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Abstract 

This paper investigates the managing strategies of a bank’s liquidity reserve in the broader 

context of the role of asset-liability management according to the liquidity issues of a banking 

organisation. Several types of liquidity are presented and how these are interconnected and 

how they might affect a financial institution’s liquidity risk. When managing the liquidity 

reserve and its included assets, the following influencing factors need to be taken into ac-

count: Firstly, the banking organisation itself, with its business model, funding structure and 

related types of risk; secondly, national and international regulatory requirements have to be 

fulfilled and lastly, financial market behaviour and its participants need to have carefully 

watched and anticipated, in order to manage the risk which might arise from the liquidity re-

serve itself. 
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1. Introduction 

 From the 1950s onwards, it could be seen that on a bank’s asset side of the balance sheet 

there would be a portfolio of sovereign bonds and bills. This changed in the first decade of the 21
st
 

century. With the flawed thinking that market liquidity can be taken for granted this practise of 

holding assets of sovereign debtors felt into disuse in favour of holding higher yielding bank bonds 

and corporate bonds. This would have been attractive from the return point of view, as government 

debt carries lower returns than bank debt.
1
 

 Prior to the 2007–8 financial crisis, the assumption of granted liquidity was somehow cor-

rect: financial markets were liquid and funding was easily available at low cost, but the emergence 

of the crisis showed how rapidly market conditions can change, leading to a situation that several 

institutions, regardless of their capital levels, experienced severe liquidity issues, forcing either an 

intervention by the responsible central bank or a shutdown of the institution.
2
 

 Analogously to the thinking about market liquidity, banks did not consider a proper liquidity 

management as a crucial part of their daily operations but rather had a quite pragmatic approach on 

measuring and managing their liquidity.
3
 This resulted in a more-or-less non-systematic view of 

liquidity risk as part of a bank’s asset–liability management.
4
 As a logical consequence of this, the 

financial crisis showed that a sustainable liquidity management is crucial for a bank’s survival.
5
 The 

crisis emphasised the importance of a proper liquidity management for financial institutions as well 

as regulators.
6
 

 If market turmoil can bring the global financial system to its knees, then it is important to 

enhance the understanding of mechanisms of liquidity and manage the respective risk properly.
7
 In 

2007–8 many banks relied heavily on wholesale deposits and faced serious trouble as investors lost 

confidence in markets and financial institutions. For this reason many banks found that many in-

struments for which has previously been a liquid market could only be sold at fire-sale prices. Even 

under “normal” market conditions, the liquidity needs of a financial institution are somehow uncer-

tain. Therefore, banks must assess a worst-case liquidity scenario and make sure that they can en-

                                                 
1
 See Choudhry 2012, p. 622. 

2
 See Bonner and Eijffinger 2012. 

3
 See Baretzky 2012, p. 62. 

4
 Before the financial crisis, liquidity and liquidity risk were regarded as concomitant with other types of risk such as 

market risk, credit risk or operational risk, even by the literature. See Schulte and Horsch 2004, p. 52; Leistenschnei-

der 2008, p. 172. 
5
 See Bodemer 2011, p. 282. 

6
 See Hull 2010, p. 385. 

7
 See Fecht et al 2011, p. 6. 
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dure such a scenario by either borrowing cash externally or converting assets into cash.
8
 The latter 

is the primary objective of a bank’s liquidity reserve. Corresponding to the events in 2007–8, we 

want to outline the importance of liquidity management with a special focus on the management of 

the liquidity reserve of a financial institution and, in particular, on the strategies related to such a 

risk management approach.  

 The remainder of this working paper is organised as follows: The following section deals 

with the basics of asset and liability management, liquidity management and related regulatory pro-

visions. The third section discusses several strategies how a bank can manage its liquidity reserve. 

The fourth and last section concludes this paper. 

2. Asset and Liability Management and Bank’s Liquidity Management 

 In the following, we first give a brief overview of banks’ asset and liability management, 

before defining the term “liquidity” and how banks can manage their liquidity in general. Subse-

quently, we discuss the regulator’s view of banks’ liquidity management, in particular the liquidity 

ratios introduced under the Basel III framework. 

2.1  Bank’s Asset and Liability Management 

 Asset–liability management (ALM) is a generic term used to denote high-level management 

of a bank’s assets and liabilities and their related risks. Moreover, it is a strategy-level discipline but 

operates at business-line level and, in addition, it is a tactical issue as well. The principal function of 

an ALM desk or treasury desk
9
 in general is managing the bank’s interest rate risk and liquidity 

risk.
10

 ALM is neither a subset of market risk nor a trivial approach that can be bypassed by imple-

menting more sophisticated market risk and credit risk modelling.
11

 In a properly integrated banking 

function, the treasury desk will have a mandate to cover all aspects of the bank’s operations.
12

 

 The financial crisis enhanced and reinforced the role of ALM as a critical function within 

financial institutions. Good asset–liability management addresses mismatched risks in its two pri-

mary dimensions: interest rate risk and liquidity risk.
13

An ALM desk is supposed to manage both 

                                                 
8
 See Hull 2010, p. 385. 

9
 The terms “ALM desk” and “treasury desk” should be used synonymously in this paper.  

10
 See Choudhry 2011, p. 144. 

11
 See Bessis 2010, p. 268. 

12
 See Choudhry 2011, p. 144. 

13
 See Bessis 2010, p. 268. 
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types: while the former is the risk of changes in asset and liability values due to changes in interest 

rates and therefore cash flow impact on both sides of a bank’s balance sheet (as well as present val-

ue changes), the latter refers to market liquidity and the ease with which assets can be turned into 

cash or, better, liquidated to maintain the bank’s liquidity position.
14

 Hence, ALM gives an overall 

picture of a bank’s short-term and long-term liquidity positions and its profile in all relevant curren-

cies.
15

 

2.2  Bank’s Liquidity Management 

 The meaning of the term “liquidity” itself is not commonly agreed. Its complexity is based 

upon the fact that several different definitions of “liquidity” can be identified in literature and in 

practice.
16

 If we take a closer look at the existing and commonly used definitions, several dimen-

sions will be recognised: within the financial system three broad types of liquidity can be distin-

guished: central bank liquidity, funding liquidity and market liquidity; these capture sufficiently the 

workings of the financial system on an aggregate level.
17

 The links between these liquidity types are 

quite dynamic, complex, and strong. Hence, they can have positive or negative effects on the stabil-

ity of a financial system. In smooth financial periods the effects are positive and help to redistribute 

liquidity within the financial system in an efficient and unobstructed way, so that, overall, liquidity 

does not matter.
18

 While funding liquidity and market liquidity are crucial elements of a bank’s li-

quidity management which heavily rely on the bank’s business model, and therefore are intrinsical-

ly linked to both sides of bank’s balance sheet, economic/central bank liquidity is measured by 

money supply and is influenced by a country’s economic growth and stability, monetary circulation 

and monetary policy.
19

 

