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EDITO
The evaporation of liquidity 
in many markets in 2007-
08 has drawn the attention 
of investors, regulators and 
academics to the impor-
tance of this risk. Indeed, 
a number of financial insti-
tutions have indeed expe-
rienced a decline in the 
liquidity of their assets and greater difficulty to raise capital 
from the markets. 
The concept of liquidity is complex and covers several 
dimensions. Liquidity characterizes the global monetary 
environment, the funding conditions of companies and 
financial institutions, and the ease with which an order is 
executed in a market. In practice, these three dimensions 
are related. The global monetary environment influences 
the conditions under which companies and financial ins-
titutions can raise finance. Brunnermeier and Pedersen 
(2009) have highlighted the link between funding liquidity 
and market liquidity, which mutually reinforce each other 
through “liquidity spirals”.
Investing in illiquid assets is a temptation for many inves-
tors, who thereby hope to capture the associated additio-
nal return (or liquidity premium). Unfortunately, liquidity, 
which in ordinary times is taken for granted in many mar-
kets, suddenly dries up during financial crises, with serious 
implications for the functioning of the financial system and 
the economy.
Although liquidity has always been central to the concerns 
of market professionals, it began to be a subject for intense 
research fairly recently. Early work examined monetary 
liquidity conditions and the liquidity of individual assets. 
But it became clear that liquidity is a global market phe-
nomenon, subject to contagion. More recent studies have 
highlighted the strong commonality between asset returns 
(or investment funds returns, including hedge funds) rela-
ted to liquidity risk, and showed that such risk is not diver-
sifiable. Today, many questions continue to arise, genera-
ting exciting research work. How to measure the liquidity of 
assets and how to evaluate the associated liquidity risk ? 
What are the dynamics of market liquidity and their rela-
tionship to monetary and funding liquidity ? What is the best 
order execution, and what is the optimal composition of a 
portfolio, in the presence of liquidity risk ? Which market 
participants (market makers, high-frequency traders or 
long-term investors) are better able to play the role of li-
quidity provider ? Finally, how to define proper regulation 
with liquidity risk ? These are just some of the questions 
addressed in the research papers presented in this book 
and at the Financial Risks International Forum to be held on 
March 25th and 26th in Paris.

Marie Brière
Amundi, Paris-Dauphine University, Université Libre de Bruxelles

INSTITUT

www.institutlouisbachelier.org

“Promoting, sharing and disseminating financial research”

Created in  September 2008, the Institut Louis Bachelier (ILB) is an internationally networked research centre with the mission of promoting, sharing 
and disseminating French financial research and teaching.

The creation of scientific teams of excellence

The Institut Louis Bachelier is a unique organization that brings together, around industrial partnerships, the best research teams in economics 
and mathematics, as attested by the LABEX (Laboratoire d’Excellence) certification awarded to the ILB within the framework of its Finance and 
Sustainable Development project..

•	 Creation of research programmes directly linked to the financial 
industry : 30 Chairs and research initiatives have been created under 
the aegis of the Institut Europlace de Finance (EIF) and the Fondation 
du Risque (FDR) since 2007, involving more than 200 researchers.

•	 Management and organization of innovative R&D projects in 
collaboration with the Pôle Finance Innovation.

•	 Contribution to and support for the emergence of new training 
at undergraduate, masters and doctoral level in phase with the 
requirements of the Paris Stock Exchange.

•	 Cooperation with French, European, American and Asian universities 
and research centres.

Enhancing the impact of research

The Institut Louis Bachelier disseminates the widest and most effective results from its research programs, particularly to French and European 
regulatory authorities.

•	 The quarterly review “Les Cahiers Louis Bachelier” presents research work from its Chairs and research initiatives in language accessible to 
a wide public.

•	 Publication of discussion papers aiming to clearly inform the public authorities and finance professionals on current topics.
•	 The “Recherche en Finance” portal in partnership with AGEFI.
•	 The financial research community network : www.finXchange.org

Reflection and discussion at a European level

The Institut Louis Bachelier is a veritable crossroads for encounters and contacts with a view to encouraging interaction between the world of 
research and economic actors.

•	 Financial Risks International Forum : this annual event aims to present the best international research work and, by means of exchanges, 
discussions and round-tables, to address the concerns of economic actors.

•	 Thematic Semesters : organized in the form of lectures, seminars and courses, these thematic semesters aim to encourage exchanges 
between academics and professionals on shared problem areas.

