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EdiTOriaL

PartNers

the French banking Federation (FbF) was one of the first professional 
associations, in the framework of the institut europlace de Finance, to 
support research chairs dedicated to academic research on financial 
markets. the chairs concerned are “value chain, financial markets 
and investment banking”, in partnership with the institut d’economie 
industrielle (iDei), “innovations and regulation in investment banking”, in 
collaboration with eDhec business school, and “changing markets”, in 
association with the ecole Polytechnique and evry university.
 
this initiative responds both to the leading role played by French banks 
in europe in these market activities and to the international reputation of 
French research.
 
the various studies produced by the three FbF chairs are all subject to discussion in workshops 
between academics and banking professionals. this dynamic creates the conditions for an 
indispensable dialogue between academic research and banking.
 
the financial crisis highlighted the importance of cleared and uncleared otc derivatives markets, 
and their economic utility for companies and investors for controlling financing and investment risk 
in financial markets.

Pursuant to the G20 agreements, the european eMir regulation on otc-traded derivatives, central 
counterparties and trade repositories defines the rules and coverage levels for effectively managing 
operators’ risk.
 
this issue of cahiers provides an opportunity to reveal and present recent thinking by the FbF chairs 
on counterparty risk, clearing houses and bank activity in relation to derivatives.

in it, you will find the answers developed by academic researchers in response to the following 
fundamental questions. how should risk in an interconnected financial system be effectively 
allocated? how should the cost of counterparty risk be evaluated for a member of a clearing house? 
how do margin calls act on the equilibrium price? how can counterparty risk on centrally uncleared 
otc derivatives be reduced? in addition, this issue for the first time provides an opportunity for 
professionals to give their views as “practitioners”, by examining risk modelling at lch, one of the 
largest clearing houses in europe.

these various questions are vital for safeguarding financial stability without stifling innovation.
 

enjoy your reading!

marie-anne BarBat-Layani
Chief Executive Officier of the French Banking Federation

Marie-Anne BARBAT-LAYANI
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the 2007 subprime crisis in the 
united states led the global eco-
nomy and financial system into 
an unprecedented spiral. in par-
ticular it resulted in the bankrupt-
cy in september 2008 of lehman 
brothers, one of the world’s 
largest investment banks.

as well as causing market liqui-
dity to dry up, lehman’s failure 
drew the attention of regulators 
to counterparty risk and, more 
generally, to the emergence of 
a potential systemic risk liable to 
undermine international finance.

evolving regulation of derivatives 

to avoid this nightmare scena-
rio, the global financial authori-
ties, through the G20 summit in 
Pittsburgh in september 2009, 
adopted new regulations, inclu-
ding one that aims to increase 
transparency in otc-traded 
derivatives.

in europe, these measures 
were embodied in eMir 
(european Market infrastructure 
regulation), which came into 
force in august 2012. in addi-
tion to greater transparency im-
posed on derivatives contracts 
traded over the counter, this le-
gislation requires the systematic 
use of central counterparty clea-
ring for standardized derivatives.

in plain language, trading of 
these financial products has 

how should risk be effectively 
allocated in an interconnected 
financial system?

to pass through a central clea-
ring house (ccP), which is res-
ponsible for managing coun-
terparty risk between all the 
buyers and sellers that are mem-
bers (banks, asset managers, 
hedge funds, etc.). specifically, 
the ccP carries out daily mar-
gin calls based on the changing 
positions taken by its members. 
Furthermore, members of a ccP 
must deposit capital as securi-
ty, that ccP can use in the event 
of default of one or more of its 
members.

Despite these changes, howe-
ver, many issues remain. how 
can one measure overall sys-
temic risk linked to the interde-
pendence of actors? what is the 
risk of each member or compo-
nent of an interconnected finan-
cial system? what solutions are 
there for regulators and the va-
rious actors of an interdependent 
system?

The approach developed 
by the researchers 
measures the risk of 
cross-dependency 
between the members of 
a financial system

today, in practice, professionals rely solely on historical scenarios without sufficiently 
taking into account the dependency factors between the different players in an inter-
connected financial system. 

the “slices of cake” risk-sharing approach developed by the researchers is more rele-
vant for members of an interconnected financial system. 

the interconnections between members of a clearing house should be taken into 
account in the distribution of guarantee funds between them.

based on the paper “Multivariate shortfall risk allocation and systemic risk”, by Yannick armenti, Stéphane 
crépey, Samuel drapeau and antonis Papapantoleon, and on an interview with Stéphane crépey.

