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l. INTRODUCTION: DEFINITIONS

Theimportanceof properly monitoring and regulaing liquidity risk isassociated
with systemicrisk and with stability of thefinancia system. If ingtitutionsdo
not measureliquidity risk adequately and if itisnot well regulated, financial
institutions could seetheir positions affected by aliquidity shock. Before
designing aregulatory scheme, an operationd definition of liquidity risk must
be established. Literature offerstwo complementary definitionsof liquidity
risk.! Thefirst isassociated with abank’sinability to honor itsobligationson
time, becauseit doesnot havetheliquid resourcesto do so (Basel Committee
on Banking Supervision, 2000).

According to thisdefinition, the structure of the bank balance sheet isdivided
into short-term and long-term assetsand liabilities. When an ingtitution does
not havetheliquid assatsto meet current and maturing obligations, theliquidity
riskishigh. This“liquidity shortage” must be covered, either by liquidatinga
portion of theliquid portfolio, or by substituting liquid liabilitieswith other
longer termliabilities.

Two conditionsfor good liquidity-risk management can be derived from the
foregoing. Thefirst cons stsof measuring theliquidity shortageasprecisely as
possible. Thisimpliesknowing, for example, when assatsand liabilitiesmature,
andthelikeihood of their being renegotiated. Thesecondimplieshaving enough
capacity to convert illiquid assetsinto cash or to substituteliabilities, when
necessary.

The authors are researchers with the Financial Stability Department at Banco de la Republica.
The opinions expressed herein imply no commitment on the part of Banco de la Republica or
its Board of Directors.
e-mails: jgonzaur@banrep.gov.co, dosoriro@banrep.gov.co

1 The term "operational" means the definition must be quantifiable and easy for financial
institutions and regulators to monitor.
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Ever sncethefinancid crissinthelatenineties, but particularly after theevents
that ledtothe* ordered” liquidation of LTCM (Long Term Capital Manage-
ment) in 1998 by the Federal Reserve Bank of New York, someworks
have proposed anew notion of theliquidity risk that financial institutions
face.

Theideaunderlying theseworksdeal swith thefact that measuring liquidity
shortage, asthetraditiona version suggests, doesnot detect aningtitution’s
liquidity needs adequately during times of stress.? In such situations, a
rapid attempt by an institution to sell part of itsilliquid assets (to reduce
itsliquidity shortage) can be curbed by market liquidity. And, in the event
of asystemic shock, that liquidity becomes a constraint to solving the
institution’sliquidity shortage. However, thefirst definition does not take
that potential constraint into account.

Any schemeto regulateliquidity risk must attempt to deal with thesetwo
definitions, if it isto minimizethe materialization of risk intheform of a
liquidity crisis. Theobjective of thisarticleisto propose an alternativefor
measuring, monitoring and regulating liquidity risk in Colombia sfinancia
system. The article is divided into six sections, the first being this
introduction. The current regulatory scheme and is primary drawbacks
aredescribed in the second section. Thethird outlines several aternative
methods for measurement that are now being used and will serveasa
basisfor our proposal. Section four containsthe proposal itself. Some of
the conditionsfor its practical application are examined in section five.
Finally, several thoughts on the scheme are presented in section six by
way of conclusion.

I1. CURRENT REGULATIONS ON LIQUIDITY
RISK IN COLOMBIA

A. Liquidity Gap

Thecurrent regulationson liquidity risk in Colombiaare outlinedin External
Circular 100 of 1995, Chapter 1V, issued by what was then the National
BankingAuthority. They stipulatethat ingtitutions must determinethe extent
of their exposureto liquidity risk by analyzing thematurity mismatch among
assats, liabilitiesand of f-balance sheet positions. Thisisdone by distributing
the balances outstanding on each instrument into time bands, according to
their contractual or expected maturity dates. “ Expected maturity” is

2 The following paragraphs are based on the works of Muranga and Ohsawa (1997), Upper
(2000), Borio (2004), Allen ad Gale (2002), Bangia et al. (1998).



understood as maturity that must be estimated through astatistical analysis
of historic data, asit is not known when someitems on the bal ance sheet
will mature.

