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PART 2

What Have We 
Learned from the 
2007-08 Liquidity 
Crisis? A Survey1 

Abstract
The financial crisis of 2007-2008 was a liquidity crisis. Thus, 

we must both study the source of the crisis and evaluate 

the regulatory measures to address it. How was this liquidity 

crisis, and its associated risk, related to other forms of risk? 

What was the nature of the vicious cycle that produced the 

crisis? How did the regulators respond and have continued 

to respond? What are some quantitative dimensions of li-

quidity risk measures? We provide a critical survey of the 

existing literature in an attempt to answer these questions. 

Hamid Mohtadi — Professor, Department of Economics, University of Wisconsin at Milwaukee 
and Visiting Professor, Department of Applied Economics, University of Minnesota

Stefan Ruediger — Assistant Professor, School of Business and Economics, University of 
Wisconsin at Stevens Point 

1 The initial version of this article was written when Mohtadi served as 

Quantitative Director (and VP for Risk Management) at U.S. Bank Corp 

while on leave from the university.
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The financial crisis that began in late 2007 or early 2008, culminating in 

the collapse of several large U.S. financial institutions such as Lehman, 

Washington Mutual, Wachovia, Merrill Lunch, and AIG in 2008, and finally 

settling down in mid-2009, may have in fact had its roots in institutional 

failure, market failure, excessive risk taking, etc., as has been argued by 

numerous pundits and scholars alike. However, much of these discus-

sions have focused on the explanation of what went wrong. As such, 

the policy implications that arise from these discussions relate quite ap-

propriately to ex-ante circumstances, i.e., to improving the financial and 

regulatory environment in order to prevent the next crisis. However, ex-

post, one is faced with a different question. That question is this: should 

the system fail again, what safety tools are in place to limit the scope 

of the disaster? The emphasis in Basel III proposals on banks building 

up adequate liquidity can be understood in this ex-post context. Thus 

referring to the 2007-2008 crisis, the Bank of International Settlements 

(BIS) writes, “the crisis again drove home the importance of liquidity to 

the proper functioning of financial markets and the banking sector. Prior 

to the crisis, asset markets were buoyant and funding was readily avail-

able at low cost. The rapid reversal in market conditions illustrated how 

quickly liquidity can evaporate and that illiquidity can last for an extended 

period of time” [BIS (2010)]. This paper is about understanding liquidity 

and liquidity risk, the first in terms of its ex-post properties in attenuating 

the impact of a severe financial downturn, and the second, in terms of the 

interaction between different dimensions of liquidity risk, notably funding 

and balance sheet liquidity risk among banks and other financial enti-

ties on one hand, and market liquidity risk among traders, on the other. 

Understanding this interconnection by bank managers is as important in 

being prepared for another financial crisis, as having a large amount of 

liquidity at hand. 

Banks’ liquidity and the crisis: an overview
The focus on requiring banks to build adequate liquidity in order to deal 

with a potential crisis is not new. However, the intensity of the attention to 

this issue and the emphasis on its importance is new. The participants in 

this discourse include national and international regulators, banking ex-

perts, and academics, but the stakeholders include everyone. One fun-

damental question is whether a healthier and larger amount of liquidity 

on the part of the banking system would be able to reduce the severest 

impacts of another Great Recession, should there be one, by breaking 

the chain that constituted the vicious cycle of illiquidity-fire sale-illiquidity 

[Brunnermeier and Pedersen (2009)]? This question is relevant in evaluat-

ing the high bar that Basel III has set for liquidity requirement for banks, 

and is relevant for the European Central Bank’s current difficulties (at the 

time of this writing) in addressing the sovereign debt crisis. To the extent 

that the emphasis in banking liquidity has always been on tier-1 capital, 

it would be useful to examine the performance of tier-1 capital during the 

height of the financial crisis and to see whether it remained relatively iso-

lated from the deep market downturn. Figure 1 demonstrates this trend 

for all the FDIC insured banks in the U.S. for the period that just covers 

the crisis. A large dip occurred from the beginning of the second quarter 

of 2008 to the end of the first quarter of 2009. While this decline does 

not bode well for the promise of countercyclicality and thus immunity of 

tier-1 capital from the decline in assets prices and the rise in market risk, 

it should be noted that during this period a few banks exited the system. 

Furthermore, the institutions varied greatly in size over the period. For ex-

ample, even among the top 10 banks, assets varied by a factor of over 10 

(from U.S.$160 billion to over U.S.$1.8 trillion over this period). Thus, to 

glean a better sense of the actual changes in liquidity from the values of 

tier-1 capital, one should consider tier-1 capital relative to the size of risk-

weighted assets. In this way, liquidity is measured relative to bank size. 

In addition, banks exiting the system would create a drop in both the nu-

merator and denominator, so that the ratio is less sensitive to this factor. 