•	 Chairs Day : held annually, this event aims to present and compare the work carried out in the context of the Chairs and research initiatives of 
the Institut Louis Bachelier.

•	 Scientific Mornings : occasions for reviewing the latest developments in financial research through the research projects supported by the 
Institut Europlace de Finance.
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Breakdown of 30 Chairs and research initiatives in terms of the  
four strategic axes of LABEX Finance and Sustainable Growth

Axe 1 : Finance and Sustainable 
Development

Axe 2 : Finance of Demographic 
and Economic Transitions

Axe 3 : Risk and Regulation

Axe 4 : Behavioural Finance
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How can a fund manager ensure 
constant liquidity for client-inves-
tors, while placing their money in 
assets whose liquidity is not always 
guaranteed ? Such is the very real 
problem addressed in the paper by 
Serge Darolles, Jérémy Dudek and 
Gaëlle Le Fol, which examines the 
case of investment in sovereign debt 
securities issued by governments of 
emerging countries. 

Contagion counteracts the benefits of 
diversification 

These securities increasingly attract 
investors because they are conside-
red relatively low risk and produce 

high returns. Hence the success, 
since 2010, of funds invested in 
emerging markets. To diversify risk, 
these funds are of course spread 
across several markets, with some 
aiming to track indices such as the 
JP Morgan BGI-EM Index. But in 
these relatively immature markets, li-
quidity risk – i.e. the risk of not being 
able to sell one’s securities – still 
exists, and contagion arises, cau-
sing all the markets to plunge simul-
taneously. Referred to as a recorre-
lation phenomenon by economists, 
such contagion is of great concern 
to fund managers, who risk seeing 
all the benefits of their diversification 
policy disappear.

Serge Darolles

Serge	 Darolles	 is	 Professor	
of	 Finance	 at	 Paris-Dauphine	
University	 where	 he	 teaches	
Financial	 Econometrics	 since	
2012.	 Prior	 to	 joining	 Dauphine,	
he	worked	for	Lyxor	between	2000	
and	 2012,	 where	 he	 developed	
mathematical	 models	 for	 various	
investment	 strategies.	 He	 also	
held	consultant	roles	at	Caisse	des	
Dépôts	 &	 Consignations,	 Banque	
Paribas	 and	 the	 French	 Atomic	
Energy	 Agency.	 Mr.	 Darolles	 is	
specialized	 in	financial	econome-
trics.	He	has	written	numerous	ar-
ticles	which	have	been	published	
in	 academic	 journals.	 He	 holds	
a	 Ph.D.	 in	 Applied	 Mathematics	
from	 the	 University	 of	 Toulouse	
and	 a	 postgraduate	 degree	 from	
ENSAE	ParisTech.

Contagion between markets, 
exemplified by an emerging 
market
LIQUIDITY AND CONTAGION IN THE 
SOVEREIGN DEBT MARKET

Based on an interview with Serge Darolles and on the paper “Liquidity 
Contagion : The Emerging Sovereign Debt Market example” by Serge 
Darolles, Jérémy Dudek and Gaëlle Le Fol.

B IOGRAPHY

Financial markets are of course increasingly interconnected, but this ines-
capable interdependence must be distinguished from the much more 
violent contagion that arises in times of crisis. By analysing the example 
of the sovereign debt market of emerging countries, the authors distin-
guish contagion due to structural causes and contagion arising from flows 
between markets related to liquidity crises. They show that the 2007-08 
crisis in the debt markets of emerging countries corresponds to the second 
case. And they develop an approach that allows asset managers, faced 
with liquidity risk, to anticipate these crises.

Two types of contagion

The authors first analyse the ori-
gin of contagion. On the one hand, 
the causes may be structural. For 
example, on the strength of bad 
news concerning a car manufac-
turer such as Renault, the market 
concludes that it probably also ap-
plies to Peugeot-Citroen. Hence a 
contagion effect, with the fall in the 
Renault share price leading to a fall 
in PSA share price. It is a matter of 
structural recorrelation, related to the 
analysis of the future return on these 
securities.
On the other 
hand, when the 
Korean market 
falls sharply, 
and the Brazilian 
stock exchange 
immediately fol-
lows suit, this 
cannot be seen as a structural phe-
nomenon. Such contagion is explai-
ned by financial flows, related to a 
liquidity crisis. Investors, suffering 
losses in one market and seeing its 
liquidity quickly shrink due to a lack 
of depth, will try to raise cash by sel-
ling securities in other markets – re-
sulting in falls in these markets too... 
and the risk of not being able to exit 
from them either.