Theliquidity gap for the period, whichisdefined asthe difference between
assets, plus contingent liabilitiesand liabilities, plus contingent assets, is
determined on the basis of the foregoing. When the accumul ated liquidity
gap for three-month maturity isnegative, it isknown as“vaueat liquidity
risk”. According to theregulations, acredit institution may not present, in
two consecutive assessments, avalue at liquidity risk that ishigher, in
absoluteterms, than thevalue of itsnet liquid assets®. What ismore, these
assessments must be done monthly.

B. Main Drawbacks

There are two main drawbacksto the liquidity gap that undermineits
validity as an instrument that can be used to identify liquidity risk in
accordance with the definitions presented above. To begin with, liquidity
risk isaphenomenon that materializes during very short periods of time.
However, theliquidity gap isca culated monthly, for athree-month horizon.
Such along measurement period makesit difficult to identify aliquidity
crisiswell enough in advance. Secondly, the liquidity gap components
have measurement problems. Hence, liquidity requirements and,
consequently, theactual liquidity risk each ingtitution facesare not properly
identified by the measurement. From the standpoint of liabilities, the current
regulations make it impossible for the National Banking Superintendent
to know how institutions cal cul ate expected maturities. Furthermore, ina
scenario wherethat cal culationisdifficult to comeby, thereare no frames
of reference on how it should be done. Lastly, theliquidity gap assumes
that institutions have aportfolio of net liquid assetsthat can be redeemed
on the market at the prices observed at the time of valuation. However, as
noted earlier, thisassumptionisdifficult to sustain if market liquidity is
includedinliquidity risk calculation.

IIl. METHODS CURRENTLY IN USE

Ouitlined in this section are two methodsfor cal culating liquidity risk that
will be used to design an alternativeto the current liquidity gap.

8 Net liquid assets consist of ready cash, interbank loans sold and resale agreements, minus
interbank loans purchased, repurchase agreements and tradable securities.
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A. TheUncovered LiabilitiesRatio (ULR) Calculated
by the Financial Stability Department
at BancodelaRepublica

Banco delaRepublica sFinancia Stability Department basesitsliquidity-
risk measurement on a statistical calculation of theliabilitiesof financial
institutionsthat are susceptibleto redemption.* These are comprised of al
liquidlighilities(LL), plusthetemporary component of dl other liabilities(TLr)°.
Thiscdculation assumesthat al liquid liabilitiesare susceptibleto redemption
intheshort term. To meet itsliquidity needs, aninstitution hasall itsliquid
assets(LA), whichit canredeemif such needsarise.

Using datafrom the balance sheets of financia ingtitutions, liquidity risk is
measured by the ULR, whichiscalculated asfollows’.

(1) ULR=[TLr + LL) - LAJ/[TA- LA]

where TArepresentstotal assets; the other elementsare asdefined earlier.
Thenumerator inthe expressionisthe difference between liabilities suscepti-
ble to redemption and liquid assets. The illiquid assets’ constitute the
denominator. If the UL R ispositive, theingtitution doesnot haveenoughliquid
assetsto cover itsliabilities susceptibleto redemption. Thissignifiesahigh
liquidity risk.

Incontrast tothe FSliquidity gap, the UL R explicitly offersagtatistica method
for calculating expected maturity (inthe sense proposed by Externa Circular
100/1995). By being based on datafrom the sameindtitution, theonly possibility
of increasing the monitoring frequency of theindicator would betoincrease
the frequency with which the FS coll ects balance-sheet datafrom financia
inditutions

B. TheSerlingSock Liquidity Ratio (SSLR)
of theUnited Kingdom Financial ServicesAuthority (FSA)

TheFinancia ServicesAuthority intheUnited Kingdom, whichisresponsible
for liquidity-risk monitoring, insstson the construction of anindicator using

4 This method was used up to the March 2006 edition of the Financial Stability Report.

5 The Hodrick-Prescott filter is applied to the liability series to determine its temporary component
(See Hodrick and Prescott, 1997). To detect the individual volatility of deposits, this calculation
is done for the system as a whole and separately for each institution.