Funding liquidity and market liquidity
20

 relate to the mix of assets a bank holds and various 

funding sources, in particular, the bank’s liabilities which must be meet when they come due.
21

 

Therefore, a bank’s funding liquidity relies on both idiosyncratic liquidity risk arising from the 

                                                 
14

 See Choudhry 2011, p. 211ff. 
15

 See Bessis 2010, p. 268. 
16

 See Heidorn and Schäffler 2011, p. 310. 
17

 See Nikolaou 2009, pp. 42ff. Often, the term “economic liquidity” refers to central bank liquidity and “funding li-

quidity” is often called institutional liquidity. The terms “central bank liquidity” and “economic liquidity” as well as 

“funding liquidity” and “institutional liquidity” are used equivalently in this work. See also Heidorn and Schäffler 

2011, p. 310. 
18

 See Nikolaou 2009, pp. 42ff. 
19

 See Schäffler 2012, p. 12; Farag et al 2014, p. 36.  
20

 For a detailed description of the mechanics and the measurement of market liquidity see Hull 2012, pp. 447ff. 
21

 See Farag et al 2014, p. 36. 
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bank’s operations and market liquidity risk, and both risks are connected to several other risks as 

well. 

 

 

Figure 1: Liquidity Risk’s Complexity 
22

 

  

 As can be seen in Figure 1, all of the of shown risks can potentially significantly affect the 

funding liquidity of a bank insofar as the outcome of the net cash outflow or misallocation of the 

liquidity reserve lead to illiquidity and therefore insolvency of the bank. This is, by the way, a fun-

damental difference from other types of risk, such as market risk, credit risk or operational risk. 

While these risks can be covered by the bank’s capital, they are limited to funding liquidity risk. 

The risk of illiquidity and insolvency is crucially existence threatening for a financial institution. 

While the other above mentioned risks may also generate tremendous losses, which a financial in-

                                                 
22

 Based on Hauschild and Buschmann 2014, p. 330.  
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stitution is normally able to neutralise during the rest of a business year, no bank has such a period 

of grace with liquidity risk: Illiquidity and therefore insolvency is sudden and irreversible.
23

  

 While before the financial crisis liquidity management was more-or-less regarded as an un-

systematic part of ALM, it turned out during the crisis that sustainable liquidity (risk) management 

is crucial for a bank’s survival in a market-wide stress. The complexity of liquidity risk is based, as 

implied above, on its interdependence with other types of risk, e.g., interest rate risk, credit risk and 

operational risk.
24

 We regard funding liquidity as the ability to settle obligations immediately. Con-

sequently, a bank is illiquid if it is unable to settle obligations in time: in this case, the bank de-

faults.
25

 Given this definition, it can be said that a bank’s funding liquidity risk is driven by the pos-

sibility that over a specific horizon the bank does not have the ability to meet its obligations when 

they become due.
26

 

 From our point of view, liquidity is the ability to fund increases in assets and meet obliga-

tions at reasonable cost as they become due. Banks can mitigate the shown types of liquidity risk in 

the two following ways: On the one hand side, banks can try to attract stable funding sources, which 

are less likely to flow out during crisis times and can hold a portfolio of highly liquid assets as well 

as a certain amount of cash. The latter can be used when their liabilities fall due. This portfolio of 

liquid assets is particularly important, if a bank is unable to roll over / refund its current funding 

sources or if other assets are not easy to liquidate.
27

 By doing this, a proper liquidity risk manage-

ment should seek to ensure a bank’s ability to continue to do this. This involves meeting uncertain 

cash flow obligations that depend on external events as well as on market participants’ behaviour. 

Maturity transformation (transformation of short-term deposits into long-term loans), being the fun-

damental role of banks, exposes them to liquidity risk, the risk that demands for repayment outstrip 

the capacity to raise new liabilities or liquefy assets.
28

 Good liquidity risk management estimates 

future cash flow requirements under both normal and stressed conditions. This presents a challenge 

even under favourable market conditions, as it requires the ability to draw information from various 

operations of the bank and assess the impact of external events on the availability of funding li-

quidity.  This challenge increases during stressed conditions, as the assumptions underlying liquidi-

ty risk may change, notably through changes in counterparty behaviour and market conditions that 

                                                 
23

 See Heidorn and Schäffler 2011, pp. 313ff; Schäffler 2012, pp. 11ff; Nikolaou 2009, pp. 10ff. 
24

 See Bodemer 2011, p. 282. 
25

 See Drehmann and Nikolaou 2009, pp. 10ff. 
26

 See Choudhry 2012, p. 590. 
27

 See Farag et al 2014, p. 36. 
28

 See Basel Committee on Banking Supervision 2008a, p. 2. 
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affect the liquidity of financial instruments and the availability of funding. These factors cause dif-

ferent and significant challenges for banks in assessing their liquidity risk and for supervisors in the 

evaluation of risk management and respective controls.
29

 

 As implied, liquidity risk automatically arises from a bank’s normal operations. Usually, 

liquidity risk is associated with a funding gap: excess assets over liabilities. But it can also be the 

other way around: excess liabilities over assets. So, there’s a liquidity risk in any case: either fund-

ing must be obtained or surplus assets must be laid off.
30

 In this sense, the term “liquidity manage-

ment” describes the continuous and dynamic process of raising and lying off funds, depending on 

whether the bank is long or short of cash that day. Regarding liquidity management, the principal 

task of bank’s treasury desk is to “square off” the bank by the end of each day, ensuring that the 

bank’s net liquidity position is at least zero. Therefore, and because every position taken today cre-

ates a funding requirement at its maturity date, liquidity management is very short term as well as 

long term. The ALM desk must be aware of its future funding or excess cash positions and act ac-

cordingly.
31

 Within its liquidity management mandate, it is also the ALM desk’s duty to maintain 

liquidity at times of crisis, and more specifically to maintain crisis prevention and crisis survival. 