The risk of a vicious circle 

Furthermore, in such a situation, 
fund managers specializing in emer-
ging markets are faced with wor-
ried clients wanting to redeem their 
shares. A vicious circle can then be 
triggered : clients taking flight further 
increases the fund’s losses, resulting 
in a growing liquidity problem, which 
in turn worries the remaining inves-
tors. Thus, in the autumn of 2008, the 
performance of two funds aiming to 
track the JP Morgan BGI-EM index 
strongly diverged : the first, Pictet, 

which suffered only a limited loss on 
the assets managed (10 %), due to 
withdrawals, was able to track the 
index, whereas Julius Baer, faced 
with a greater exit volume (30 % of 
assets), posted an inferior perfor-
mance.

Knowing whether liquidity is in question 

The authors therefore insist on the 
seriousness of contagion and its 
consequences when it stems from a 
liquidity problem. Hence it is impor-
tant for an asset manager to know 
whether the cause of the contagion 

is in principle of 
no concern or 
whether liquidity 
is in question. 
Thus the ana-
lysis of the pe-
riod 2007-08 in 
emerging mar-

kets shows that the contagion then 
evident among sovereign debt mar-
kets of emerging countries did not 
originate from structural factors, but 
rather from a liquidity crisis.
The value of the approach developed 
by the authors is that it can help 
asset managers anticipate conta-
gion, by detecting events upstream. 
According to this model, the liquidity 
in emerging markets is measured by 
the “base” of credit default swaps 
(CDS) pertaining to various sovereign 
debts, i.e. the difference between the 
CDS premium and the spread asso-
ciated with the underlying obligation. 
When this “base” increases, liquidity 
becomes problematic.
So what the authors ultimately want 
to offer managers is a tool for mana-
ging their liquidity : in the event of a 
crisis, the level of cash in the fund’s 
assets needs to be increased, to 
cope in particular with possible wit-
hdrawals. And of course, once the 
situation improves, the level should 
be reduced.

Recommendations to asset 
managers :

Ensure joint monitoring of liqui-
dity risk in different markets.

Consequently adjust the fund’s 
liquidity level by increasing 
the proportion of cash in crisis 
periods.

As a first step, the authors start from an arbitrage relationship to extract a mea-
sure of the liquidity of sovereign debt markets. The main feature of this measure 
is that it is based solely on price data. It is therefore usable even when investment 
flows to these markets are not observed. Then in a second step, they propose a 
measure of liquidity contagion across the various markets, obtained though the 
estimation of a regime switching model. This model allows the dynamic evolution 
of correlation matrices between measures of liquidity by market to be followed. The 
new measure thus allows periods of re-correlation between the liquidity measures 
calculated on different markets to be detected. By jointly applying this approach to 
prices and liquidity measures, it is then possible to link price contagion to issues 
of liquidity contagion.

METHODOLOGY

Serge Darolles, Jérémy Dudek et 
Gaëlle Le Fol : “Liquidity Contagion : 
The Emerging Sovereign Debt 
Market example”.

Brunnermeier, M. K. and Pedersen, 
L. H. (2009). “Market liquidity and 
funding liquidity”. Review of Financial 
Studies, 22(6) : 2201–2238.

Dungey, M., Fry, R., Gonzalez-
Hermosillo, B., and Martin, V. (2005). 
“Empirical modelling of conta-
gion : a review of methodologies”. 
Quantitative Finance, 5(1) : 9–24.

Pelletier, D. (2006). “Regime switching 
for dynamic correlations”. Journal of 
Econometrics,131(1-2):445–473.

Contagion between financial markets, as regards the public debt market of emerging countries, has been due, not to 
structural causes, but to a liquidity crisis.

It is in the interest of asset managers investing in these markets to anticipate these liquidity crises, which can be put 
them in a difficult situation. The model developed by the authors helps them do this.

To respond to a crisis, fund managers should establish a liquidity reserve for meeting clients’ requests to redeem their 
shares.

KEY POINTS

Further
reading...