6  The expression is based on the work of Dziobek, Hobbs and Marston (2000).

7 According to Dziobek, Hobbs and Marston (2000), the difference between liabilities susceptible
to redemption and liquid assets should be scaled by illiquid assets, so as not to favor the larger
banks, as the amount of their operations is greater.



bal ance-sheet datafrom ingtitutionsinthefinancial system. It sharesthebasis
of theliquidity gap andthe UL R by attempting to differentiate betweenligbilities
subject to redemption and the support provided by liquid assets. Neverthel ess,
asan dternativeto theseindicators, it calculates not the difference, but the
ratio between these two balance-sheet components. The SSLR isexpressed
asfollows:

(2) SSLR=(TO)/(FN +5%DPM)

where FN isto the net flow of paymentsthe bank isobliged to cover during
thefiveworking daysafter theindicator iscalculated, and DPM represents
short-term retail deposits.

Contrary to what the FS does, the FSA monitorsthisindicator daily for each
bank inthe system. In practice, each bank isrequired to report theva ueof its
SSLRtothe FSA onadaily basisand must keepit above 1. At thevery least,
this means the liquid portfolio must be equal to the expected maturity.
Furthermore, theflow of paymentsiscal culated for afive-day horizon, which
makes it possible to monitor developments in the institution’s liquidity
requirementsmoreclosdy, just asthe UL R explicitly indicateshow expected
maturity should be cal cul ated.

1V. REGULATORY PROPOSAL

Givenwhat hasbeen said up to now about the drawbacks of theliquidity gap
asatool for regulating liquidity risk and the advantages associated with the
two measuring i nstruments summarized earlier, this section proposesanew
method for measuring, monitoring and regulating liquidity risk. Liketheprevious
methods, the new proposal isbased on acontinuous effort to monitor the
ba ancesheetsof indiitutionsthat are supervised by theregulators. Thefollowing
liquidity-risk indicator (LRI) isproposed to do just that:

(3 LRI =FNC+ X%D - ALM

where FNC isthe net flow of paymentsof contractual origininahorizon of
five, thirty or ninety working days; D isthe volume of depositsreported by
theingtitution and ALM isthe portfolio of net liquid assets, caculatedtoinclude
market liquidity eements. Accordingly, if the LRI ispositive, theliquidity risk
ishigh, because the support provided by liquid assets does not cover the
ingtitution’sliquidity needs, onthe contrary, if the LRI isO or isnegative, the
liquidity risk islow. Thismethod represents an improvement on two fronts
associated with the drawbacks mentioned in relationto theliquidity gap. To
begin with, theindicator is step forward when it comes to measuring the
componentsthat comprisetheliquidity gap. Inthecaseof liabilities, itisbased
onthemethod usedin the United Kingdom (SSL R) to estimatethe component
susceptibleto redemption. Specifically, it impliescalculating the flow of
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payments stemming from contractual obligations (the nature of which
isnot uncertain), then arbitrarily adding an X percentage of the deposit
stock, which varies according to the L Rl measurement horizon® (these
two elements summarize the potential shortage an institution faces).
On the other hand, the ALM calculation differs from the methods
described earlier, inasmuch as assessment of the liquid portfolio
explicitly includesthe effect of market liquidity on the value of that
portfolio and, therefore, on the price it would fetch on the market. In
this sense, the ALM captures the actual size of the bank’s support,
which eventually would be used to pay what islacking in liquidity.

Inthisregard, onevariablethat hel psusto detect theimpact of market liquidity
onthepriceingtitutionsfaceisthediscount BR offers on domestic govern-
ment bondsin repo transactionswith financid indtitutions (haircut). Because
BRisthelender of |ast resort, the haircut istheworst discount aninstitution
would be prepared to accept on itsinvestment portfolio. Therefore, whenit
comesto liquidity risk, that portfolio does not haveto bevalued at market
prices, but at prices corrected by the haircut (P):

(4 P=P*(1-h)

wherePisthemarket priceand histhehaircut BR appliestotradablesecurities.

Becausethe net liquid assetsin the FSIiquidity gap include balance-sheet
positionsthat condtituteimmediateliquidity (e.g. availableand interbank funds),
theonly liquid assatsto va uatewhen considering market liquidity aretradable
securitiesand the net foreign currency position. Accordingly, inadditiontothe
aforementioned haircut on tradabl e securities, ahaircut hasto be calcul ated
for the net foreign currency position:

5) P_=P *(1-h)

whereP __isthemarket value of the net foreign-currency position®.