While the financial crisis has highlighted the risks of interdependencies between the multiple actors or 
components of the same system, models for measuring risk are mainly based on historical scenarios, 
especially in derivatives markets.

Key points
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a different approach to measu-
ring risk 

to answer these crucial ques-
tions, stéphane crépey and his 
co-authors have developed a 
new model for measuring finan-
cial risks. this includes mathe-
matical loss functions, using a 
specific approach that involves 
calculating the allocation of risk 
between each member of an in-
terconnected financial system, 
and then aggregating them. 
“in practice, risk measures are 
based on historical scenarios. 
we wanted to go further and de-
velop a risk measure more in line 
with properties from the econo-
mic literature, such as convexity, 
diversification and dependence. 
our approach thus allows us to 
obtain probability values that es-
timate the dependency between 
members of the same system,” 
says stéphane crépey.

the researchers’ other contribu-
tion is found in various numerical 
schemas that make the calcu-
lations easier. “the dependen-
cy parameter is usually not taken 
into account, because it makes 
the calculations more complex. 
our approach is a response to 
this obstacle,” stéphane crépey 
explains.

the inclusion of interconnections 
in ccP guarantee funds 

current european regulation (the 
emir Directive) advocates that 
ccPs measure their risks in ac-
cordance with the relative expo-
sure of their various members. in 
turn the calibration of guarantee 
funds is based on a scenario in 
which the two largest members 
of a ccP default. “even though 
this regulation contains a syste-
mic dimension, it is still based on 
historical scenarios and an arbi-
trary dimension of ccPs, which 
allocate the various parties’ in-
dividual risk. the interconnec-
tion between members should 
be better taken into account in 
the allocation of guarantee funds 
among the members of a ccP,” 
stéphane crépey suggests.

cross-dependency risk is 
measurable 

the approach developed by the 
researchers measures the risk of 
cross-dependency between the 
members of a financial system. 
this makes it possible to preci-
sely calculate the capital contri-
butions of each member in of a 
ccP guarantee fund. “For regu-
lators, our approach offers a new 
rule to apply. they can, howe-

ver, maintain the current regula-
tion regarding the total amount 
of capital or margins that applies 
in a ccP or other interconnected 
financial systems, for example, 
a central bank and commercial 
banks, and apply our approach 
to determine the allocation of this 
total between the different com-
ponents of the system”, says 
stéphane crépey.

For professionals, the impor-
tance of risk allocation between 
different members or compo-
nents of a system gives rise to 
two specific applications: “First, 
an asset manager can unders-
tand and assess the risk of 
each component of his portfolio. 
second, if a manager needs to 
quickly liquidate a portfolio, he 
can eliminate as a priority the ris-
kiest components, because our 
approach evaluates the sensitivi-
ties of a portfolio.”

find Stéphane crépey’s 
full article on

www.louisbachelier.org

Stéphane Crépey is professor at the mathematics department of University 
of Evry (France), head of probability and mathematical finance and head of 
the engineering and finance branch (M2IF) of the Paris-Saclay master pro-
gram in financial mathematics. His research interests are counterparty and 
credit risk, enlargement of filtration, backward stochastic differential equa-
tions and numerical finance. He is the author of numerous research papers 
and two books: “financial modeling: a backward Stochastic differential 
equations Perspective’’ (S. Crépey, Springer Finance Textbook Series, 2013) 

and “counterparty risk and funding, a tale of two Puzzles’’ (S. Crépey, T. Bielecki and D. Brigo, 
Chapman & Hall/CRC Financial Mathematics Series, 2014). 

Stéphane crépey

stéphane crépey and his co-authors have extended to a multivariate framework the classical 
approach to risk measurement known as “shortfall risk”. with this approach, the researchers are 
able to measure risk according to the dependency of each member belonging to an interconnected 
financial system. this model – which for the first time includes loss functions that are sensitive to 
the interdependence of the system – then gave rise to numerical schemes for measuring overall 
systemic risk and thus lead to concrete results.