Potential liquidity crisis have to be addressed with conservative assumption in stress tests to ensure 

that the bank’s liquidity reserves consists of qualitative and quantitative sufficient assets.
32

 

2.3  Regulatory View on Liquidity Management 

 The 2007–8 financial crisis was caused by uncertainty over the solvency of financial institu-

tions and primarily took place in the wholesale funding markets.
33

 The Basel III framework seeks to 

address this liquidity risk through the liquidity coverage ratio (LCR), a liquidity requirement, and 

the net stable funding ratio (NSFR), which is, roughly speaking, a restriction on maturity mismatch-

es that limits the volume of refinancing becoming due each period.
34

 Hence, both measures try to 

promote short-term as well as long-term funding resilience, whereas the Basel Committee tries to 

operationalise the LCR in the first place.
35

 

                                                 
29

 See Basel Committee on Banking Supervision 2008a, p. 2. 
30

 See Choudhry 2012, p. 151.  
31

 See Choudhry 2011, p. 153. 
32

 See Müller and Wolkenhauer 2008, p. 232. 
33

 See Gatev and Strahan 2006; Huang and Ratnovski 2011. 
34

 See Ratnovski 2013, p. 3; Basel Committee on Banking Supervision 2013a, p. 1. 
35

 See Bouwman 2013, p. 29. 
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 Even though treasury desks run some currency exposures, e.g., transferring liquidity from a 

currency that is available to one which is needed, and liquidity risk is measured, monitored, report-

ed and managed in various currencies
36

, both ratios create a kind of single-currency liquidity model. 

By focusing on a single currency, which is likely to be the bank’s home currency, these ratios pri-

marily refer to liquidity risks arising from certain products and counterparties. It is quite likely that 

the introduction of LCR and NSFR will challenge banks’ asset–liability management.
37

 

 

2.3.1  The Financial Crisis and new (Inter)National Liquidity Standards 

 The financial crisis was a catalyst for significant bank regulation reforms, as the pre-crisis 

regulatory framework turned out to be inadequate in coping with large financial shocks. The Basel 

III framework envisions a rise in bank capital requirements and the introduction of new liquidity 

requirements.
38

 

 Prior to the financial crisis, interbank markets were among the most liquid in the financial 

sector. They play a key role in a bank’s liquidity management and, as implied before, in showing 

the relationship of economic and funding liquidity in the transmission of monetary policy. As the 

financial crisis worsened in September 2008, the interbank market’s liquidity dried up as banks pre-

ferred to hoard cash instead of lending it out, even at short maturities.
39

 Central banks’ massive in-

jections of liquidity did little to restart interbank lending. The failure of the interbank market to re-

distribute liquidity became a key feature of the crisis.
40

 But not only the interbank market showed 

massive turbulences: simultaneously to the disruption of the interbank money market, funding cost 

of banks on both sides of the Atlantic, as Figure 2 exemplified shows, sprung to unprecedented 

highs.
41

    

 

                                                 
36

 See Matz 2011, pp. 294, 506. 
37

 See Kleffmann et al 2011, p. 1. 
38

 See De Nicolò et al 2012, p. 2. 
39

 See Heider et al 2009, p. 7. In particular, maturities longer than a few days experienced considerable pressures. In 

addition to that, the way secured/collateralised money markets operate has changed significantly since the crisis. 

Haircuts have changed, and lower rated assets have become more difficult to borrow against. Central banks have in-

troduced a wide range of measures to try to improve the functioning of the money markets See Allen and Carletti 

2008, p. 2. For a complete overview of the course of the financial crisis, see, for example, Bank for International Set-

tlements 2008, pp. 99ff and 2009, pp. 16ff. 
40

 See Heider et al 2009, p. 7. 
41

 Here, we assume credit default swap spreads as a good proxy bank’s funding costs.  
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Figure 2: 5Y Senior-CDS-Spreads of selected EURIBOR-Panel-Banks 
42

 

 

 Due to the economic consequences of the financial crisis, national regulators felt impelled to 

overhaul their respective liquidity frameworks. We shall only briefly address the German regulatory 

view of liquidity in this analysis.
43

  Moreover, the Basel III measures introduced regarding liquidity 

will be discussed.  

 In Germany, banks’ liquidity management is primarily regulated by the “minimum require-

ments for risk management” (Mindestanforderungen an das Risikomanagement, or MaRisk), which 

set out the qualitative requirements of paragraph 25a of the German Banking Act (Kreditweseng-

esetz, or KWG) in greater detail. Under the MaRisk requirements, banks must ensure that they are 

able meet their financial obligations when they come due.
44

 More specifically, Section BTR 3.1 of 

MaRisk describes general liquidity requirements that must be met by all financial institutions in 

Germany.
45

 In addition, Section BTR 3.2 regulates publicly traded banks; in order to safeguard their 

                                                 
42

 Bloomberg L.P. 2014. 
43

 Other national regulatory requirements for a bank’s liquidity management can be taken from Bergner et al 2014; 

Bouwman 2013 as well as Hauschild and Buschmann 2014. 
44

 The MaRisk’s provisions also include various conclusions from international regulatory discussion papers: Basel 

Committee on Banking Supervision 2008b, Committee of European Banking Supervisors 2009, 2010. 
45

 This includes the preparation of a liquidity overview, the performance of appropriate stress tests, the preparation of 

contingency plans and the incorporation of liquidity-related cost–benefit considerations in the management of the in-

stitutions’ business activities. See Bundesanstalt für Finanzdienstleistungsaufsicht 2013. 
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solvency, these institutions must maintain an adequate liquidity reserve consisting of cash and high-

ly liquid assets for at least one week, as well as using other assets for at least one month.
46

 

 As stated earlier, the Basel Committee for Banking Supervision (BCBS) drafted a new regu-

latory framework (Basel III) from 2008 onwards in order to achieve a more stable and less vulnera-

ble banking system as a response to the financial crisis. In addition to new rules for capital and lev-

erage, the framework also specifies short term and long-term liquidity requirements as key concepts 

to reinforce the resilience of banks to liquidity risks.
47

 The LCR has been developed to promote the 

short-term resilience of the liquidity risk profile of banks, whereas the NSFR should promote more 

medium- and long-term funding of the assets and activities of banking organisations.
48

 As shown in 

Figure 3, the fundamental differences between the LCR and NSFR are quite obvious: while the 

LCR is designed to cope with short term liquidity, the NSFR focuses on a bank’s longer-term stra-

tegic, structural liquidity. 