Therefore, thenet liquid-asset portfolioisvaued asfollows, according tothe
price ca culated with theforegoing expressions:

8 The shorter the time horizon, the larger the percentage (X) should be.

9  The Financial Stability Department is constructing the discount for foreign-currency positions.
VaR at one day for dollars and the use of implicit devaluation calculated by Market Devel opment
Department are the two proposals found in the study.



(6) ALM=P*IN+P_*PNME + (AL - IN - PNME)
where PNME isthe net foreign-currency position.

Inthisway, including the LRI when measuring liquidity risk overcomesthe
problemsencountered in ca culating theliquidity-gap components, and offers
abetter gpproximationtotherea impact of liquidity risk.

L ast but not least, the monitoring frequency isthe second front onwhich the
LRI congtitutesastep forward with respect to thetraditional measurement of
liquidity risk. Thefollowing section exploresthepractica requirementsinvolved
inputting thismethod into practice.

V. PUTTING THE REGULATORY SCHEME
INTO PRACTICE

LRI monitoring must bedaily. Assuch, it canfollow FSA operationd practices
closely. Insofar asinstitutions supply LRI figureson adaily basisand make
suretheindicator isequal to or lessthan zero, practical application requires
daily information from the balance sheets of indtitutionsthat are supervised by
the banking authority and information onthe haircutsused by BR.

Accordingtothe capital requirementsadopted by the Basel Committee, the
LRI calculation method described herein should be regarded asthe standard
method to which supervised institutions may adhere. However, they must be
alowed the possibility of designing their own LRI cal culation methods, parti-
cularly whenit comesto measuring expected maturity.

The FSwill haveto evaluate the relevance of the method each institution
choosesto determinetheliquidity-risk rateimplied by expected maturity.
Therefore, gpplication of thismethod, in practice, will demand agreat dedl of
supervisory capacity on the part of the FS. It isimportant to note that the
general form of the LRI would not vary from oneingtitution to another. In
other words, it demandsonly that the difference between itstwo components
beequal to or lessthan zero day after day. Still, the authorities must decide
whether ingtitutionswill haveto adhereto theca culation parametersestablished
by the FSor bedlowed to construct their own method for cal culating the LRI
components.

VI. CONCLUSIONS

Ingtituting an L RI-based regul atory schemerai sessevera additiona questions.
In practice, the schemebeing suggested i stantamount to imposing aliquidity
requirement onfinancia ingtitutions. In thissense, isequivaent towhat has
been donewiththeliquidity gap.
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Based on the experience of the Chilean financial system, the possibility of a
variationinLRI componentsaccording tothenatureof aninditution’sligbilities
isaninteresting suggestion. Particularly, the distinction between wholesale
andretail liabilitieswould help usdo abetter job of detecting the dynamicsof
therisk. Nevertheless, in Colombia, information of thissort islimited.

Anédement missing from the proposal outlined inthe previoussectionisthe
pendty ingtitutionswould facefor not keeping their LRI negative. The penaty
would haveto depend on the nature of the shock that resultsinaningtitution
being unableto comply with thisrequirement. The FSwould haveto analyze
and establish themeansfor ingtituting any such penalty.

TheFSasowill haveto design waysand meansto publicizeinformationon
theLRI position of ingtitutions. Appropriate circulation of such information
canreducefinancial panic when liquidity problemsin aninstitution do not
imply capita adequacy problems. However, themethod of dissemination must
be accompanied by afar broader strategy to divulge information on the

ingtitution’sfinancid Stuation™®.

1 The impact of market liquidity on institutions' risk position can be calculated by means other
than a haircut. One interesting alternative recently explored in literature is to include the
liquidity risk measurement when calculating capital requirements associated with market risks.
Specifically, calculating a liquidity value at risk (LVaR) that can be added to the values at risk
associated with the measurement of market risk is one option that can be explored (sees Hisata
and Yamai, 2000; Dowd, 2005, and Erwan, 2002).
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