Methodology
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although unfamiliar to the ge-
neral public, central counter-
party clearing houses (ccPs)  
have become more important 
in the financial markets in re-
cent years. with centralized 
trading, a ccP intercedes 
between buyers and sellers 
for managing their counterpar-
ty risk. the goal is to reduce 
counterparty risk, which inten-
sified after the collapse of leh-
man brothers in september 
2008, and to increase trans-
parency of operations with 
regard to the regulator. the 
Pittsburgh G20 summit in sep-
tember 2009, relayed in eu-
rope through the eu emir re-
gulation of august 2012, thus 
decided to gradually impose 
central clearing on standar-
dized otc derivatives (rate 
swaps, stock options, curren-
cies, commodities, etc.).

however, a number of pro-
blems arise. Does central clea-
ring bring the expected bene-
fits? is it more, or less, costly 
than bilateral operations? how 
do ccPs manage counterpar-
ty risk?

reduced domino effects with a 
ccP

according to the regulators, 
there are various benefits from 

evaluation of the cost of 
counterparty risk for a member of a 
clearing house

Since the 2007-09 financial crisis, regulators have encouraged financial actors to use  clearing houses to 
implement their transactions in standardized over-the-counter derivatives. but is doing so more financially 
advantageous than bilateral operations?

using a ccP. First, counter-
party risk is lower than with 
the bilateral transactions, the-
reby helping to reduce de-
fault contagion between finan-
cial players. Next, centralized 
transactions are more trans-
parent from the standpoint of 
the regulator (standardized 
contracts and centralized ac-
cess to data if needed). this 
greater transparency, howe-
ver, contrasts with the opacity 
felt by banks in the determina-
tion by the ccP of the gua-
rantee fund. Finally, counter-
party default is best managed 
through a ccP because it has 
several “safety cushions” and 
proven resolution strategies 
to secure the liquidation of its 
members.

in fact, to manage counterpar-
ty risk, ccPs require financial 

the mathematical structures of the equations are similar for bilateral transactions and 
centrally cleared transactions. the data sets are different, because of the differing 
network structures of these two types of operation.

capital contributions to a ccP default fund are more costly than margin deposits, 
because they represent a non-remunerated immobilization of capital for the members 
of a ccP and their shareholders.

if the biases related to the netting of positions are ignored, the cost of ccP and bila-
teral trading becomes comparable.

based on the paper “Central clearing valuation adjustment” by Yannick armenti and Stéphane crépey, and 
on an interview with Stéphane crépey.

A CCP has several 
“safety cushions” and 
proven resolution 
strategies to secure 
the liquidation of its 
members

Key points
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guarantees from their mem-
bers. First, members pay so-
called variation margins (mar-
gin calls) to offset the daily (or 
longer term) changes in their 
open positions in the markets. 
second, members must file 
so-called initial margins – also 
reassessed daily – serving as 
a bulwark against the depre-
ciation of a member’s portfolio 
during the few days between 
default and the liquidation of 
the portfolio. third, members 
are required to contribute ca-
pital to the ccP’s guarantee 
fund, which can be used to 
cover losses of a defaulting 
member if its own margins 
are insufficient. “the margins 
posted by a member can be 
mobilized only in the event of 
default by this member, whe-
reas the guarantee fund may 
also cover the losses of a de-
faulting member through other 
non-defaulting members,” sté-
phane crépey says.

the cost of counterparty risk 
in the context of centralized 
trading

stéphane crépey and his co-
author are therefore interested 
in total cost (ccva or “cen-
tral clearing valuation ad-
justment”) for a ccP trader 
member. the ccva of a ccP 
member is decomposed as 
follows:

•	 cva is the cost for a new 
member to again contri-
bute to the guarantee fund 
if it is impacted by the 
other members’ default.

•	 Mva is the cost of finan-
cing transactions finan-
cing costs, i.e. the cost to a 
member of having to raise 
the initial margins (the cost 
of variation margins being 
cleared by changes in the 
portfolio itself).

•	 Kva is the cost of ca-
pital placed in the ccP 
guarantee fund. in other 
words, this represents the 
immobilization of capital 
that is not remunerated to 
members of the ccP and 
their shareholders.