Recommendations

in the event of a crisis, the 
level of cash in the fund’s assets 
needs to be increased

@Find the Serge Darolles’s
article on www.finXchange.org

Find Serges Darolles’s interview video 
on www.finXchange.org

Video

http://www.finxchange.org
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Traders in the bond market are aware 
that the greater or lesser liquidity of 
a bond affects its price. The authors 
want to show the existence of an “on 
the run premium”, i.e. a premium (or 
price mark-up) attached to secu-
rities that have just been issued, in 
respect of bonds with the same cou-
pons and maturities previously put 
on the market. This premium is rela-
ted to the higher liquidity of the most 
recent securities, because they are 
not “tied up” in institutional investors’ 
portfolios.
Starting from this observation, the 
paper by Jean-Sébastien Fontaine 
and René Garcia goes considerably 
further. It develops a theory of the 

impact of short-term funding condi-
tions – for all financial players – on 
the performance of fixed income se-
curities, whether they be short-term 
swaps or ten-year bonds.

Refinancing on better terms 

More specifically, what the authors 
call the price of funding liquidity, 
in other words the price of liquidity 
for a bank or other financial player 
(measured by the interest rate), will 
affect the price and hence the yield 
of bonds and other securities provi-
ding income fixed in advance.
What is the mechanism ? It is rela-
ted to the example of the “on the run 

The impact of liquidity on 
bond prices
WHEN FUNDING CONDITIONS 
CAUSE FIXED INCOME ASSETS TO 
FLUCTUATE

Based on an interview with René Garcia and on the paper “Bond Liquidity 
Premia” by Jean-Sébastien Fontaine and René Garcia.

The price of fixed income securities – Treasury bills, government and 
corporate bonds, swaps and other forward contracts – has in principle 
no connection with the short-term financing conditions of banks. These 
markets are not linked. The paper by Jean-Sébastien Fontaine and René 
Garcia shows how this belief is false. It proves on the contrary that a tighte-
ning of liquidity for financial players widens the yield spreads between fixed 
income securities. The most liquid, such as Treasury bills, are then in high 
demand, and their risk premium falls. Conversely, less liquid assets suffer 
a decline in their prices, accentuated by the phenomenon of the flight to 
quality.

premium”. To refinance through the 
central bank or in the interbank mar-
ket, banks must deposit a security 
guarantee. This guarantee will be 
more readily accepted if the market 
is particularly liquid : in which case, 
refinancing will take place under 
the best conditions, and the bank in 
need of funds will obtain lower inte-
rest rates than if it deposited a less 
easily tradable security. This high 
liquidity of certain securities thus 
augments their price, since they are 
able to obtain 
lower interest 
rates. Being 
able to easily 
sell a security 
for cash is all 
the more va-
lued as finan-
cing condi-
tions tighten 
and liquidity is less abundant. It is in 
this market context that price diffe-
rentials, and therefore yields, widen 
between the various fixed income 
securities, according to whether 
they are more or less liquid.

Highly liquid Treasury bills 

Among highly liquid securities, 
Treasury bills occupy pride of place. 
They are almost equivalent to liquidi-
ty, so wide is their market. Logically, 
they will be even more sought after 
as financing conditions tighten and 
liquidity is scarce, since they can be 
easily traded for cash. In such tight 
bank financing situations, the price 
of these greatly demanded govern-
ment bonds will therefore increase. 
As a result, in the case of fixed in-
come securities, their yield (the risk 
premium associated with them) will 
decrease.

Divergent developments for corporate 
bonds 

With regard to corporate bonds (is-
sued by companies), these evolve 
differently depending on whether 
they are well or poorly rated by ra-
ting agencies. If they have AAA, AA 
or A ratings, their yield will follow 
the government bond yield (which, 
in the case of Treasury bills, falls in 
crisis situations, in accordance with 
the mechanism described above). In 

contrast, all lower-
rated securities 
will on the contra-
ry see their risk 
premium increase 
in the event of  a 
liquidity shock. In 
other words, their 
price will fall and 
their yield rise. In 

particular, when financing conditions 
become more difficult, the “flight to 
quality” factor comes into play. With 
regard to interest rates on interbank 
loans (LIBOR), they too tend to go 
up in in tight financing conditions. 
This may seem odd, with respect to 
short-term loans (three months, in this 
case), which are therefore relatively 
liquid. But this is in comparison with 
Treasury bonds : if, after having made 
a three-month loan to a competitor, a 
bank wants to obtain cash quickly, it 
must enter into a new contract with 
another bank, from which it will bor-
row the money required. Finding a 
counterparty is not cost-free, whe-
reas a Treasury bond can be sold 
immediately for cash at no additio-
nal cost. That is why, when liquidity 
is scarce, the yield on a three-month 
LIBOR loan is higher than that of a 
three-month Treasury bill. The same 
goes for swap contracts.

when liquidity is 
scarce, the yield on a three-
month LIBOR loan is higher 
than that of a three-month 
Treasury bill

Correct measurement of the risk 
premium associated with greater 
or lesser abundance of liquidity is 
invaluable for traders. It allows them 
to implement arbitrage, taking into 
account bond yields, stock price 
volatility and market liquidity.