The results are depicted in Figure 2. The decline in liquidity in this relative 

sense is certainly noticeable in Figure 2 as well. In short, to the extent that 

liquidity of banks was still somewhat tied to markets some procyclicality 

remained and arguably contributed to the spread of the crisis and the 

credit freeze that characterized the severest period of the crisis. Basel 

II had tried to address this question to some extent. For example, the 

Final Rule (Basel II) stated, “A bank should incorporate liquidity risk into 
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Figure 1 – Trends in tier-1 capital for all FDIC insured banks (2007-2009)
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Figure 2 – Trends in tier-1 capital relative to risk-weighted assets of all 
FDIC insured banks (2007-2009)
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the assessment of its capital adequacy. A bank should evaluate whether 

capital is adequate given its own funding liquidity profile and given the 

liquidity of the markets in which it operates” [Federal Register (2008)]. 

However, several factors conspired to reduce the effectiveness of regu-

latory mechanisms in preventing a liquidity crisis. First, the implementa-

tion of the Basel II accord in the U.S. banking system was long lagging 

behind Europe and the first U.S. bank that began to fully implement 

the Final Rule (JP Morgan) did not begin to do so until January 2009.2 

Second, under Basel II the emphasis on stress testing came about late 

in the game and in fact in many U.S. banks the examination and imple-

mentation of stress testing did not begin until well into the crisis period. 

Third, while stress testing in Basel II focused on credit risk, the emphasis 

on the adequacy of liquidity under stress conditions was not sufficiently 

addressed at that time. This task was in fact postponed and relegated 

to Basel III, which has yet to be implemented in the US. “To complement 

these principles [of sound liquidity management], the Committee has 

further strengthened its liquidity framework by developing two minimum 

standards for funding liquidity. These standards have been developed 

to achieve two separate but complementary objectives. The first objec-

tive is to promote short-term resilience of a bank’s liquidity risk profile 

by ensuring that it has sufficient high-quality liquid assets to survive a 

significant stress scenario lasting for one month. The Committee devel-

oped the Liquidity Coverage Ratio (LCR) to achieve this objective. The 

second objective is to promote resilience over a longer time horizon by 

creating additional incentives for banks to fund their activities with more 

stable sources of funding on an ongoing basis. The Net Stable Funding 

Ratio (NSFR) has a time horizon of one year and has been developed 

to provide a sustainable maturity structure of assets and liabilities” [BIS 

(2011); bracket added by the authors]. We will discuss these proposed 

measures in some detail below. Of course, to the extent that high qual-

ity assets qualifying for liquidity include sovereigns [BIS (2010)], recent 

events regarding European sovereign debt raise concerns about the 

level risk that is associated even with this type of assets. Time will only 

tell what the outcome will be. 

Industry practice and the liquidity crisis
What was the actual practice of the financial sector, broadly defined, in 

managing liquidity risk and how was that practice responsible, if at all, for 

the financial crisis of 2007-2008? This question is of importance because 

the entire financial sector is not subject to Basel regulations (i.e., insur-

ance companies are exempt) and yet the interaction between non-banks 

and banks is of critical importance for both bank liquidity and systemic 

risk considerations. No example better serves to illustrate this point than 

the collapse of AIG and its central role in securitization and credit default 

swaps and its interconnections to the rest of financial sector. At a formal 

level, one might distinguish between liquidity under an asset approach in 

which the firm maintains liquid instruments on its balance sheet that can 

be drawn upon when needed, and that under a cash flow approach in 

which the firm attempts to match cash outflows against contractual cash 

inflows across a variety of near-term maturity buckets. While insurance 

companies tend to follow the former approach, banks tend to follow the 

latter [BIS (2006)]. A key issue is the extent to which it is the parent versus 

the subsidiary units that provide liquidity to affiliates that are under stress 

and the implications of cross-affiliate transfers of funds and collateral 

across national borders, sectors, and currencies. Liquidity support from 

parents is less common in the insurance sector than in the banking sec-

tor, where the parent firm is a source of strength and ensures that there 

are resources at both the parent and subsidiary levels to address liquidity 

events as they arise. This is consistent with the increased centralization 

of liquidity risk management in banks [BIS (2006)]. To what extent was the 

decentralized approach towards liquidity risk management in the insur-

ance industry linked to the downfall of AIG as a whole and thus the entire 

liquidity crises that ensued? To get an insight to this question, consider 

that the CDO and CDS agreements. These agreements were issued by a 

subsidiary of AIG, AIG Financial Products (AIGFP), using the AAA rating 

of AIG to provide ratings for the CDO and CDS agreements. While only 

some CDO and CDS agreements had to be paid because of the default 

of the underlying asset, this clearly highlights the existence of an agency 

problem where one entity was responsible for the liquidity risk of another 

entity that actually carried out the risky operations [Whitehead (2010)]. 

Moreover, AIG did have to shore up far more money as it lost its own AAA 

rating due to the above process.