 

 

Figure 3: Structure and Calculation Method of LCR and NSFR 
49

 

  

 With the introduction of an internationally harmonised quantitative liquidity requirement 

new regulatory framework, the Basel Committee meets concerns of a paper in which deficiencies in 

                                                 
46

 See Bundesanstalt für Finanzdienstleistungsaufsicht 2013. MaRisk’s liquidity requirements will be described in grea-

ter detail later in this paper (see pp. 22ff). 
47

 See Bonner and Eijffinger 2012. 
48

 See Basel Committee on Banking Supervision 2013a, pp. 3, 25. 
49

 Based on Hauschild and Buschmann 2014, p. 335.  
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market practices are highlighted. These globally harmonised liquidity standards will replace nation-

al liquidity regulations within the foreseeable future.
50

 Both measures have to fulfil continuously 

and to be reported to the respective regulator on a monthly basis at least.
51

 This is a unique supervi-

sory step and apart from a few exceptions, there is wide consensus about the rationale and merits of 

the new liquidity requirements and especially the LCR.
52

 Basel III will be transposed into European 

law by way of the Capital Requirements Directive (CRD IV) as well as the Capital Requirements 

Regulation (CRR).
53

 Basel III’s main liquidity measures will be discussed in the following two sec-

tions with a predominant focus on the liquidity coverage ratio. 

 

2.3.2  Short Term Liquidity: Liquidity Coverage Ratio (LCR) 

 The liquidity coverage ratio is a short-term ratio, which requires financial institutions to hold 

an amount of high-quality liquid assets (HQLA) at least equal to their net cash outflows over a 30-

day stress period.
54

 The LCR metric promotes short-term resilience to liquidity shocks and, by set-

ting a limit for it, ensures that a sufficient amount of HQLA is maintained by a bank to offset cash 

outflow in a stressed environment. The LCR identifies the amount of unencumbered, high quality 

liquid assets required to offset net cash outflows arising in a short-term liquidity stress scenario. A 

regulatory limit for the LCR ensures that banks meet this requirement continuously.
55

 Lastly, the 

introduction the official introduction of LCR has fostered banks to build up and strengthen their 

liquidity reserves.
56

 

 The stress scenarios specified by national regulators contain both institutional or idiosyncrat-

ic stresses and systemic shocks. These stress scenarios are based primarily on the financial crisis.
57

 

A time horizon of 30 days
58

 was chosen with the assumption that during this period of time a 

stressed bank as well as regulators and the central bank take sufficient measures to overcome the 
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liquidity shortage.
59

 In contrast to the Basel Committee, other national regulators, like the British 

Financial Services Authority (FSA), have stipulated a 90-day test period when calculating the 

LCR.
60

 This is important because the outflow value denominator drives the liquidity reserve’s size 

requirement.
61

  Under Basel III the LCR is calculated as
62

 

 

 (1)  %100
30

>

− periodtimedayaoverOutflowsCashNetStressed

AssetsLiquidQualityHighofStock 63
 

  

 The rules on how to define an asset as high-quality and liquid and to construct a stressed 

cash outflow are pretty detailed, specific and are governed by the following principles. First, the 

stock of high-quality liquid assets should have a low credit risk and market risk, ease and certainty 

of valuation. The stock of HQLA is divided into two subgroups: Level 1 assets (cash, central bank 

reserves) and Level 2 assets in which the stock should contain at least of 60% of Level 1 assets; the 

remainder can be Level 2 assets (Table 1).
64

 

 

Level 1 Liquid Assets Level 2 Liquid Assets 

- Cash 

- Central Bank Reserves 

- Marketable Securities representing claims on 

sovereign, central banks, and similar institutions 

- Government or central bank debt issues in the 

domestic currency 

- Sovereign or agency assets qualifying for 20% 

risk-weighting 

- Corporate and Covered Bonds 

Table 1: LCR Liquid Assets 
65 

 

 Second, the main assumption in the denominator is that the reason for the 30-day time peri-

od is both an idiosyncratic and a market-wide liquidity shock. This assumption has to be imple-

                                                 
59
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60

 See Financial Services Authority 2008, pp. 38ff. 
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American Dodd-Frank-Act see Bouwman 2013 pp. 30ff.  
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mented in a bank’s stress-test scenarios.
66

 As can be seen from the preceding remarks, the LCR in-

crease banks’ liquidity-risk-bearing capacity under short-term liquidity shocks.
67

 

 Whereas the composition of the HQLA-portfolio depends on the characteristics of the com-

prised securities, the calculation of the stressed net cash outflow is subjected to certain provisions 

which are shown in Table 2. 

 

Funding Sources Run-Off-Assumption within 30 days 

Retail deposits, unsecured funding from small business 

customers 

Stable: 5% 

Less stable: 10% 

Unsecured wholesale funding provided by non-financial 

corporate, sovereigns, central banks and agencies 

25% Operational relationship 

75% of “others” where deposits mature or are callable 

Unsecured wholesale funding provided by others (in-

cluding financial institutions) 
100% where deposits mature or are callable 

Secured funding arrangements 

0% backed by sovereign or central bank debt meeting the 

same criteria as Level 1 assets 

100% for all other liabilities maturing 

Embedded credit-rating downgrade triggers 
100% of posted collateral in the of 3-notch credit rating 

downgrade. 

Derivatives and associated collateral valuation changes: 

Collateral that is required following changes in deriva-

tives mark-to-market values to be determined by nation-

al regulators 

20% add-on is required where derivative collateral is not 

comprised of cash or High-quality sovereign debt 

Asset Backed Commercial Paper conduits and similar 

vehicles 
100% where debt matures or is callable 

Required liquidity cover for bank liquidity and back-

stop credit lines given non-financial corporations, sov-

ereigns and financial institutions 

100% liquidity facilities 

10% credit facilities 

100% for both provided by financial institutions 

Table 2: Stressed Net Outflow Provisions of LCR 
68

 

  

 As can be seen in Tables 1 and 2, the calculation formula of the liquidity coverage ratio ap-

plies certain weighting factors for the HQLAs as well as the stressed cash outflow to keep the eval-

uation scope of the single positions as small as possible. In addition, several other restrictions have 
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to be taken into account, such as cutting cash inflows by 75% of the total cash outflows, so that 

there is always an imputed liquidity gap. In order to close this gap, a liquidity reserve is required.
69

 

 

 

Figure 4: Design of LCR in detail
 70

 

  