It is very much in the interest of 
financial intermediaries such as 
hedge funds, which make use of 
leverage, to closely monitor fun-
ding liquidity so as to fine-tune their 
strategies. 

This analysis can be used by risk 
managers, but it is equally impor-
tant for central banks and the 
conduct of economic policy.

Recommendations

Acharya, V. V. and L. Pedersen. 2005. 
“Asset pricing with liquidity risk”. 
Journal of Financial Economics 
77:375–410.

Brunnermeier, M. K. and L. 
Pedersen. 2008. “Market liquidity 
and funding liquidity”. Review of 
Financial Studies 22:2201–2238.

Cochrane, J. and M. Piazzesi. 
2005. “Bond risk premia”. American 
Economic Review 95:138–160.

Duffie, D. 1996. “Special repo rates”. 
The Journal of Finance 51:493–526.

Garleanu, N. and L. H. Pedersen. 
2011. “Margin-based asset pricing 
and deviations from the law of one 
price”. Review of Financial Studies 
24(6), 1980–2022.

Krishnamurthy, A. 2002. “The 
bond/old-bond spread”. Journal of 
Financial Economics 66:463–506.

Further
reading...

Funding conditions for banks and other financial intermediaries rebound 
on the prices of all fixed income securities (and thus their yield).

Tightening of these conditions – less liquidity – causes an increase in 
yield spreads.

The most liquid securities, such as Treasury bills, see their prices rise.

In contrast, the price of less easily tradable securities falls, and therefore 
their yield increases.

KEY POINTS

@Find the René Garcia’s
article on www.finXchange.org

René Garcia

René	 Garcia	 is	 Professor	 of	
Finance	 at	 EDHEC	 Business	
School	and	the	Academic	Director	
of	 the	 EDHEC-Risk	 Institute	 PhD	
in	 Finance	 programme.	 He	 was	
previously	 a	 professor	 at	 the	
Université	 de	 Montréal	 and	 the	
scientific	 director	 of	 the	 interuni-
versity	 research	 centre	 CIRANO.	
His	 research	 interests	 in	 finance	
revolve	 around	 the	 valuation	 of	
financial	 assets,	 portfolio	 mana-
gement,	 and	 risk	 management.	
In	 econometrics,	 he	 is	 interested	
in	non-linear	models,	 in	particular	
regime-switching	models.	He	has	
published	 in	 leading	 journals	 in-
cluding	 Econometrica,	 Journal	 of	
Econometrics,	Journal	of	Finance,	
Management	 Science,	 and	
Review	 of	 Financial	 Studies.	 He	
is	 a	 co-founder	 of	 the	 Journal	 of	
Financial	Econometrics.	Professor	
Garcia	 has	 received	 numerous	
research	 grants,	 held	 the	 Hydro-
Québec	 chair	 in	 integrated	 risk	
management	and	financial	mathe-
matics,	and	was	recently	awarded	
a	 three-year	 endowment	 by	 the	
AXA	Research	Fund.	

B IOGRAPHY

The crisis has shown that funding problems in the markets and reduced liquidity 
can amplify the impact of financial shocks. The authors identify and measure the 
value of funding liquidity from a sample of U.S. Treasury bills and government 
bonds. They add a “financing conditions” component to a rate structure model wit-
hout arbitrage, and from this deduce the yield spreads between fixed rate secu-
rities. They then extract the liquidity factor of the yield of the securities, using a 
“state-space” model,  and by means of a Kalman filter that takes into account a 
nonlinear function of bond prices. A mathematical regression shows that increa-
sing the value of funding liquidity impacts of the growth of assets within shadow 
banking, and causes a decrease in risk premia on government bonds and an in-
crease for LIBOR-type loans, swap contracts and corporate bonds.

METHODOLOGY

http://www.finxchange.org
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The paper by Stéphane Crépey and 
Raphaël Douady takes as its starting 
point an observation apparent from 
the beginning of the liquidity crisis in 
August 2007, namely the divergence of 
rates (which has persisted ever since) 
between LIBOR (London InterBank 
Offered Rate, the short-term interest rate 
applied to interbank loans) and over-
night swap contracts with the same ma-
turity. In theory – also confirmed up until 
July 2007 for the equivalent instruments 
used in the euro zone – there should 
be no spread between a three-month 
loan at Libor rates (three-month Euribor 
in the Eurozone) and an overnight 
indexed swap contract (OIS, or Eonia 

three month forward in the Eurozone). 
The first corresponds to a three-month 
loan, the second to an overnight loan 
renewed daily for three months. The 
authors analyse this spread between 
Libor and OIS, referred to as the LOIS 
by market operators in London, which is 
attributable to the lack of trust between 
banks since August 2007.