More specifically, the OTC transactions from AIG lacked regulatory over-

sight, for three reasons: 1) the Commodity Futures Modernization Act of 

2000 essentially eliminated regulation for the OTC CDS and CDO trans-

actions of AIG; 2) the subsidiary of AIG, AIGFP, was subject to regula-

tion and oversight by the New York State Insurance Department, which 

specifically excluded the kind of OTC transactions AIGFP was engaged 

in from regulatory oversight and thus AIG was able to avoid having to 

fulfill reserve requirements for these transactions; and 3) the fact that AIG 

was not required to fulfill reserve requirements for its OTC transactions, 

essentially allowed them to offer CDS at lower costs than its competitors 

[Cunningham and Zaring (2009); Hazen (2009); Werrett (2009); and White-

head (2010)]. At the core of the collapse of AIG were two issues: 1) AIG 

applied inappropriate risk models which predicted that AIG had a 99.85% 

chance to never having to make a CDS payment [Whitehead (2010)]. The 

risk models also failed to account for the possibility of systemic events 

and occurrence of large economic shocks. 2) AIG only paid attention to a 

CDS payout situation caused by the default of the underlying asset, loan, 

or bond, completely ignoring that in the case of a downgrade of AIG, it 

The Capco Institute Journal of Financial Transformation
What Have We Learned from the 2007-08 Liquidity Crisis? A Survey

2 Banks would enter a “parallel run” period during which banks’ own methods and the 

advanced IRB methods were utilized. Once accepted by the regulators, the banks would 

exit the parallel run and become fully Basel II compliant.  
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would have to post billions of dollars in collateral as the guarantor to the 

obligations of AIGFP, thus making another downgrade more likely and 

exacerbating the situation [Haldane (2009); Whitehead (2010)].

Industry-wide, one of the most common sources of firm-specific liquidity 

risk and liquidity stress across all sectors was downgrades or other nega-

tive news, leading to a loss of market confidence in a firm [BIS (2006)]. 

In addition to the centralized approach, liquidity stress testing was also 

conducted at the subsidiary level, or by geographical regions, when it 

was conducted at the group level. This was especially widespread in the 

insurance sector, but was also seen among some banks. This is espe-

cially relevant when the nature of stress scenarios differ between jurisdic-

tions. Firms that did not conduct stress testing at the subsidiary level es-

sentially assumed that all liquidity risks reside in the main corporate unit; 

these risks were thus analyzed by a group-level test. Subsidiary-level 

stress testing results were also reviewed at the group level, regardless 

of centralization, but in this case, subsidiaries had greater autonomy to 

devise scenarios that were specific to them. We have seen how granting 

such autonomy towards risk centers may have been at the root of some 

of the most risk-prone behavior in the insurance industry as was the case 

with AIG. In the final sections of the paper, we will also examine why the 

regulatory enforcement of the practice of stress testing failed to equip 

the banking sector with sufficient liquidity to provide some cushion for 

the impact of the financial crisis. But prior to that, we will present what is 

the key section of this survey, namely, the underlying mechanism of the 

vicious cycle that produced the crisis. 

Liquidity risk and systemic propagation: a vicious 
cycle 
Several key research papers in economics have pointed to the possibil-

ity of a vicious cycle between different forms of liquidity on one land, 

and the rise of systemic risk, on the other. A path breaking paper in this 

area is by Brunnermeier and Pedersen (2009). By linking trading liquidity 

with funding liquidity this paper shows their mutually reinforcing pos-

sibilities and consequently the resulting downward vicious spirals. Thus 

they write: “We provide a model that links an asset’s market liquidity 

(i.e., the ease with which it is traded) and traders’ funding liquidity (i.e., 

the ease with which they can obtain funding). Traders provide market 

liquidity, and their ability to do so depends on their availability of funding. 

Conversely, traders’ funding, i.e., their capital and margin requirements, 

depends on the assets’ market liquidity. We show that, under certain 

conditions, margins are destabilizing and market liquidity and funding 

liquidity are mutually reinforcing, leading to liquidity spirals. The model 

explains the empirically documented features that market liquidity (i) can 

suddenly dry up, (ii) has commonality across securities, (iii) is related 

to volatility, (iv) is subject to “flight to quality,” and (v) co-moves with 

the market. The model provides new testable predictions, including that 

speculators’ capital is a driver of market liquidity and risk premiums.” 

Brunnermeier (2009) extends the above analysis by identifying four dis-

tinct economic mechanisms that played a role in the liquidity and credit 

crunch. First, the effects of bad loan write-downs on borrowers’ balance 

sheets caused two “liquidity spirals.” As asset prices dropped, financial 

institutions had (i) less capital and (ii) less access to borrowing, because 

of tightened lending standards. The two spirals forced financial institu-

tions to shed assets and reduce leverage, leading to fire sales, lower 

prices, thus even tighter funding, amplifying and generalizing the cri-

sis beyond the mortgage market. Second, concern about future access 

to capital markets led banks to refrain from lending further. Third, runs 

on financial institutions (Bear Stearns, Lehman Brothers, and others), 

following the mortgage crisis, eroded bank capital further. Finally, the 

mortgage crisis was amplified and became systemic through “network 

effects,” which can arise when financial institutions are lenders and bor-

rowers at the same time. Because each party has to hold additional 

funds out of concern about counterparties’ credit, liquidity gridlock can 

result.3 Garcia (2009) provides an overview of the liquidity spiral hypoth-

esis introduced by Brunnermeier and Pederson (2009). This takes sev-

eral stages: i) a decline in asset value erodes investor net worth more 

than his/her gross worth and borrowing limit. ii) This results in investor 

forced-selling to reduce overall position and maintain leverage ratio. iii) 

The sales depress the price further, inducing more selling and so on. iv) 

A margin spiral reinforces the loss spiral. As margins rise, the investor 

has to sell even more to reduce his leverage ratio. Margins spike in times 

of large price drops, leading to a general tightening of lending.