 As is quite obvious from Figure 4, the Basel Committee developed the LCR to promote the 

short-term resilience of a bank’s liquidity risk profile. This standard aims to ensure that a bank has 

an adequate stock of unencumbered high-quality liquid assets which consists of cash or assets that 

can be converted into cash at little or no loss of value in private markets to meet its liquidity needs 

within a 30-calendar-day liquidity stress scenario.
71

 The LCR metric indirectly provides short-term 

protection to liquidity shocks and identifies the required amount of unencumbered, high-quality 

highly liquid assets required to neutralise short-term liquidity stress-scenario-driven net-cash out-

flows.
72

 

 

2.3.3  Longer Term Liquidity: Net Stable Funding Ratio (NSFR) 

 The NSFR promotes funding resilience over the longer term. Setting a funding limit ensures 

sufficient long-term funding to support the bank’s balance-sheet development.
73

 By introducing the 
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 See Kleffmann et al 2011, p. 2. 
70

 Based on Hauschild and Buschmann 2014, p. 339.  
71

 See Basel Committee on Banking Supervision 2013b, p. 1. 
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 See Choudhry 2012, pp. 663ff. 
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 See Choudhry 2012, p. 666. 
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NSFR, the Basel Committee targeted banks’ structural, medium-term and long-term liquidity posi-

tions by limiting their maturity transformation.
74

 So, the NSFR strengthens a bank‘s medium- and 

long-term funding at the expense of short-term funding, which was not reliable in the financial cri-

sis.
75

 In particular, the NSFR will require banks to maintain a stable funding profile in relation to 

the composition of their assets and off-balance sheet activities. This specific funding profile is in-

tended to reduce the likelihood that market disruptions will erode a bank’s liquidity position in a 

way that would increase the risk of its failure and potentially lead to broader, market-wide systemic 

stress.
76

 Therefore, the NSFR defines the minimum acceptable amount of stable funding based on 

the liquidity characteristics of a bank’s assets and activities over a one-year horizon. The NSFR was 

designed to act as a minimum enforcement mechanism to complement the shorter-term LCR and 

reinforce other supervisory efforts by promoting structural changes in the liquidity risk profiles of 

banks away from short-term funding mismatches and towards more stable, longer-term funding of 

assets and business activities.
77

 Therefore, the metric measures the amount of stable funding as a 

proportion of the total requirement for such funding. It is typically used to monitor and control the 

level of dependency on volatile short-term wholesale markets, as a key of the structural balance-

sheet ratio
78

 and is basically calculated as
79

 

 

 (2) %100
Re

>

FundingStableofAmountquired

FundingStableofAmountAvailable
 
80

 

 

 In contrast to the cash flow view of LCR and as can be seen in Table 3, NSFR focuses on 

balance sheet items. Therefore, balance-sheet data can be used to calculate the NSFR; this is not 

possible for the LCR.
81

 In essence, the purpose of the NSFR is to control the level of maturity trans-

formation that a bank undertakes. Although it can be considered draconian, its implementation 

might reduce liquidity risk expose in the banking system as a whole.
82
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Available Stable Funding Required Stable Funding 

− 100% of total Tier 1 and Tier 2 capital an preferred 

Stock 

− 100% of liabilities with a contractual maturity greater 

than one year 

− 85% of “stable” retail and small business deposits 

with maturities less than one year 

− 70% of “less stable” retail and small business depos-

its with maturities less than one year 

− 50% of large corporate deposits with maturity less 

than one year 

− 0% Cash, securities with a maturity less than one year, 

inter-bank loans with a maturity less than one year, se-

curities held with an offsetting reverse repo 

− 5% unpledged high-quality liquid securities (similar 

definition to central bank eligible collateral) 

− 20% of corporate and covered bonds with proven rec-

ord of liquidity (e.g. no major increase of repo haircut 

in the last 10 years) 

− 50% other corporate bonds, gold, equities, loans to 

corporate with maturity less than one year 

− 85% retail loans with maturity less than one year 

− 100% of all loan with a with maturity greater than one 

year 

− 10% of all undrawn committed credit lines and over-

draft facilities 

− 100% of percentage of guarantees, uncommitted credit 

lines, letters of credit, money markets mutual fund repo 

obligations and so on 

Table 3: NSFR Stable Funding Calculation 
83

 

 Albeit the intended benefits, it is the large weakness of the NSFR (as well as of the LCR) is 

that either the ratios or the model in combination just focus on one currency and not at the multicur-

rency liquidity risk a bank is normally exposed to. 

3. Strategies for the Management of the Liquidity Reserve 

 In general, banks experience liquidity stress when the actual cash flows differ from the ex-

pected ones. This is notably through changes in counterparty behaviour and market conditions that 

affect the liquidity of financial instruments and the availability of funding.
84

 

 One of the clearest lessons from the financial crisis was that many types of assets considered 

hitherto to be liquid were in fact not truly liquid. During the last quarter of 2008 many banks could 

not sell or repo parts of their assets. Therefore, most of funding instruments banks used were not or 

just limited available.
85

 As the previous section implies, banks need a liquidity reserve to be truly 
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liquid and capable of being used to generate funding liquidity under all market circumstances.
86

 In 

such market turmoil a bank’s liquidity reserve is the most reliable funding source.
87

 In the follow-

ing, we shall show the overall concept of a liquidity reserve, how a liquidity reserve should be com-

posed and how the size of the liquidity reserve is properly calculated. Lastly, we shall show some 

strategies to manage the liquidity reserve in an efficient way. 

 In the following, we shall show the overall concept of a liquidity reserve, how a liquidity 

reserve should be composed and how the size of the liquidity reserve is properly calculated. Lastly, 

we shall show some strategies to manage the liquidity reserve in an efficient way. 

3.1  The Liquidity Reserve 

3.1.1  Overview and Concept 

 It is quite obvious that in a liquidity crisis, banks are strictly required to honour their obliga-

tions at any time and therefore it can be, depending on the intensity of the stress, that liquidity is 

more important than profitability and therefore greater financial losses have be taken into account 

when liquidating assets to ensure sufficient liquidity.
88

 According to bank-specific liquidity risks, 

the liquidity reserve should limit a bank’s funding risk. Therefore, a bank should hold a quantita-

tively and qualitatively sufficient liquidity reserve, also known as “liquid asset reserve”, “liquidity 

reserve”, “liquidity portfolio” or “portfolio of reserve assets”, which should be used to acquire fund-

ing on a sudden and pretty short-term basis.
89

 Hence, the liquidity reserve has to be thoroughly and 

forward-looking managed in order to ensure that, to the maximum extent possible, assets will be 

available in times of financial stress.
90

 Funding that is generated through usage of these assets is 

also called “crisis liquidity”. The overall amount of crisis liquidity limits a bank’s funding risk and 

should be sized individually for any financial institution.
91

 This will be discussed later in this very 

analysis. 

