to optimal use, 
covering risk, for instance. 

� Companies with little cash should insure against small but highly 
probable, but they do not need to insure against major but 
unprobable risks.

� Companies with a lot of cash-flow should insure against major risks
(i.e. industrial disasters), because should they occur, governments will
have few scruples about condemning them and fining them heavily.

When should companies insure against risk, large or small? Stephane
Villeneuve and Jean-Charles Rochet have responded to this question
and shown that companies with relatively little cash should insure
against small but frequent risks. Inversely, companies with significant
amounts of cash should insure against large-scale risks, even if they are
relatively unlikely to occur.

Chair’s partners
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Research Method

App l i ca t i ons
for Business Leaders 

� This article and the associated research can
help business leaders come up with optimal
risk management solutions.

� If business leaders are aware of the utility of
cash holdings for risk management, they will
be less likely to waste cash and more likely
to indirectly increase shareholder satisfaction. 

� This article can also help business people 
figure out whether they should create a risk
management unit. Though costly, such a unit
ensures optimal risk-associated decision-
making.

stock options, company apartments,
etc.), to the detriment of shareholders.
This is what the latter would like to
prevent. They want to be paid as
soon as the money hits the coffers!”  

Cash Holdings: 
A Risk Management Devise 
Companies should nonetheless
maintain some cash holdings, because
cash-flow is a primary tool for risk
management and allows firms to
take care of immediate problems.
“It’s like in a household. People do
not deposit their salaries and then
proceed to empty their bank accounts
(spending all their money or transfer-
ring it to a savings account). Similarly,
companies need liquidities to deal
with ordinary business and pay bills,
things they would not have to do if
the market were perfect.” Indeed,
given the difficulty of obtaining mar-
ket financing, companies use cash
to protect themselves from everyday
risks.

Minor but Highly Probable Risk
Villeneuve and Rochet initially focus
on minor risks, which small companies
should definitely insure until they run
out of cash reserves. “For example,
a Swiss watch manufacturer should
take steps to insure against currency
exchange risks, because if the rate
of the Swiss franc increases in relation
to the dollar, the firm’s exportation
costs will increase. Small companies
should insure against such risks to
increase their chances of survival.”
That said, this is not as easy as it
sounds. Villeneuve and Rochet show
that in reality, this method requires
creating a risk management unit in
the organization. The cost of such 
a structure must also be taken into
account when determining risk 
management strategy.

Major Risk with Little Probability
of Occurrence

The model also includes major risks
like industrial accidents which should
not be insured unless the company
has a lot of liquidities, because the
likelihood of occurrence is low. “Take
the example of a gas or electricity
plant, where safety and maintenance
costs are very high. If an accident
occurs and the company does not
have any cash, it will not be able to
pay for the damage to society. It is
consequently does not make sense
to cover the risk of this type of accident.
It is amoral but strategically sound
position, because a company without
any cash cannot pay for damage
with money it does not have. In such
a case, the government and society
as a whole pays. On the other hand,
companies that do have significant
cash holdings should take this type
of serious risk into account, even if
the probability of occurrence is low.
Otherwise, they might end up in the
same situation as BP, which was 
forced by the American government
to acknowledge its responsibility 
in the 2005 explosion at its Texas 
refinery and to pay a record-breaking
fine of 50 million dollars. “BP should
have insured against environmental
risks when it opened the refinery,” 
Villeneuve comments. Large com-
panies should automatically insure
against such risks, because they
otherwise run the risk of having to
pay top dollar should an accident
occur… 

Until recently,
market finance was
based on powerful
economic hypotheses
that have not, 
in fact.

“

”

For further information 

� Bruno Biais, Thomas Mariotti, Jean-
Charles Rochet, & Stephane Villeneuve,
"Large Risks, Limited Liability, and Dyna-
mic Moral Hazard", Econometrica, Journal
of the Econometric Society, vol. 78, no. 1,
pp. 73-118, 2008.

� Jean-Paul Décamps, Thomas Mariotti,
Jean-Charles Rochet, & Stephane Ville-
neuve, "Free Cash-Flow, Insurance Costs
and Stock Price Volatility", IDEI Working
Paper no. 518, 2008.

� Jean-Charles Rochet & Stephane Ville-
neuve, "Corporate portfolio management",
Annals of Finance, vol. 3, no. 8, pp. 225-
243, 2005.

Stephane Villeneuve and Jean-Charles
Rochet study the relationship between 
liquidity management (when to issue
stock and distribute dividends) and risk
management (when to insure against a
certain type of risk) in a fictive company
experiencing cash-flow difficulties. They
analyze two types of risk:

• Highly probable but minimal impact risk,
like currency risk, which continually drains
revenue without actually creating a short-
term risk of bankruptcy. Such risk can only
be hedged by market instruments like 
futures contracts.