3 Network credit risk problems can be overcome if a central authority or regulator knows who 

owes what to whom, Brunnermeier notes. Then the system can stabilize. But the opaque 

web of obligations in the financial system that is currently characteristic of securitization 

tends to be destabilizing, leading to heightened liquidity and credit problems.
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Since in this model the decline is triggered by bad loans and write-downs 

before spreading to the other sectors, and since it is well known that such 

loans were concentrated in real estate, it would be of interest to examine 

the implications of this model by considering the decline in major sectors 

of the U.S. economy. This is depicted in Figure 3. As can be seen, the real 

estate downturn preceded that of other sectors. In fact, it was not until 

August of 2008 that the impact of this downturn began to be felt in the 

financial sector. Thus, evidence seems to lend support to the common 

understanding of the leading role of real estate and of the bad loans and 

write-downs that triggered the downturn. 

Support for Brunnermeier and Pedersen’s liquidity spiral mechanism is 

found, among others, by Adrian and Shin (2010) who document strong 

procyclical behavior of marked-to-market leverage among financial in-

termediaries. Viewing balance sheets of financial intermediaries as a 

measure of aggregate liquidity (by showing that balance sheets effects 

spread through changes in the repo markets) the authors are able to 

establish that changes in dealers’ repos are actually capable of predict-

ing “changes in financial market risk as measured by the innovations in 

the VIX” (Chicago Board Options Exchange Volatility Index) [Adrian and 

Shin (2010)]. Repo markets are also at the heart of an analysis provided 

by Gorton and Metrick (2011), who identify “a run on the sale and re-

purchase market,” as the main cause of the financial crisis 2007-2008. 

Gorton and Matrick show how concerns about the liquidity of markets 

for bonds that were used as collateral led to increases in repo haircuts, 

leading to a further decrease in liquidity. Using the spread between 

the LIBOR and the OIS (overnight index swap rates) as a proxy for the 

systemic risk, they demonstrate that securitization banking was a core 

factor in creating such a systemic event. Longstaff (2010) tests for the 

existence of financial contagion by using subprime asset-backed col-

lateralized debt obligations (CDOs) (ABX indexes). Longstaff finds that 

financial contagion effects exist and spread primarily through liquidity 

channels [Brunnermeier and Pedersen (2009)] as well as risk-premium 

channels [Acharya and Pedersen (2005)], rather than through infor-

mation channels [Dornbusch et al. (2000), thus providing evidence of 

“cross-market linkages.” 

Hameed et al. (2010) also attempt to test the theoretical predictions of 

Brunnermeier and Pedersen (2009). Using portfolio information from in-

vestment banks, securities brokers, and dealers listed on NYSE, weekly 

changes in aggregate repo, and weekly spread in commercial paper 

(CP) they show “that negative market returns decrease stock liquidity, 

especially during times of tightness in the funding market.” They further 

show that these adverse liquidity effects spill over into other sectors and 

attribute this to “capital constraints in the market making sector.” An 

empirical investigation of contagion effects in hedge funds is provided 

by Boyson et al. (2010). Basing their analysis of hedge fund contagion 

on the liquidity spiral model of Brunnermeier and Pedersen (2009), they 

find that “large adverse shocks to funding and asset liquidity strongly 

increase the probability of contagion.” Using monthly hedge fund index 

return data they are able to link hedge fund contagion to liquidity shocks. 

Another study by Fontaine and Garcia (2007) finds that liquidity cova-

ries with changes in aggregate uncertainty, as measured by the volatility 

implied in S&P500 options, and with changes in monetary stance, as 

measured by bank reserves and monetary aggregates. Finally, Acharya 

et al.. (2009) focus on the contribution of banks to systemic risk. Measur-

ing systemic risk of financial institutions as “systemic expected shortfall 

(SES), i.e., its propensity to be undercapitalized when the system as a 

whole is undercapitalized,” they show that leverage (measured as assets 

to common equity ratio) in the form of short-term repos and short-term 

asset-back commercial paper agreements play a large role in determin-

ing the systemic risks of financial institutions. They show that the SES 

measure would have been able to predict the distress in market liquidity, 

the drop in asset prices, and the overall increase in credit risk during the 

recent financial crisis.