 The liquidity reserve’s allocation is mainly driven by internal and external factors: internal 

factors are a bank’s risk–return considerations, capital charges on the assets held in the liquidity 

reserve and how much accounting volatility the bank wants to have on its books. The latter clearly 
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depends on the IFRS categories in which the bank booked these assets.
92

 Lastly, the bank’s risk 

appetite plays an important role. In addition, external factors are mainly driven by market condi-

tions: here, we must focus on the market’s credit cycle, e.g., how expensive is cash in comparison to 

bonds or how expensive are covered bonds and corporate bonds in comparison to sovereign bonds 

or agency bonds? 

 

Figure 5: Management Dimensions of the Liquidity Reserve 
93 

 When composing the liquidity reserve, we must take these factors into account and make a 

trade-off between the liquidation time frame and liquidation value of the single components (Figure 

5). A high liquidation time frame is associated with high(er) value losses. So, liquidation time frame 

and liquidation value are negatively correlated.
94

 The main criterion when selecting of the compo-

nents of the liquidity reserve is optimal liquidisation. This can be achieved by using publicly traded 

securities with high market volumes and low bid–ask spreads as well as cash, central bank deposits, 

other central bank eligible assets or committed credit and liquidity lines.
95

 By generating additional 

crisis liquidity via the liquidity reserve, a bank gains time to trigger further contingency measures, 

such as reorganising its business model, reshuffling its funding structure or both. Therefore, the size 

and structure of the liquidity reserve determines how quickly a bank needs to act.
96

 

 According to the Committee of European Banking Supervisors (CEBS), the liquidity reserve 

is defined as the excess liquidity available outright to be used in liquidity stress situations within a 

given short-term period (Table 4). In other words, it is the availability of liquidity, which obviates 

the need to take any extraordinary measures.
97
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Category Guideline Description / Contents 

Liquidity  

Reserve 

Guideline 

1 

A liquidity reserve represents available liquidity, covering the additional need for liquidity that 

may arise over a defined short period of time under stress conditions. 

Guideline 

2 

Institutions should apply three types of stress scenarios: idiosyncratic, market specific, and a 

combination of the two. The core of the idiosyncratic stress should assume no rollover of unse-

cured wholesale funding and some outflows of retail deposits. The market-wide stress should 

assume a decline in the liquidity value of some assets and deterioration in funding-market condi-

tions. 

Time Horizons 
Guideline 

3 

A survival period of at least one month should be applied to determine the overall size of the 

liquidity reserve under the chosen stress scenarios. Within this period, a shorter time horizon of at 

least one week should also be considered to reflect the need for a higher degree of confidence 

over the very short term. 

Composition of 

the Reserve 

Guideline 

4 

The liquidity reserve should be composed of cash and core assets that are both central bank eligi-

ble and highly liquid in private markets. For the longer end of the reserve, a broader set of liquid 

assets might be appropriate, subject to the bank demonstrating the ability to generate liquidity 

from them under stress within the specified period of time. 

Guideline 

5 

Credit institutions need to manage their stocks of liquid assets to ensure, to the maximum extent 

possible, that they will be available in times of stress. They should avoid holding large concentra-

tions of particular assets, and there should be no legal, regulatory, or operational impediments to 

using these assets. 

Guideline 

6 

The location and size of liquidity reserves within a banking group should adequately reflect the 

structure and activities of the group in order to minimize the effects of possible legal, regulatory 

or operational impediments to using the assets in the reserve. 

Table 4: Guidelines on Liquidity Reserves & Survival Periods 
98

 

 Because all banks are subject to the same regulation, they are likely to hold the same assets 

as liquidity reserves and therefore be equally affected when a market-wide stress occurs. This leads 

to another type of liquidity risk, which we have not mentioned before: so-called “liquidity black 

holes”.
99

 These arise when several market participants want to sell the same assets at the same time, 

with the consequence that there are no longer any buyers in the market, or vice versa. Thus, liquidi-

ty dries up very quickly and these assets lose their original purpose. In this situation banks can only 
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generate liquidity by taking heavy losses on their fire-sold assets; therefore, it is crucial that the 

liquidity reserve is broadly diversified.
100

 

 

3.1.2  Asset Allocation and Size of the Liquidity Reserve 

 When composing the liquidity reserve, it is useful to think of liquidity and illiquidity in 

terms of how much sellers might lose if they need to sell immediately, as opposed to engaging in a 

costly and time-consuming search for buyers.
101

 With the focus on constant funding liquidity, the 

ALM desk will define the size of the liquidity reserve itself with respect to the bank’s business 

model, the intensity of the assumed market disruptions and, of course, regulatory requirements. So, 

with the size and composition of the liquidity reserve, a bank defines its own ability to sustain an 

idiosyncratic liquidity stress or market-wide disruption or both.
102

 Consequently, most of the assets 

in the liquidity reserve are high-quality highly liquid (HQHL) assets.
103

 Most relevant for the asset 

allocation of the liquidity reserve are what we call “off-balance liquidity consumers”, which do not 

require continuous funding, but might generate huge and unexpected liquidity gaps.
104

 

 In a liquidity stress scenario, the liquidity reserve must be able to offset tremendous losses 

of funding during a bank run
105

, as well as unforeseen liquidity gaps that might be inherent in the 

bank’s balance sheet. With this in mind, the composition of the liquidity reserve depends on the 

assets’ ability to generate liquidity during crises. This is primarily done by broad and deep markets 

with assets of high creditworthiness. In this way, the composition itself determines how much li-

quidity can be generated during a crisis. This volume is also determined by the potential haircut of 

the single assets. The haircut is reciprocal to the credit quality of the asset: the better the creditwor-

thiness, the smaller the haircut, and therefore the better the fungibility.
106

 

 As the previous section shows, holding liquid assets is ruled by a tight regulatory regime. 