“From a practical standpoint, 
the problem lies in calculating 
these three components. we 
have developed a methodolo-
gical framework to help banks 
calculate their ccva. strict-
ly speaking, in the absence of 
approximation, such calcula-
tions can only be made if the 
members and the ccP itself 
collaborate, because only the 
ccP knows the positions of 
other members, which impact 
the default fund,” stéphane 
crépey explains.

the high cost of contributions 
to a ccP guarantee fund

by comparing the costs of bi-
lateral and ccP operations, 
the authors arrived at identical 
equation structures. after eli-
minating various biases, inclu-
ding the bias arising from the 
netting of positions, they even 
obtained quite similar orders 
of magnitude, despite the ve-
ry different data resulting from 
the difference of networks 
between these two types of 
operation. the cost of capital 
is higher in ccPs than it ap-
pears at first sight, and ulti-
mately approaches the capital 
cost of bilateral operations. “to 
promote ccPs, the regulators 
have required paltry amounts 
of regulatory capital for the 
players who use them. howe-
ver, these amounts come on 
top of the capital contributions 
of the members to the gua-
rantee fund. the latter repre-
sent a high cost, since they are 
not remunerated for members 
and their shareholders,” sté-
phane crépey points out. “the 
benefits of using a ccP are 
not all that obvious, because 
there are a lot of constraints, 
such as the selection of mem-
bers, rights of entry and the 
cost of capital. otherwise the 
banks would have used them 
spontaneously before it be-
came mandatory.”

The cost of capital is 
higher in CCPs than 
it appears at first 
sight, and ultimately 
approaches the 
capital cost of bilateral 
operations

find Stéphane crépey’s 
full article on

www.louisbachelier.org

stéphane crépey and his co-author incorporated the general principles of 
Xva analysis into a framework of centralized network transactions so as to 
apply it to a member of a clearing house (ccP). this step enabled them 
to obtain the three components of the cost of counterparty risk and its 
implications in terms of capital and financing costs for a member of a ccP. 

they then developed a simplified model in which they studied various scenarios investigated 
on the basis of Monte carlo simulations.

Methodology

Stéphane crépey
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one of the main functions of 
financial markets is to allow 
their participants to share 
risks. but risk sharing is ef-
fective only if counterparties 
do not default, as the crisis of 
2008 made abundantly clear.

at that time, the cDs (cre-
dit default swap) market 
amounted to $57,300 bil-
lion worldwide, according 
to the bank for international 
settlements.

Given these colossal 
amounts, especially the hol-
ding of hundreds of billions of 
dollars of cDs by certain ins-
titutions such as the us insu-
rer aiG, uncertainties around 
counterparty risk in this deri-
vatives asset class (and ma-
ny others such as options, fu-
tures, etc.) caused panic in 
the financial markets.

to stabilize and increase the 
transparency of these deri-
vatives, regulators have re-
quired additional guarantees, 
in particular by encoura-
ging financial actors to make 

use of centralized clearing 
houses (ccPs). ccPs are 
responsible for insuring their 
members against counterpar-
ty risk. to implement this mis-
sion, they need to calculate 
and call margins.

bruno biais and co-authors 
are endeavouring to ana-
lyse the consequences of 
this mechanism, along with 
its costs and benefits, espe-
cially in terms of its capacity 
to reduce or mitigate financial 
crises.

margin calls and cdS cover 
two distinct risks

if the economic mechanisms 
are more general, they can be 
illustrated in the case of the 
cDs market, a financial ins-

how do margin calls act on 
equilibrium prices?

although margin requirements for trading otc derivatives have been widely reassessed by regulators 
since the financial crisis, these measures still need to be made fully effective to prevent further crashes.

trument providing protection 
against counterparty default

consider the example of a 
risk-averse holder of bonds 
issued by an italian bank. he 
buys cDs from a trader (or in-
vestor) to hedge against the 
risk of default by the issuer. 
the contract between the two 
parties provides for the pay-
ment of an insurance pre-
mium by the bondholder in 
exchange for the (predefined) 
financial protection of the tra-
der in the event of the italian 
bank becoming insolvent. in 
this bilateral operation, mar-
gin calls are calculated regu-
larly to reflect counterparty 
risk. in the event of bad news 
regarding the italian bank, 
the protection seller’s com-
mitments would increase si-
gnificantly. it is for this reason 
that the party who has pur-
chased cDs requires greater 
margins from its counterpar-
ty. “in this example, the bond-
holder faces two risks: the fai-
lure of the underlying asset 
(the italian bank) and coun-
terparty risk in the event of 

based on the paper “Optimal margins and equilibrium prices” by bruno biais, florian heider and marie 
hoerova, and on an interview with bruno biais.

margin calls on derivatives contracts (cdS, options, futures, etc.) reduce counterparty 
risk, in particular by mitigating problems of moral hazard. but they can also cause 
negative externalities of liquidation (fire-sales).

regulators should establish limits on aggregate positions taken by each institution on 
all derivatives, so as to limit moral hazard and the risk of contagion.