• Low probability but highly costly risk,
such as industrial disaster, which would
generate a veritable financial crisis and
potentially imminent bankruptcy. Such risk
can only be covered by insurance.
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El Karoui and associates Ying Jiao
and David Kurtz have studied CDOs
(Collateralized Debt Obligations),
products involving resale to third 
parties that financial institutions use
to transfer credit risk. Generally 
issued in different tranches (in the
same manner that you “securitize” a
debt), CDOs exposes investors to

different tranches of total portfolio risk.
“Products like CDOs play a major role
in the expanding derivative market,”
the researchers say. “On one hand,
they enable financial institutions to
effectively transfer credit risk. And on
the other, investors can choose to 
invest in different tranches according
to their aversion to risk.”  

Risk Calculation
RESTORING GLORY TO QUANTITATIVE
FINANCE

Based on an interview with Nicole El Karoui and her article, “Gauss and
Poisson Approximation: Applications to CDOs Tranche Pricing”, 
co-authored with Ying Jiao(1) and David Kurtz(2), Journal of Computational 
Finance, vol. 12, winter 2008-2009.
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� Nicole El Karoui and her co-researchers propose a numeric method 
of risk evaluation based on previous work that simplifies and speeds
up price calculation for different CDO tranches.

� The method can be applied to other types of complex financial 
products and thus contribute to improving risk management. 

World-renowned finance expert Nicole El Karoui is a pioneer since the
late 1980s of development in financial economics. She trained many of
the “quants”, or quantitative finance engineers, that were once fought
over by Wall Street and the City but have been subject to infinite accu-
sations since the 2008 sub-prime crisis.

Chair’s partners

Nicole El Karoui and her resaerchers present a method of CDO (a type of credit

derivative) price calculation that is drawing renewed interest due to its uses

for evaluating other types of financial risk. Based on numerical formulas that

are simpler than those that have been used since the 1990s, the method is

less time-consuming and thus less expensive than its alternatives—and it is

just as effective!

(1)  Laboratory of Probabilities and Random Models, University of Paris VII
(2)  BlueCrest Capital Management Limited, London



LES CAHIERS DE L’ILB - 13

Research Method 

App l i ca t i ons
for Banking and Finance

Institutions

� Banks would benefit from adopting this 
method, because it would allow them to 
evaluate the risks involved in derivatives 
like CDOs quickly and effectively.

� In addition to derivative product assessment,
the method can help institutions determine
insurance portfolios to associate with the
risks they decide to take.

A New Method of Calculation

In the late 1990s, the explosion of
the CDO market made it critical to
calculate the exact price of different
tranches. The researchers have the-
refore proposed what El Karoui calls
an “accelerated numeric method”. “We
have shown how to use a traditional
mathematical result never before
been used in finance (estimation of
approximation errors using the Stein
method and zero bias transformation)
in an untraditional way. Specifically,
we have shown you can shift from a
Gauss approximation to a Poisson
approximation depending on the de-
gree of probability,” El Karoui explains.
“While truly elementary, this method
has proven extremely effective.” One
of the biggest advantages of this
method in comparison to others is
that it enables you to deal with events
presenting different degrees of pro-
bability. 

Furthermore, the method is simpler
and much less time-consuming than
others. El Karoui comments, “In
quantitative finance, calculation time
is business!” This method of price
calculation is so inexpensive that it
has been rapidly adopted for other
types of derivates, like basket default
swaps. 

There is Life After Subprimes

Nonetheless, “CDOs have practically
disappeared since the economic 
crisis”. Everyone is wary of securiti-
zed debt products like CDOs, 
because they all include a more or less
significant amount of “subprimes”.
But even though some people
consider “quants” to be at least half-
demon, the method is still worthwhile.
“It is applicable to many issues 
related to risk in general,” says El
Karoui. “But it is mostly only used to
calculate a new type of risk, like
banks’ counterparty risk.” This now
famous bank default risk (in the case
of counterparty default) is what
brought Lehman Brothers down, so
regulators are now asking banks to
measure it once a month throughout
the year. “This represents a lot of 
calculations, even for large risk ma-
nagement teams. 

Our method enables them to avoid
having to buy hundreds of sophisti-
cated computers to perform these
complex calculations.” In this sense,
the method also helps to keep the
system on track. This is a current
goal in the field of quantitative finance,
and it should also help the field 
rebuild a decent reputation.     

In quantitative 
finance, calculation
time is business!
“

”

For Further Information 

� N. El Karoui & Y. Jiao, “Stein’s method and
zero bias transformation: Application to
CDO pricing”, Finance and Stochastics, vol.
13, no. 2, pp. 151-180, 2009.

� N. El Karoui, Y. Jiao, D. Kurtz, “Valuation
and VaR Computation for CDOs Using
Stein’s Method”, Applied Quantitative 
Finance II, pp. 161-189, Springer, 2008.

El Karoui and her researchers have deve-
loped a new approach to risk evaluation
that combines Stein’s method (Charles
Stein, 1972) and zero bias transformation
(Larry Goldstein and Gesine Reinert) to
calculate CDO tranche prices. 