Therefore, based on market experience as well as common sense, we wish to show several regulato-

ry requirements that are quite similar in general, but differ in detail: according to module BTR 3.1 

of the MaRisk, financial institutions are expected to check whether they can meet their liquidity 
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needs in a stressed market environment. In particular, banks have to check the fungibility of their 

held assets. Moreover, they have to check how reliable their funding sources are. In order to offset 

sudden and unexpected liquidity deterioration, banks are required to hold an individually sufficient 

and sustainable liquidity reserve of highly liquid and unencumbered assets. This administrative di-

rective applies for all banks in Germany. For publicly traded banks MaRisk’s module BTR 3.2 spec-

ifies that these banks have to overcome a liquidity shortage of at least one week by holding cash and 

highly liquid assets which are central bank eligible and can be sold in a stressed market environ-

ment without any significant losses. The bank has to potentially survive this survival period without 

any assistance by the central bank. For a time frame larger than a week, other assets can also be 

used, as long as they can be liquefied within a one-month time frame.
107

 

 

3.1.3  Securities of the Liquidity Reserve 

 On the basis of the previous remarks, it is obvious that the liquidity reserve should be com-

posed of cash and highly liquid assets. A bank must be able to sell or repo the latter under stressed 

market conditions. These assets have to be of the kind that will not be affected by a large down-

wards valuation akin in a fire sale. They should be as credit risk-free as possible and should not 

have any correlation with the financial sector.
108

 Consequently, the question is which securities are 

truly liquid. In the 2007–8 financial crisis only high-quality sovereign bonds had this characteristic. 

But here, the liquidity-black-hole problem arises: when all banks hold the same sovereign securi-

ties, markets might be trapped in the liquidity black hole when the next liquidity crisis emerges. 

That is why regulators allow securities other than sovereign securities in the liquidity reserve. Ac-

cording to the Basel Committee, these securities should be traded in large, deep and active repo or 

cash markets. Moreover, they should have a proven record as a reliable source of liquidity in the 

markets (repo or sale) even during stressed market conditions with individually defined haircuts 

over a predefined period of time.
109

  

 Unfortunately, the degree of liquidity changes with market conditions and it is a matter of 

observable historical record that only the assets that maintained liquid under any all market condi-

tions were sovereign bonds. Given that liquidity of other types of assets changes according to mar-
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ket conditions, banks should estimate the level of liquidity pertaining at any time, an assessment 

that will help them determine the level of liquidity of their non-government assets.
110

  

 Liquidity can be measured directly and indirectly. So, there are several direct measures like 

the bid–ask spread or the so-called non-default-component (NDC)
111

, which is included in the asset-

swap spread, as well as indirect proxies such as age and tenor, issue and trading volume or yield and 

price volatility. The liquidity measures are generally accepted by market participants, whereas li-

quidity proxies are primarily based on empirical evidence (Table 5).
112

 

 

Measure Liquidity 

Bid-Ask-Spread The smaller the bid-ask-spread the higher a bond’s liquidity 

Non-Default-Component (NDC) The smaller the NDC the higher a bond’s liquidity 

Proxy Liquidity 

Age The “younger” the bond, the higher a its liquidity 

Tenor The shorter the tenor, the higher a bond’s liquidity 

Issue volume The greater the issue volume, the higher a bond’s liquidity 

Trading volume The larger the trading volume, the higher a bond’s liquidity 

Yield The smaller the yield, the higher a bond’s liquidity 

Price volatility The smaller the price volatility, the higher a bond’s liquidity 

Table 5: Liquidity Measures and Proxies
113

 

 The composition of the securities or products of the liquidity reserve are pretty simple to 

explain. As shown in the previous sections, regulatory requirements are quite similar. Given that the 

Basel III provisions will be adapted by national regulators, we believe that banks will be expected 

to hold securities which are described in the numerator of the liquidity coverage ratio in an appro-

priate size (Figure 6).
114

 The composition of the liquidity reserve with a given regulatory framework 

can be considered as a passive management strategy. 

 When composing the liquidity reserve, a benchmark has to be set from a return point of 

view. Often, a liquidity reserve’s benchmark is the bank’s own sovereign. In the case of a German 

bank, this would be German Bunds or French treasury bonds (Obligations Assimilables du Trésor, 
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or OAT) for French banks. The reasons why these government bonds of the bank’s home country 

are the benchmark are pretty simple: First, they are by definition risk-free for them and, second, 

they have, according to the Basel III regime, the lowest haircut. Therefore, a bank’s liquidity re-

serve is always home-biased and its returns clearly depend on their home-countries yields because it 

presumably consists mostly of sovereign bonds. 

 

 

Figure 6: Composition of the Liquidity Reserve according to Basel III / LCR in detail 
115

 

 When selecting the securities the bank has to choose the maturity of the reserve assets. Prin-

cipally, there is nothing like an optimal tenor for the liquidity reserve. Therefore, it is more advisa-

ble to choose maturities that fit the requirements for reserve assets best. Regarding liquidity charac-

teristics, the benchmark of every liquidity reserve is cash. Cash has no duration and no risk or re-

turn. Consequently, the liquidity reserve’s asset duration depends first on its optimal added returns 
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over cash. The assets’ durations depend primarily on their liquidity. As implied in Table 5, shorter 

maturities are more liquid than longer ones. For this reason, shorter maturities should be preferred 

over longer ones. In addition, market depth plays an important role: when composing the liquidity 

reserve, maturities with high market depths should be selected and these are by trend shorter maturi-

ties. 

 

3.1.4  Calculating Size of the Liquidity Reserve 

 When calculating the size of the liquidity reserve, the indispensable condition is simply how 

long will the bank last in a liquidity crisis. This consideration determines the length of the bank’s 

survival period and consequently the size of the liquid asset reserve. As implied, a bank’s liquidity 

reserve should be composed of assets that other financial institutions and cash lenders would accept 

as collateral in a financial crisis, which suggest only sovereign issuers. Thus, a benefit of holding 

government bonds, on both individual and aggregate levels, is that this forces banks to develop their 

liquidity risk management ability and run a tighter ship with respect to their liquidity policy. This is 

because regulators will insist on a higher liquidity reserve as a proportion of total assets, for those 

firms with structural liquidity problems or following poor liquidity policy; in other words and as a 

logical consequence of this, the more liquidity risk a bank runs, the larger the liquidity reserve 

should be.
116

 

 The exact proportion of a bank’s balance sheet that is held as the liquidity reserve is a func-

tion of the bank’s business operations and their resulting liquidity risk on both sides of the balance 

sheet, i.e., for both lending business and funding. As presented above, the given length of the sur-

vival period and percentage of overall long-term funding determine the size of the liquidity reserve: 

the more long term funding is available and the shorter the set survival period, the smaller the li-

quidity reserve.
117

 Moreover, the liquidity reserve is also a function of the type of bank funding: 

retail funding is regarded as more stable than wholesale funding; therefore, the more a bank relies 

on wholesale funding, the greater the liquidity reserve should be and vice versa.
118

 