Key points

The role of margin calls 
is to reduce counterparty 
risk
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default by the protection sel-
ler. cDs cover the first risk, 
while margin calls protect 
against the second,” bruno 
biais explains.

the benefits and costs of 
margin calls

the role of margin calls is to 
reduce counterparty risk. For 
regulators, this is an argu-
ment in favour of ccPs, which 
manage margin calls.

to return to the previous 
example, if the protection 
provider (the trader) has 
sold a large number of cDs 
to hedge against the failure 
of the italian bank, and the 
bank then finds itself in diffi-
culty, the liabilities of the in-
vestor increase with regard 
the insured. this may be 
viewed as a kind of (off ba-
lance sheet) debt for the cDs 
seller. in this context a moral 
hazard problem may arise. 
while the cDs buyer can ac-
curately observe all actions 
on the part of the cDs seller, 
the high indebtedness of the 

latter may induce him to take 
excessive risks.

Margin calls can mitigate this 
problem. to meet the margin 
call, the cDs seller must li-
quidate some of his positions, 
so as to deposit safe and li-
quid assets on his margin ac-
count. this reduces its ability 
to take excessive risks.

but these margin calls have 
disadvantages as well as ad-
vantages, since they may trig-
ger a negative spiral. “if the 
protection seller has to sell 
many assets quickly to meet 
the margin requirements of 
his counterparties, this can 
lead to a fall in asset prices 
in markets. Margin calls can 
have ambiguous effects on 
the markets, because they 

provoke negative externa-
lities of liquidation,” bruno 
biais says.

between equilibrium and 
optimum

having noted these negative 
externalities, the researchers 
analysed the differences 
between equilibrium and op-
timum. “Market equilibrium 
is not a Pareto optimum, be-
cause of these negative ex-
ternalities. indeed, when a 
cDs seller disposes of as-
sets, their prices fall, affec-
ting other financial actors. to 
correct these market imper-
fections, regulators must pro-
vide solutions. in particular 
they could establish aggre-
gated position limits for cDs 
sellers. this measure would 
reduce moral hazard and 
the risk of contagion,” bruno 
biais suggests.

find bruno biais’s 
full article on 

www.louisbachelier.org

Bruno Biais holds a Ph.D. from HEC and is Professor at the Toulouse School 
of Economics (CRM/CNRS IDEI).  His work, on market microstructure, cor-
porate finance, asset pricing, experimental economics and contract theory, 
has been published in econometrica, the journal of Political economy, the 
american economic review, the review of economic Studies, the journal 
of finance, the journal of financial economics and the review of financial 
Studies. He taught at HEC, CMU, LBS, Oxford, Imperial College and LSE. He 
has been a scientific adviser of Euronext, the NYSE, the AMF and the Bank 

of England and steers the FBF IDEI research chair on investment banking and financial markets. 
He received the CNRS bronze medal and is a Fellow of the Econometric Society and the Finance 
Theory Group. He is president of the Society for Experimental Finance. He has been editor of the 
review of economic Studies and is co-editor of the journal of finance. Bruno Biais was awarded 
a senior ERC grant for his research project “trading and Post trading.”

the ground-breaking methodological contribution of this research paper is to study the equilibrium 
of a market in which the contracts traded are optimally designed by buyers and sellers. the parties 
thus define an optimal contract from a private standpoint, especially as regards margin calls. the 
integration of this bilateral interaction into a market equilibrium revealed negative externalities. the 
authors make recommendations for regulators so that these externalities can be corrected.

Methodology

bruno biais

Margin calls can have 
ambiguous effects on 
the markets, because 
they provoke negative 
externalities of liquidation
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how do ccPs in general and 
lch in particular operate?

the role of these players is to 
clear cash, derivatives and “va-
nilla” products in various asset 
classes. specifically, a ccP in-
tercedes between the two par-
ties to the transaction. in other 
words, the members of a ccP 
outsource counterparty risk to 
the ccP, in contrast to transac-
tions that are not centrally clea-
red, where the parties them-
selves bear the counterparty 
risk. in the default event of one 
of our members, we honour the 
successful completion of the 
transactions for non-defaulting 
members and thus ensure the 
continuity of financial markets. 
the defaulter’s portfolio is clea-
red by the ccP through its mar-
gin deposits and default fund 
contribution.

can you tell us in more detail 
about the various deposit mar-
gins you require?