They explain, “Stein’s method is an efficient
tool to estimate approximation errors,”
and it has enabled them to provide first-
order corrections for Gauss and Poisson
approximations. They compare the results
of the new method with those obtained
using traditional methods (i.e. Saddle-
point, Monte Carlo, etc.).
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Private individuals faced 
with risk
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For private or public investments,
discount rates thus reveal the value
of time. Determining discount rates
is especially important in financial
analysis, because it enables you to
assess the pertinence of an investment
choice by translating its future value
into an equivalent current value. It thus
acts as a tool for effective decision-
making. 

Nonetheless, while the tool is unde-
niably valuable, Elyes Jouini comments
that there is no real consensus about
the discount rate that should be
used for calculation. For example, if
you apply the 1.4% rate suggested

by the Stern* report, a cost of one
million euros in a hundred years will
be evaluated at 250,000 euros today.
However, the 3.5% rate recommended
by the British treasury puts this same
cost at 32,000 euros today. 

Can you combine different rates to
define a global discount rate for a
given population? 

The researchers say this is indeed
possible, provided you take into 
account the heterogeneousness of
levels of impatience (degrees of 
preference for the present) within the
population.

Discount Rates
IMPROVING ASSESSMENT OF SOCIAL
SPENDING 

Based on an interview with Elyes Jouini and the article, “Properties of 
the Social Discount Rate in a Benthamite Framework with Heterogeneous
Degrees of Impatience” (Management Science, 2008, vol. 54, no. 10, pp.
1822-1826) by Elyes Jouini, Clotilde Napp, and Diego Nocetti, also 
presented in the Cahier de la Chaire (working papers from the Chair) 
no. 14, “Individual Risk”, October 2007. 

MEMO

� Discount rates are especially difficult to calculate for public-sector
projects, because cost-benefit analysis involves a large population
with heterogeneous degrees of impatience.

� The discount rate for group of people is lower than the average 
discount rate of individuals. 

� The researchers recommend adapting discount rates to investment
length and to the degree of heterogeneousness of the population’s
and/or experts’ impatience. 

Calculating discount rates makes it possible to compare values over
time. More precisely, a discount rate enables you to determine the current
value of the future benefits or costs you may expect from a current 
investment. 

* Published on October 30, 2006, The Stern Review on the Economics of Climate Change by economist Ni-
cholas Stern is a report prepared for the British government on the effects of global warming and the green-
house effect. 

Chair’s partners
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App l i ca t i ons
for Government Policy Makers

� This study provides insight for evaluating the
impact of a public policy. A simple method for
calculating discount rates is extremely helpful
when it comes to assessing investment 
projects. This is especially true when the 
projects in question will only produce value
in the very long term, like in the case of public
policies for improving social and environmental
conditions. For example, the researchers point
out that the environmental benefits of reducing
greenhouse gases would be negligible if the
discount rate for this type of investment were
not close to zero. 

Social Discount Rates 

Although a relative consensus has
emerged about how to calculate dis-
count rates for private investments,
the issue remains problematic when
it comes to the public sector. There
are two reasons for this. 
- First, because social investments
are often made for the very, very
long term,

- and second, the population con-
cerned by a social investment is
generally very large. The levels at
which the same future benefits are
evaluated (the researchers refer 
to this as “impatience” levels) are
therefore extremely heterogeneous.

Indeed, a “patient” individual will opt
for a lower discount level than an
“impatient” individual, thus increasing
future investment costs and benefits.
On the other hand, an “impatient” 
individual will pay more attention 
to immediate costs and benefits 
and will pay little mind to the future
consequences of a current investment.
As a result, the research challenge 
is to come up with a discount rate
that takes these different degrees of
impatience into account.

Adapting Discount Rate 
Calculation to Investment 
Times and Heterogeneous 
Perspectives 

The researchers show that the 
discount rate of a group of people 
is systematically weaker than the
average of individual discount rates.
It is therefore closer to the hopes of
“patient” individuals than those of
“impatient” people.  

In addition, they show that the longer
it takes to see investment benefits
and costs, the more important it is
for the discount rate to be low. Thus,
in cases where benefits and costs
only appear in the very long term
(like those related to global warming
prevention), discount rates should
be close to zero. Finally, the more
heterogeneous the impatience levels
of the population concerned by a
project, the lower the discount rate
should be. For example, because
there is generally a negative correlation
between discount rates and individual
health (the better people’s health,
the less “impatient” they are), social
investment projects in countries
where there is considerable health
inequality should be evaluated accor-
ding to lower discount rates.

As a result, 
the research challenge 
is to come up with a 
discount rate that takes
these different degrees 
of impatience into 
account. 

“

”

Elyes Jouini, Clotilde Napp, and Diego 
Nocetti have developed a new method 
of discount rate calculation that takes 
into account the heterogeneousness of
people’s expectations. They have looked
at how to combine a group of individuals’
various degrees of “impatience” (valuation
levels for future benefits and costs, or 
degrees of preference for the present).
Their ultimate goal is to determine a 
“social” discount rate, meaning a rate that
represents an entire population.