In short, there is now a well-established and empirically verified research 

on the conceptual explanations of the mechanism that produced the 

financial crisis of 2007-2008. We will investigate whether this rich new 

literature has begun to influence regulatory policy and if so, how. Before 

that discussion, however, we will spend the next section on an important 

component of liquidity risk, namely market liquidity risk and its measure-

ments. 

Measuring market liquidity risk 
The increasing importance of understanding liquidity risk in corporate 

banking calls for a better understanding of other forms of liquidity risk, 

especially market liquidity risk. For example, the BIS writes in the Basel 

III regulations: “Information such as equity prices and credit spreads are 

readily available. However, the accurate interpretation of such informa-

tion is important. For instance, the same CDS spread in numerical terms 

may not necessarily imply the same risk across markets due to market-

specific conditions such as low market liquidity. Also, when consider-

ing the liquidity impact of changes in certain data points, the relation of 

other market participants to such information can be different, as various 

liquidity providers may emphasize different types of data” [BIS (2010)]. 

Given this background, the need to understand different types of liquidity, 

especially market liquidity, is of utmost importance. 

One question is how should one incorporate an actual measure of li-

quidity risk into a bank’s quantitative methodology? The basic approach 

has been to incorporate the cost associated with illiquidity into a market 

risk-based Value at Risk (VaR) calculation. For example, Bervas (2006) 

defines an “Exogenous Liquidity Cost” (ELC) as the worst expected half 

of the bid-ask spread at a particular confidence level and adds this to the 

value of VaR. 

The Capco Institute Journal of Financial Transformation
What Have We Learned from the 2007-08 Liquidity Crisis? A Survey
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Basically when calculating a market-based VaR, the underlying assump-

tions are that (a) the positions can be liquidated or hedged within a fixed 

and fairly short timeframe (one day or ten days), (b) that the liquidation 

of positions will have no impact on the market, and (c) that the bid-ask 

spread is not affected by the size of the position. As a result, the price 

referred to is the mid-price or the last known market price. However, as 

Bervas (2006) argues, the quoted market price cannot be used as a basis 

for valuating a portfolio that is being sold on a less than perfectly liquid 

market: for example, in practice, we must take account of the orderly 

liquidation value or even its distress liquidation value. The standard VaR 

model is not a reliable guide because it neglects the risk to which a port-

folio is exposed during its liquidation. It is nonetheless possible to adjust 

VaR measures. This is done by essentially recalculating the distribution 

of asset returns using not the market value but the liquidation value in 

“normal” times or in times of stress. In general, the value that is realized 

from reselling assets is not equivalent to their theoretical market price 

because a liquidity cost, represented by the half-spread, puts a strain on 

the sale price.

The parametric method for calculating VaR, applied to an asset, is based 

on the assumption of the normal distribution of returns of this asset. Let 

μ be the expected value of the distribution and σ its standard deviation. 

The lowest return expected at date t, at a confidence threshold of 99%, is:

Rt* = ln(Pt*/Pt) = μ – 2.33σ (1)

where Pt is the asset price (i.e., midpoint) at time t and Pt* is the worst 

price expected at a confidence threshold of 99% (hence coefficient 2.33 

under the normal distribution). The value of VaR at date t, measuring the 

highest potential loss at a confidence threshold of 99% is by definition, 

VaR = Pt - Pt* = Pt(1 - eR*t) = Pt(1 -eμ – 2.33σ) (2)

If we assume that the relative bid-ask spread is also taken from a normal 

distribution (see below for relaxing this assumption), the worst relative 

spread at the threshold of 99% is μ’ + 2.33 σ’, where μ’ is the expected 

relative spread and σ’ is its standard deviation. In that case, the exog-

enous liquidity cost (ELC) at a one-day horizon is the worst half-spread 

at the threshold of 99%:

ELC = ½ Pt(μ’ + 2.33 σ’) (3) 

So that the liquidity adjusted VaR, which we will call VaRL, is given by:

VaRL = VaR + ELC = Pt(1 -eμ – 2.33σ) + ½(μ’ + 2.33 σ’) (4) 

Several drawbacks of this methodology are that (a) it requires large 

samples of daily or even intra-day trading data, which are not always 

available, (b) it assumes spreads and prices are normally distributed, 

leading to an underestimation of the risk as both tend to have long tails 

[Mohtadi and Ruediger (2011)], and (c) that summing up the price risk 

(standard VaR model) and the exogenous liquidity cost amounts to as-

suming that these two components are perfectly correlated (i.e., that high 

variability of the mid-price is associated with the high variability of the 

bid-ask spread itself), leading to a possible overestimation of the risk. 

Thus, effects (b) and (c) may counter one another. 

The data limitation issue may be addressed by a simple alternative meth-

od known as Roll [Roll (1984)], which estimates the implied spread using 

only observed market price series. However, the assumptions used to 

arrive at this estimate are highly limiting. 

The normality assumption associated with liquidity risk under the treat-

ment by Bervas (2006) is perhaps the most limiting of all of its assump-

tions, since in general liquidity events are highly unusual tail events. 