First of all there are initial mar-
gin deposits whose main ob-
jective is to capture market 
risk over the assumed holding 
period in the event of liquida-
tion of the portfolio. initial mar-
gins are computed and cal-
led at least on a daily basis by 
our risk and operational teams. 
there are also additional mar-
gin deposits – which fall wit-
hin the margin calls calculated 
several times a day – for ma-
naging, for example, market 
changes in portfolio assets, li-
quidity and concentration risk, 
the sovereign risk, credit risk 
and wrong way risk.

how about your guarantee 
fund?

as well as various individual 
margins, our guarantee fund, 
fed by our members, allows 
counterparty risk to be pooled. 
this fund is calibrated on ex-
treme events, which may be his-
torical, theoretical and ad hoc. 
its role is to absorb the losses 
of a member if its margins are 
insufficient. 

What method do you use to cal-
culate members’ contributions 
to the guarantee fund?

the eMir Directive imposes the 
“cover two” rule. in other words, 
the guarantee fund must cover 
the default of the largest mem-
ber of the ccP or the joint de-
fault of the second and third 
members. at lch, we decided 
to be more conservative: our 
guarantee fund covers the si-
multaneous default of the two 
largest members of each asset 
class.

So what is your loss allocation 
procedure?

in the event of default by a 
member, we liquidate its port-
folio within the time constraints 
we lay down in our models that 
are calibrated assuming a maxi-
mum holding period. if ever the 
margins of the defaulting mem-
ber do not offset its losses, we 
take its contribution to the gua-
rantee fund.

if this cushion is still not 
enough, lch’s capital is made 
available to the guarantee fund 

lch: a risk management framework 
constantly evolving

following the financial crisis of 2007-09, clearing houses (ccPs) have played a more important role in 
financial markets for the management of counterparty risk.

before calling on the contribu-
tions of other, non-defaulting 
members. this alignment of in-
terests thus allows us to elimi-
nate moral hazard. the contri-
butions of other members to the 
guarantee fund are then cal-
led upon if the previously men-
tioned three tools do not allow 
us to absorb the losses of the 
defaulting member. we can al-
so ask our members for further 
contributions to the guarantee 
fund, if necessary.

however, we have never nee-
ded to call on non-defaulting 
members’ contributions to the 
guarantee fund. the losses of a 
defaulting member have always 
been cleared through its assets.

lastly, our organization is based 
on a separation of departments 
between asset classes (repo, 
equities and listed derivatives, 
cDs, commodities, interest 
rate swaps, FX, etc.), each of 
which have their own margins 
and guarantee funds. thus the 
contributions of members wor-
king on cDs, for example, can-
not be taken to clear the losses 
of a member operating in equi-
ties and derivatives. in the case 
of a defaulting member with as-
sets in several departments, its 
excess margins in one of the 
markets can be used to absorb 
the residual losses in another.

how are your members 
selected?

we have a team that analyses 
our members’ credit with speci-
fic ratings. these ratings allow 
us to develop criteria for selec-

to see more clearly how ccPs function, mohamed Selmi, head of methodology and risk modelling at lch, 
one of europe’s major players in this area, and his deputy julien dosseur dutouquet, answered questions 
put by ilb at the company’s offices in Paris.
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ting our membership. if the cre-
dit quality of one member dete-
riorates, then he may be called 
for ad hoc margins.

What types of internal tests do 
you carry out?

we have a battery of internal 
tests, with different intervals 
(daily, weekly, monthly), for as-
sessing the robustness and 
performance of our models. 
backtests on portfolios are car-
ried out daily using historical 
databases. Doing so enables 
us to check whether our mar-
gins have been adequate in 
the preceding months. if not, 
we can adjust our modelling. 
we also implement sensitivity 
tests on the parameters of our 
models. in addition, we carry 
out reverse stress tests every 
day to analyse our models un-
der extreme scenarios, such as 
market shocks or the simulta-
neous failure of several mem-
bers, which might exhaust our 
guarantee fund. lastly, our va-

rious models have to be au-
dited independently at least 
once a year and are submitted 
to the regulators.