Spread : a combination of two factors 

The first studies explained spread 
through the combination of two factors: 
credit risk and liquidity. With the crisis, 
there arose a risk in lending to a bank 
liable to become insolvent. Since then, 

Stéphane Crépey

Stéphane	 Crépey	 is	 Professor	 at	
the	 Mathematics	 Department	 of	
Evry	 Val	 d’Essonne	 University,	
France.	 He	 is	 director	 of	 the	
MSc	 Financial	 Engineering	 pro-
gram	M2IF	at	Evry	Val	d’Essonne	
University.	 His	 current	 research	
interests	 are	 Financial	 Modeling,	
Counterparty	 and	 Credit	 Risk,	
Numerical	 Finance,	 as	 well	 as	
connected	mathematical	topics	in	
the	fields	of	Backward	Stochastic	
Differential	 Equations	 and	 PDEs.	
Stéphane	Crépey	also	had	various	
consulting	activities	in	the	banking	
and	financial	engineering	sector.

In search of optimum interbank 
lending
UNDER WHAT CONDITIONS IS IT IN THE 
INTEREST OF BANKS TO MAKE FORWARD 
LOANS ?

Based on an interview with Raphaël Douady on the paper by Stéphane 
Crépey and Raphaël Douady, “The Whys of the LOIS : Credit Skew and 
Funding Spread Volatility” (forthcoming in Risk magazine).

The subprime crisis, in August 2007, led to a serious rupture in the econo-
mics of interbank loans. While interbank three-month interest rates had up 
until then been the same as the rates for overnight swap contracts for an 
equivalent period, since then a gap (spread) has opened up, reflecting the 
lack of trust between credit institutions. The paper by Stéphane Douady and 
Raphael Crépey analyse this spread, which is associated both with the risk 
faced by the borrower as well as the volatility of refinancing conditions for 
the lending bank. The model they present allows them to determine, for the 
lending bank, the optimum loan (amount, interest rate) over several months, 
compared to overnight loans.

risk has become an essential compo-
nent of the price at which a bank agrees 
to lend to another. From this standpoint, 
lending for three months or lending 
overnight (Eonia) do not amount to the 
same thing. In the first case, the bank 
is committed to a fixed period, which in 
the event of a crisis, is not insignificant. 
If the borrowing institution declares 
bankruptcy during period, the “lender” 
bank is left with a bad loan. Conversely, 
with an overnight loan, in the event of 
deteriorating credit conditions, either for 
itself or for the other party, the bank is-
suing the loan can demand repayment 
and not renew the loan.

The impact of liquidity on spreads 

This credit risk has been highlighted 
since 2010. However, the liquidity com-
ponent, the second explanatory factor, 
has tended to be viewed as a statistical 
residue. As a result there have been no 
attempts to model 
it theoretically, 
which would allow 
its measurement 
to be put on a solid 
foundation. The 
major contribution 
of this paper is to present a model able 
to assess the specific impact of the li-
quidity factor on the LOIS.
The volatility for banks of their refinan-
cing costs and of the amounts to refi-
nance is in this regard crucial. When 
they make a loan, they are in a state of 
uncertainty about their future liquidity 
needs and therefore run a risk on the 
cost of these liquidity needs. The inte-
rest rate that banks have to pay to refi-
nance a loan is subject to high volatility 
and depends on several parameters, 
particularly their borrowing require-
ments and their short-term debt level. 
At the slightest warning sign, this rate 
will climb, with every bank being closely 

scrutinized by its competitors. Whereas 
at an active level the bank has tied up 
funds by lending for three months, at a 
passive level, the cost of its debt can 
rise substantially – and to an unpredic-
table extent, with daily fluctuations. By 
rolling over an overnight loan, a bank 
can control its liquidity requirements 
better and avoid being squeezed and 
forced to borrow at exorbitant rates. It 
is for this reason that institutions add 
a cost premium to a three month loan, 
compared to overnight loans.