Bangia et al. (1999), who also advocate adjusting VaR with a liquidity 

risk measure, do not rely on this normality assumption, even though 

they preceded Bervas. Bangia et al. state that: “We are interested not in 

average circumstances but in unusual, tail-event circumstances, albeit 

due to overall market conditions (exogenous liquidity risk) rather than 

as a result of an individual trader attempting to dispose of an unusually 

large position (endogenous liquidity risk). We define exogenous liquidity 

risk measurement in terms of a confidence interval or a tail probability.” 

While we have begun to move away from the assumption of normality 

in finance, as for example discussed by Mohtadi and Ruediger’s (2011) 

survey of the literature on the rise of heavy tailed distributions in finance, 

nonetheless the normality assumption unfortunately still dominates much 

of the practice.

The basic generalization offered by Bangia et al. is that the normal 99% 

quintile of 2.33 for liquidity risk in Bervas (2006) is replaced by a scaling 

factor “a,”

ELC = ½ Pt(μ’ + aσ’) (5)

such that a 99% VaR would result. Their estimate of “a” is in the range 

of 2 to 4.5, depending on the product and the market. Thus, while some 

market and products may exhibit near normal liquidity behavior (“a” near 

2.3), others exhibit a distribution that has a much longer tail than nor-

mal (a near 4). Compare, for example, the daily spreads in Japanese yen 

versus the Indian rupee (figures below). It is clear from this comparison 

that the liquidity risk implied by the bid-ask spread is widely different for 

the two currencies, with the latter showing a dramatic departure from 

Gaussian. It follows that a measure of liquidity risk based on Bangia et 

al. (1999) is superior especially in emerging markets and other less liquid 

environments. 
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Perhaps, however, the most rigorous and fundamental treatment of how 

to measure liquidity risk comes from Jarion and Potter (2005), who hy-

pothesize the existence of a stochastic supply curve for a security’s price 

as a function of transaction size. Consider a security supply curve in 

which the price S at time t depends on the aggregate holding of a stock 

x and is given by,

S(t, x) = S(t,0)[1 + αc · 1cx + αn(1 - 1c)x]  (6)

The fi rst term on the right in this supply curve is the classical asset value’s 

process S(t, 0), as might be available from an option pricing approach 

such as the Black-Scholes model and is characterized by the usual geo-

metric Brownian motion. The second and third term capture the quantity 

impact x on the asset’s price which is assumed to be linear, with a differ-

ent slope coeffi cient in normal times αn versus a crisis scenario αc where 

1c is an indicator variable taking on values of 0 and 1 only. With the ad-

ditional assumption that αc > αn the quantity impact on equity prices is 

assumed to be larger in crisis times than in normal times. 

What makes this approach fundamental and basic is that while other 

papers adjust the VaR by introducing a liquidity risk additively, this paper 

goes further and rederives the security’s liquidity adjusted price, in the 

fi rst place, as the basis for VaR calculation or any other risk measure. 

The key to the model by Jarion and Potter is how to estimate the slope of 

S(t, x) in equation (6). To do this the authors fi rst assume the usual Geo-

metric Brownian Motion for the competitive “fl at-supply” S(t, 0) process:

dSi(t,0) = μi(t)Si(t,0)dt + σi(t)Si(t,0)dWi(t) (7)

Let us suppose that θ percent of the equity is to be liquidated at time T 

when a crisis state occurs. The liquidity cost is then given by,

LT = -θXT[S(T,-θXT) – S(T,0)] (8)

where the liquidation price is less than normal price S(T,-θXT) < S(T,0) if 

shares are sold (XT > 0) so that LT > 0. 

This equation then allows for the ultimate estimation of the value of S in 

crisis times from which various measures of risk including VaR can be de-

rived under the liquidation state. Following a number of algebraic steps 

one obtains the following equation,

VL
T = XTS(T,0) – LT = VT[1 - αCθ2XT] < VT  (9)

As can be seen from this equation, by simply replacing the security’s 

price with a liquidity-adjusted price, this paper goes deeper than others 

and rederives the security’s liquidity adjusted price as the basis for VaR 

calculation or any other risk measure in the fi rst place. By modeling this 

aspect, this paper is able to provide an adjustment that is based on a 

Monte Carlo engine and does not rely on historical prices.  

Finally, an interesting measure that contains the promise of linking the 

VaR-based liquidity measures discussed above to systemic risk is pro-

vided by Adrian and Brunnermeier (2009) who propose to use a CoVaR 

analysis. This is supposed to capture the VaR of fi nancial institutions 

conditional on other institutions being in distress. 

Regulatory response 
How has regulatory policy changed in response to the liquidity crisis 

of 2008? In this section we try to address this question in some detail. 

We divide the discussion into two segments. The fi rst question is, how 

should regulators respond to a potential liquidity risk? This question 

naturally surveys the normative literature in this area. The second part 

of the discussion concerns the actual regulatory policy on liquidity risk 

management and its evaluation. 