What were the results of the 
stress tests on 17 european 
ccPs published in late april by 
eSma, the european regulator?

overall, the results are ve-
ry satisfactory and demons-
trate ccP resilience in europe. 
the most catastrophic scena-
rio involved the failure of 32 
members in europe and ex-
treme market shocks. under 
these assumptions, the losses 
amounted to four billion euros 
in excess of the ccPs’ margins 
and guarantee funds. this sce-
nario was considered implau-
sible by esMa.

in conclusion, how do you 
handle issues related to market 
procyclicality?

this is a thorny issue, because 
when markets are quiet, volatili-

ty is low, which automatically re-
duces margin deposits. when 
markets are volatile, the oppo-
site occurs, with an increase 
in margin deposits. in the lat-
ter case, by depositing additio-
nal margins, members may be 
subject to a decline in their li-
quidity. in our internal policy, we 
take these aspects into account 
– particularly in having mar-
gin “cushions” to absorb some 
of the volatility – so as to mini-
mize the phenomenon of pro-
cyclicality. the objective here 
is to prevent contagion effects. 
however, regulation does not 
yet provide a measure of har-
monized procyclicality between 
different ccPs. this question is 
currently being addressed.

find mohamed Selmi 
and julien dosseur dutouquet’s 

full interview on  
www.louisbachelier.org

A graduate of ENSAE, HEC Paris and Master’s II Statistics and Random Models 
at Jussieu, Mohamed Selmi is an expert in modelling market and counterparty 
risks in all asset classes.

A former invited speaker at ENSAE and HEC, he today heads the Risk 
Methodology team at LCH, responsible for the development and validation of 
market risk models.

He previously held positions modelling counterparty risk and then as head of the quantitative team in 
the CPM department in charge of CDS hedging at Société Générale.

mohamed Selmi

julien dosseur dutouquet
A graduate of EIVP, ESCP Europe and Pierre et Marie Curie University, Julien 
Dosseur is an expert in quantitative analysis and management of various 
financial risks (market, counterparty, liquidity) across all asset classes.

He has been working within LCH for the last five years, and is currently de-
puty head of Risk Methodology team, where he is involved in developing dif-
ferent risk models used for margin calculations.

Previously, following positions at State Street Global Advisor and Citi Group 
on interest rate products, currency products and credit products, Julien worked for a small firm 
specializing in risk analysis of structured products and consultancy in hedging complex portfolios.
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the events of september 2008 
highlighted the fact that the ba-
lance sheets of major dealer 
banks are linked via hundreds of 
thousands of otc derivatives – 
i.e. contracts that are traded bi-
laterally and not via a central ex-
change. the fear was that these 
contracts created a mechanism 
for losses to percolate through 
the financial system. this led re-
gulators to seek to reduce this 
risk.

international regulators, through 
the G20 summit in Pittsburgh in 
september 2009, adopted mea-
sures to reduce the risks associa-
ted with otc-traded derivatives. 
“since the financial crisis, the 
otc derivatives market has in-
creasingly divided into two parts. 
the first involves standardized 
derivatives traded through well-
capitalised central counterpar-
ties that manage counterparty 

risk by requiring initial and varia-
tion margin. the second catego-
ry are otc derivatives that, due 
to their lack of standardization, 
are not centrally cleared which 
until now have just been sub-
ject to variation margin. My stu-
dy describes the new regulations 
and analyses the different pro-
posed ways of calculating initial 
margin,” said Dominic o’Kane.

reassessed security require- 
ments

to reduce the counterparty risk of 
otc derivatives that are not cen-
trally cleared, the regulators de-
cided to call for the enforcement 
of stricter margin requirements. 
the first type, called “variation 
margin”, existed before the cri-
sis. the new rules have simply ti-
ghtened up the posting frequen-
cy and the type of collateral that 
can be used for variation margin. 

how can counterparty risk be 
reduced for non-centrally cleared 
oTc derivatives?

the financial crisis has placed a spotlight on the importance of counterparty risk in otc derivative markets, 
and especially those contracts that are not centrally cleared. this market will very shortly become subject 
to new regulations which will require additional capital, known as initial margin, in order to reduce systemic 
counterparty risk.

the second type, called “initial 
margin” is new to otc derivative 
markets and must be progressi-
vely introduced from september 
2016.