The ultimate cost of uncertain liquidity 

The authors have modelled this volatility 
of refinancing conditions, which makes 
the ultimate cost of liquidity very uncer-
tain. The aim is to determine at what 
rate, given this uncertainty, it may be 
advantageous for a bank to lend over 
a period of several months, compared 
to an overnight loan. Basically it is a 

matter of defining 
an optimum loan 
amount for each 
bank, given its 
market conditions, 
and a three month 
lending rate that 

can obtain a return equivalent to that of 
an overnight contract.
The model thus shows that the LOIS 
depends on two components : one 
concerns credit risk, in the sense of the 
gradient of credit default swap (CDS) 
rates for a representative Libor bor-
rower; and the other concerns liquidity 
risk and the volatility of the refinancing 
conditions of the lending bank. This 
second component corresponds to the 
lending bank’s option not to renew the 
loan if it turns out that it is not cost effec-
tive. The price of this option is proportio-
nal to the square root of the loan term, 
and depends on the volatility of the CDS 
spread of the bank making the loan.

assess the specific 
impact of the liquidity 
factor on the LOIS

The authors offer a stylized model of general equilibrium, in which the lender institution 
compares two possibilities : one, lending for a fixed term – e.g. 3 months – and two, 
for the same period of time, rolling over an overnight loan, while retaining the option 
of altering, depending on market conditions and liquidity needs, the amount loaned. 
Equilibrium is reached when the optimal return for the bank is the same in both cases. 
Empirical observations reveal the term structure of LOIS to be the square root of the 
maturity period, which confirms the theoretical analysis, on the basis of the Eurozone 
interbank market over the period mid-2007 to mid-2012. Thus the 3-month LOIS is 
explained both by the credit risk factor and by the liquidity component up until early 
2009, and especially by liquidity since then.

METHODOLOGY

B IOGRAPHY

The proposed equilibrium model allows 
a bank to engage in arbitrage on the 
basis of the LOIS, by opting for either a 
Libor-type forward loan or an overnight 
loan, with or without an OIS.

Another possible application concerns 
the calibration or estimation of the vola-
tility of the funding spread (stochastic 
model), in the context of multiplot rate 
models and/or CVA (credit value adjust-
ment) calculations.
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Further
reading...

Since August 2007, banks take on risks by forward lending to credit institutions.

The risk concerns credit (in the event of default by the borrower).

KEY POINTS

@Find the Stéphane Crépey’s
article on www.finXchange.org
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order), execution as close as pos-
sible to the closing price (target close 
order). 

The trade-off between execution costs 
and capital loss risk

Regarding IS orders, the trade-off 
facing the seller may be summarized 
as follows : either he decides to sell 
the securities quickly, in which case 
execution costs and market impact 
are likely to be high; or he decides to 
take the time needed to circumvent 
the issue of liquidi-
ty, but he may then 
run up against 
another risk, that of 
seeing the prices 
of securities to 
be sold fluctuate 
( d o w n w a r d s ) 
and, as a result, 
of disposing of them in less favou-
rable conditions than anticipated. 
Moreover, most research on optimal 
execution has addressed this issue 
of the optimal scheduling of orders, 
rather than the second relevant ques-
tion, that of the overall cost of execu-
tion. This latter question concerns the 
difference between the price targe-
ted and the price actually obtained, 
to which must also be added the 
implicit cost linked to the price risk 
inherent in the selling process.

The marked-to-market price is not rele-
vant

Olivier Guéant’s papers “Execution 
and block trade pricing with optimal 
constant rate of participation” and 
“Optimal execution and block trade 
pricing : a general framework” ad-
dress these two questions for POV 
orders and IS orders respectively. In 
the case of POV orders, where par-
ticipation in the market is constant, 
a formula is used to determine the 

optimal percentage of market parti-
cipation.
Olivier Guéant emphasizes that the 
marked-to-market price (in other 
words, the stock market price) is not 
relevant for pricing a large block of 
shares, since liquidity, which is ba-
sically limited, logically causes the 
price to fall. A risk premium must also 
be deducted. Olivier Guéant eva-
luates these two factors affecting the 
actual price of a block trade : they 
depend on the volume of shares to 
be sold, market liquidity, volatility 

and the desired 
level of risk. For 
IS orders, without 
the constraint of 
constant market 
participation, he 
is also able to 
define the optimal 
trading curve (in 

other words, the ideal pace of selling 
shares in a given period of time).
In addition, the actual price obtained 
from the sale of a block of shares can 
be written in closed form : it corres-
ponds to the market price, adjusted 
by a liquidity and risk premium, ob-
tained when the duration of the exe-
cution of the order is unconstrained. 
Surprisingly, the author concludes 
that the sale of a block of shares, with 
no market participation constraint, re-
duces the premium and liquidity risk 
by no more than 15 % compared to 
a POV sale with continuous participa-
tion in the market.