The literature on optimum liquidity risk policy is relatively recent and 

therefore somewhat sparse. But the few papers that are available offer 

important insights and general risk management tools. One interesting 

paper in this area is by Jan Willem End (2008) of the Central Bank of the 

Netherlands (DNB). This paper applies data from all of the major banks 

in the Netherlands in a Monte Carol simulation model to both develop 
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Figure 4 – Daily spread distribution for Japanese Yen (5/95 – 5/97)

Source: Bangia et al. (1999)

Figure 5 – Daily spread distribution for Indian Rupee (5/95 – 5/97)
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a liquidity risk management tool and to simulate the bank response to 

a liquidity crisis, including the modeling of the funding of liquidity risk. 

The paper takes into account the key drivers of liquidity stress, such as 

on- and off-balance sheet contingencies, feedback effects induced by 

collective reactions of heterogeneous banks, and idiosyncratic reputa-

tion effects. The model (and the tool) also contributes to the understand-

ing of contagion and aggregate effects (externalities) across banks in 

response to liquidity crises. The outcome supports enhancing liquid-

ity buffers by the regulators as well as liquidity risk management. As 

stated, the paper provides a useful tool for central banks to evaluate the 

importance of various factors to banks’ liquidity positions. Somewhat 

contrastingly, however, a paper by Cao and Illing (2010), which provides 

a baseline game-theoretic model for regulatory analysis of systemic li-

quidity shocks, argues that “narrow banking” and imposing equity re-

quirements as a buffer are inferior mechanisms for coping with systemic 

liquidity risk. The paper shows that banks may have an incentive to in-

vest excessively in illiquid long-term projects. In the prevailing mixed-

strategy equilibrium, the allocation is inferior from the investor’s point of 

view since some banks free ride on the liquidity provision due to their 

limited liability. The paper compares different regulatory mechanisms to 

cope with the externalities and shows that a combination of liquidity 

regulation ex-ante and lender of last resort policy ex-post can maximize 

investor payoff. An interesting and factual paper by Goldsmith-Pinkham 

and Yorulmazer (2010) studies the 2007 bank-run on Northern Rock, the 

fifth largest mortgage lender in the U.K., by analyzing both the investor 

response and the government guarantee response. Of relevance to our 

survey is the observed effect of rational investor response to market 

news regarding the liability side of banks’ balance sheets: banks that 

relied on funding from wholesale markets were significantly affected, 

a result consistent with the drying up of liquidity in wholesale markets 

and the record-high levels of the London Interbank Offered Rate (LIBOR) 

during the crisis. 

The second part of our discussion focuses on the actual record of regu-

lation in this area. The BIS seems to have understood the potential link 

between liquidity risk and systemic risk that was discussed earlier. Thus, 

in its publication [BIS (2009a)] it stresses the point that as risk increases 

markets become less liquid, in turn affecting the risk profile of the banks. 

It shows how market liquidity has a strong influence on banks’ exposure 

to market risk and credit risk, which in turn affect market liquidity, thus 

completing a vicious cycle. Yet, the regulatory practice of stress testing 

the banks’ balance sheets failed to equip the banking sector and the fi-

nancial sector in general with sufficient liquidity to provide some cushion 

for the impact of financial crisis. Why was that so? Haldane (2009) identi-

fies the major weaknesses of stress-testing based on Basel II as “disaster 

myopia,” the notion that the subjective probability attached to events 

decreases over time. Moreover, the stress-tests that were performed dur-

ing the last few years by banks only relied on data from good economic 

times, thus making the time-periods used for stress-tests inadequate. A 

more general criticism by Brunnermeier et al. (2009), Kretzschmar et al. 

(2009), Haldane (2009), and Moosa (2010) has concluded that stress-

testing guidelines allowed for too much autonomy for banks’ own internal 

approaches to stress-testing that in most cases relied on too short a time 

frames, instead of using a stress-testing scenario provided through the 

regulators. 

Additional criticisms of the regulatory policy can be classified into three 

effects: network effects, procyclicality of capital, and leverage. Atik 

(2010), Brunnermeier et al. (2009), Haldane (2009), and Kretzschmar 

et al. (2009) emphasize that Basel II failed to account for network ef-

fects, the correlations of the balance sheet of one institution with the 

balance sheets of other institutions; Brunnermeier (2009), Kretzschmar 

et al. (2009) and Moosa (2011) point out that Basel II regulations gener-

ally failed to address issues of leverage or generally the extent to which 

Basel II regulations ignored or even encouraged off-balance sheet activi-

ties; and finally, Andersen (2011), Ayuso et al. (2004), Brunnermeier et al. 

(2009), Brunnermeier and Pedersen (2009), Jokipii and Milne (2008), and 

Moosa (2011) stress the procyclicality of Basel II regulations. 

Responding to the criticism in the literature and its own analysis of the 

failure of its stress-testing procedures, BIS has identified the major weak-

nesses of the stress-testing guidelines of the Basel II rules (BIS, 2009b). 