“there is a fundamental diffe-
rence between variation mar-
gin and initial margin. variation 
margins protect a counterpar-
ty against an immediate loss on 
a portfolio of derivative contracts 
when the other counterparty 
defaults. the variation margin 
amount that must be transferred 
is simply the value of the positions 
between the two parties, which is 
calculated daily, and is posted 
from the out-of-the-money party 
to the in-the-money party” says 
Dominic o’Kane. “initial margin 
is different. it protects both par-
ties from losses that could occur 
between the counterparty default 
and the replacement of positions 
in the event of either counter-

We discussed the paper “Initial margin for non-cleared OTC derivatives” with the author, dominic o’Kane.,

the standardised initial margin approach for calculating initial margin fails to take into 
account diversification or product sensitivity and cannot be recommended.

the initial margin model approach does account for diversification and sensitivity. 
however if each counterparty uses its own model, this may lead to disputes if different 
collateral amounts are computed.

the approval and market-wide adoption of an initial margin model such as the one 
proposed by the iSda would eliminate the risk of dispute.

Key points
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Initial margin is an 
important change for 
the non-cleared OTC 
derivatives that must be 
progressively introduced 
from September 2016

party defaulting. also, since this 
loss can affect either counterpar-
ty, the initial margin exchange 
must be two-way. the collateral 
posted as variation margin can 
be reused, however the collateral 
exchanged as initial margin can-
not. initial margin therefore re-
duces liquidity by removing col-
lateral from the market.

the size of the loss covered by 
initial margin cannot be known in 
advance. it depends on various 
factors, in particular the market 
sensitivity of the underlying ins-
truments and market volatility 
over the period after a counter-
party default.” Defining a metho-
dology for computing initial mar-
gin is a task that has been taken 
on by regulators.

models for calculating initial 
margins

the basel committee on banking 
supervision and the international 
organization of securities 
commissions (iosco) have for-
med a working Group on Margin 
requirements (wGMr). its ob-
jective includes defining methods 
for calculating initial margin.

after consideration, the wGMr 
adopted two distinct ap-
proaches. the first is based on 
a standardized scale. after stu-

dying it, Dominic o’Kane noted 
that it “does not reflect the di-
versification of transactions and 
does not effectively address the 
specific case of options. For a ty-
pical portfolio, the amounts of ini-
tial margins are too high and are 
weakly correlated with the risks 
covered,” he emphasizes.

the second approach, allows 
the initial margin to be calculated 
using a quantitative model that 
meets the criteria imposed by the 
wGMr which states that initial 
margins should correspond to a 
one-sided confidence interval of 
99% over a period of 10 days. 
“this approach is preferable as it 
is able to reflect the diversifica-
tion of the transactions, including 
products such as options.” said 
Dominic o’Kane.  however he 
noted that “since the wGMr has 
not tightly defined the full model, 
each counterparty can create his 
own model, and so to minimise 

find dominic o’Kane’s 
full article on

www.louisbachelier.org

the risk of disputes, counterpar-
ties are required to introduce dis-
pute resolution protocols.”

a standard model defined by 
iSda

this is one reason why the 
international swaps and 
Derivatives association (isDa) 
has developed its own initial 
margin model. this could be-
come the market standard if ap-
proved by national regulators. 
“the model is consistent with the 
methodology proposed by the 
wGMr. it is broad, because it in-
cludes the risks of equities, cur-
rencies, interest rates and cre-
dit. it is fairly easy to implement, 
and fast to calculate, which is im-
portant if the initial margin has 
to be calculated daily. indeed 
their approach would make it 
possible to calculate initial mar-
gin in real time,” says Dominic 
o’Kane, which may not be pos-
sible with other simulation-based 
approaches.

Dr O’Kane is an Affiliate Professor of Finance at the EDHEC Business School 
in Nice where he specialises in derivative valuation and market regulation. 
He has taught at the Oxford University, the London Business School and at 
Yale University. Prior to joining EDHEC he was Head of Quantitative Research 
at Lehman Brothers in London which he left in 2006. He has published wi-
dely in academic journals and wrote “modelling Single and multiname credit 
derivatives” which was published by Wiley Finance in 2008. Dr O’Kane has a 
doctorate in theoretical physics from Oxford University. 

dominic o’Kane

after summarizing and explaining the regulations in force in markets for non-centrally cleared 
otc derivatives, Dominic o’Kane examined the initial margin approach based on the 
standardized scale. he then examined the calibration of the full initial margin model based on 
the criteria developed by the wGMr across equity, currency, interest rate and credit markets.

Methodology
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