This analysis, by virtue of its inno-
vative approach, opens the way to 
many applications : taking account of 
execution costs and the penalization 
of liquidity in portfolio choices; deter-
mination of the “haircut” to be applied 
to collateral; more accurate assess-
ment of the value of a portfolio, be-
cause adjusted for liquidity (and the 
risk linked to liquidation); and so on.

B IOGRAPHY

Evaluation of a portfolio should not 
be based on MtM value (stock mar-
ket value), but should take account 
of the costs related to liquidity and 
volatility. Closed formulas allow this 
evaluation.

These formulas can be used to bet-
ter estimate illiquid portfolios and to 
penalize them.

They can calculate the minimum 
haircut required in the framework of 
a deal with use of collateral.

Trading curves based on the 
Almgren-Chriss model must be 
calculated using Newton-type nu-
merical methods on a Hamiltonian 
system and not on Lagrangian 
equations.
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Further
reading...

Selling a block of shares entails a liquidity and risk premium. 

It is possible to estimate this premium, using a closed formula, based on 
market microstructure indicators. 

The decision to sell a block of shares without the constraint of market 
participation does not lead to major savings : the liquidity and risk pre-
mium is only reduced by 15 % at most compared to a sale with constant 
participation in the market.

KEY POINTS

@Find the Olivier Guéant’s
article on www.finXchange.org

What does it cost to sell a “block” 
of shares ?

What could be easier than placing a 
share order ? For the practitioner, whe-
ther it be an investment bank or asset 
manager, this is something done on 
a daily basis. From an academic 
perspective, financial mathematical 
models view placing a share order 
as a basic instrument, usually done 
cost free. However, there is a growing 
academic literature that addresses 
the question of the optimal execution 
of large orders. The underlying issue 
is that of liquidity: a trader wanting to 
sell a large block of shares, which is 
likely to significantly alter the price of 
a security, is faced with high costs, 
or worse, will be unable to sell all the 
shares for lack of sufficient liquidity, 
if the order needs to be executed 
quickly. This issue of liquidity and the 

optimal way to execute orders, by 
multiplying smaller sales orders and 
placing them gradually, is even more 
relevant today since liquidity is frag-
mented among several trading plat-
forms and the average transaction 
size has decreased.

Various ways of executing an order 

For most players, the execution of 
a stock sell order goes through an 
intermediary, who may propose se-
veral methods of implementation : 
constant participation in the market 
(POV order), execution as close as 
possible to the initial price (“arrival” or 
“Implementation Shortfall” (IS) order), 
execution as close as possible to the 
average price over a period (VWAP 

ESTIMATING THE LIQUIDITY PREMIUM 
AND RISK ASSOCIATED WITH THE 
SALE OF A BLOCK OF SHARES

Based on an interview with Olivier Guéant about his papers “Optimal exe-
cution and block trade pricing : a general framework” and “Execution and 
block trade pricing with optimal constant rate of participation”.

Selling a stock is a simple operation that in principle raises no practical or 
theoretical problems. But when the sale concerns a large block of shares, 
the issue of liquidity arises. It becomes a matter of a trade-off between a 
quick sale, which may affect the market and be costly, and selling over 
a longer period, with the associated risk of the stock price falling. Olivier 
Guéant’s two papers seek to evaluate the overall cost of execution, depen-
ding on the procedure adopted by the seller.

Olivier Guéant generalizes the Almgren and Chriss model by placing it within a 
rigorous mathematical framework. With regard to POV orders, the literature has 
been silent, even though many institutions use them. With regard to IS orders, the 
Hamiltonian characterization obtained makes the model computable using nume-
rical simple methods that can be extended to more complex portfolios. Regarding 
the pricing of liquidity and price movement risk during execution, the indifference 
pricing approach is used. The methodological innovation consists of basing liquidity 
premia, i.e. macro-use indicators, on parameters related to market microstructure 
(market impact, cost performance, intraday volatility). This transition from micro to 
macro required the use of complex mathematical tools such as viscosity solutions to 
Hamilton-Jacobi equations.

METHODOLOGY

the actual price 
obtained from the sale of 
a block of shares can be 
written in closed form

http://arxiv.org/pdf/1210.7608.pdf
http://www.finxchange.org
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