This self-criticism has revolved around four factors: the short time hori-

zon of crisis scenarios, the underestimation of the network effects, the 

system-wide interactions and the feedback effects, and finally the lack 

of applicability of historical default rates. Thus, in 2009 the BIS released 

new guidelines for sound stress-testing (BIS 2009b). 

The BIS has formalized, crystallized and strengthened these earlier pub-

lications in its Basel III document, which is essentially a morphing of 

these earlier publications into Basel III. The grand stated goal of Basel 

III is “reducing the risk of spillover from the financial sector to the real 

economy” [BIS (2010)]. Basel III also develops two specific measures of 

liquidity that are built on these conceptual underpinnings; a short-run (30 

days), the Liquidity Coverage Ratio (LCR), and a longer-run (one year) 

measure of liquidity, the Net Stable Funding Ratio (NSFR), which ad-

dresses the structure of assets and liabilities of banks. Under LCR banks 

are to hold “sufficient” amount of high-quality assets that can be con-

verted into cash even under severe liquidity stress. These high-quality 

assets should still be able to provide liquidity, under stress conditions, 

without little or no loss of value, and “ideally, be central bank eligible” 

[BIS (2010)]. The measure is defined relative to the cash flow (as op-

posed to balance sheet) as, 

Stock of high quality assets

net cash outflows over next 30 days
 

≥ 100%
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BIS stresses that high-quality liquid assets should retain their value even 

in fire-sale situations and should not be used in any form for collateral, 

securitization, hedging, or credit-enhancements. The LCR is an exten-

sion of coverage ratios commonly used by banks for internal risk analy-

ses. The BIS envisions that the new LCR will help banks get through or 

lead to an orderly resolve of the bank in a “combined idiosyncratic and 

market-wide” stress scenario in which the bank faces cash outflows. 

The NSFR is designed to complement the LCR by creating a longer-term 

planning horizon for banks. The goal is to limit the need of banks to rely 

on “short-term wholesale funding during times of buoyant market liquid-

ity” [BIS (2010)]. This is an acknowledgement of the liquidity spirals de-

scribed by Brunnermeier and Pedersen (2009). NSFR standard is defined 

as,

available stable funding

required stable funding
 

≥ 100%

“The NSFR builds on traditional ‘net liquid asset’ and ‘cash capital’ meth-

odologies used widely by internationally active banking organizations, 

bank analysts and rating agencies” (BIS, December 2010).4 The goal of 

this is to provide stability to a bank in the case of a firm-specific event 

such as “a significant decline in profitability or solvency arising from 

heightened credit risk, market risk or operational risk and/or other risk 

exposures; a potential downgrade in a debt, counterparty credit or de-

posit rating by any nationally recognized credit rating organization; and/

or a material event that calls into question the reputation or credit quality 

of the institution” [BIS (2010)]. 

To summarize, Basel III introduces new capital buffers to address the 

procyclicality of Basel II regulations; introduces the requirement to ac-

count for counterparty credit risk, thereby again responding to impacts 

of systemic events; and stresses the need to hold more high quality 

liquid assets by introducing new liquidity measurements into its regula-

tions, thus responding to the need to reduce liquidity risk. It also aims to 

limit leverage, as well as counterparty risk. In short, Basel III considers 

a greater role for “macroprudential” regulation in addition to its already 

existing “microprudential” regulation, thus responding to the need to bet-

ter account for systemic risk caused by globally interconnected financial 

institutions.

Despite these many regulatory improvements, Basel III has not remained 

immune to criticism. For example, it has been argued that Basel III rules 

may be insufficient to ensure against extreme risk (such as what charac-

terized the Great Depression) by focusing mainly on higher quality assets 

and on stress periods less than one year [Varotto (2011)]. The inadequacy 

of covering the risk of tail risk is also shared by Gordon et al. (2011).5 

Time will tell if the measures introduced in Basel III will be able to prevent 

another crisis or not.  

Conclusion
We have studied liquidity risk in several ways in this survey. Following an 

overview of the financial crisis of 2007-2008, we inquired into the causes 

of the crisis and presented the state of knowledge and research on the 

vicious cycle of illiquidity-fire-sale-balance-sheet-effects-illiquidity. This 

approach established an explanation of systemic risk and the spiral inter-

action between various forces that underline the emergence of a crisis. 

Next, we covered the industry practice of liquidity risk management from 

an organizational point of view and asked whether this factor was also 

at work as one source of the liquidity crisis. We then covered the incor-

poration of liquidity risk into the traditional measure of market risk. This 

issue has direct implications for banks’ quantitative and advanced IRB 

approach. In the final section, we studied the state of regulatory policy 

and provided an evaluation of its strength and weaknesses. 

It is hoped that in presenting this critical survey, driven by a focus on 

what went wrong, we have provided a much needed and unique per-

spective that has been lacking in the literature. We have learned, not only 

that firms, markets, and regulators were all to blame, but how liquidity 

risk actually travelled, how it is measured, and how regulators have re-

sponded. Time will only tell whether we have learned the right lessons 

from the disaster that we have just experienced. 
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