 As a consequence of the remarks above, setting the framework for calculating the liquidity 

reserve a bank needs to determine their actual retail funding as well as whole funding with its re-

spective maturities, whereby the ALM desk sets the desired survival period in accordance to regula-
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tory requirements. Once these features have been set, a bank needs to ensure that their IT systems 

are able to produce projections of expected cash flows, broken down into time buckets, financial 

instruments and business lines, and precisely all sources of liquidity risk. These cash flow scenarios 

need to be accompanied by a description of the alternative funding sources that are available to 

meet liquidity needs. This will include the liquidity reserve. The liquidity reserve will be the first 

port of call for the bank’s counterbalancing capacity and therefore exists to enable the bank to con-

tinue its normal business operations during an idiosyncratic or market-wide stress. By running a 

conservative liquidity management approach, a bank has a greater chance of surviving a liquidity 

stress.
119

 

 Bank-specific stress-test results are the prime driver of the size of the liquidity reserve. The 

largest cash flow gap determines the required size of the liquidity reserve. The cash flow analysis 

should be made at a granular level, so that, when determining cash flows and counterbalancing ca-

pacity, a bank identifies contractual and behavioural flows and applies a conservative assumption of 

liabilities’ behaviour when estimating its liquidity position. When assessing cash flows, the bank 

calculates the sum of the expected outflows and subtracts this from the sum of expected inflows.
120

 

 Moreover, the proportion of the bank’s balance sheet that is dedicated to the bank’s liquidity 

reserve is a function of a number of factors, including the composition of its funding and structural 

limitations in its ability to raise liabilities.
121

 The size of the liquidity reserve should be determined 

according to the funding gap under stress conditions over a specified survival period. This time 

horizon as well as the related liquidity reserve should not supersede or replace other measures taken 

to manage the net funding gap and funding sources, and the institution’s focus should be on surviv-

ing well beyond the stress period. Therefore, the survival period should only be the period during 

which an institution can continue operating without needing to generate additional funds and still 

meet all its obligations.
122

 

 As funding liquidity risk is a bank-specific characteristic, financial institutions are expected 

to tailor their liquidity management, stress tests and, of course, their liquidity reserve to their specif-

ic business model. This does not preclude approaches that aim to capture liquidity risk factors that 

are common to all banks. The combination of tiered market structure and concentration of activity 

imply that the potential severity of contagion is higher for banking groups than for small banks at 
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the fringe of the market. Liquidity risk varies across credit institutions, and the underlying risk 

should be properly reflected in the size of a bank’s liquidity reserve. All material sources of liquidi-

ty risk should be included under any approach, regardless of their nature as liabilities or assets, on-

balance-sheet or off-balance-sheet, currency denomination, etc.
123

 So, in general, from an individual 

perspective, the ideal size of the liquidity reserve can be determined by the marginal benefits of 

maintaining a portfolio of reserve assets and its marginal costs. Cost and benefits need to be 

equal.
124

 

3.2  Managing Strategies 

 As argued in the previous section, the composition of the liquidity reserve within a certain 

regulatory framework can be interpreted as a passive management strategy. In this section some 

active management strategies will be presented: first, the funding strategy with its related rationales, 

and then the liquidity reserve’s related spread strategies. 

 

3.2.1  Funding Strategy 

 Although short-term funding is cheaper than longer-term funding, the liquidity reserve has 

to be funded on a long-term basis as the following strongly simplified example shows. Let us as-

sume that a bank holds loans and securities that serve as the bank’s liquidity reserve. As shown in 

Figure 7, these assets are diversified and cost-efficiently funded by interbank deposits, repurchase 

agreements for the loans and medium-term and long-term funding for the liquidity reserve. 

 

 

Figure 7: Simplified balance sheet before liquidity stress 
125
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 Whatever the nature of the liquidity stress, it is quite likely that the unsecured interbank 

funding will dry up, and only limited funding via repurchase agreements is available.
126

 In such a 

case the liquidity reserve will be depleted. As Figure 8 shows, this is accompanied by balance-sheet 

contraction and safeguarding of the loans’ funding by medium-term and long-term. 

 

Figure 8: Simplified balance sheet after liquidity stress 
127

 

 

 The example given above shows two essential aspects of how a bank’s liquidity reserve 

works: First, the actual liquidity reserve is generated on the liability side of a bank’s balance sheet 

by issuing long-term debt, e.g., senior unsecured debt, and is “parked” through HQHL-securities on 

the bank’s asset side. Therefore, the liquidity reserve serves as some kind of liquidity repository and 

clearly shows that, as already mentioned in section 2.2, bank’s liquidity is clearly linked to both 

sides of the balance sheet. As long as there is no liquidity stress, the bank is likely to run a pro for-

ma negative maturity transformation by financing intended short-term assets in the long term. In a 

stress environment, the long-term funding will be used to fund the bank’s normal lending business. 

This simple example shows that funding of the liquidity reserve by repurchase agreements is im-

practical because the liquidity reserve’s purpose is to generate crisis liquidity. This can only be 

achieved by using long-term debt. By using repurchase agreements, someone gives a collateralised 

loan: the bank receives cash and gives away a bond. This is not a liquidity creation in a narrower 

sense, as the bond must somehow be funded and therefore no additional liquidity will be generated 

from the bank’s perspective. Moreover, repurchase agreements will not be renewed in an idiosyn-

cratic or market-wide liquidity stress. 

 Second, through its negative maturity transformation and due to its high fungibility and 

good rating with low short-term yields, crisis liquidity is a relatively expensive form of liquidity. 
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So, a trade-off between liquidity and return has to be made.
128

 This trade-off is inevitable. By hold-

ing a large enough liquidity reserve, banks can buy time until the liquidity stress ends. The negative 

carry from, or the funding costs of, these assets can be seen as insurance premium for the resulting 

contribution to the bank’s liquidity.
129

 As stated, by using its liquidity reserve, a bank buys time to 

reshuffle its business model and adjust their funding strategies to the new market environment. 

Therefore, the set-up of a new liquidity reserve has to reflect new market conditions, e.g., some 

securities may be left out, whereas others might be included because they remained liquid in a pre-

ceding market stress. 

 As implied and due to negative maturity transformation, it is quite likely that holding a li-

quidity reserve generates some basis risks. In addition, loans contain a bundle of risks such as credit 

risk and interest rate risk.
130

 Even though they are tradable, bonds can be seen as a loan, and there-

fore they create such risks. The adequate management of these risks will be discussed in the follow-

ing sections. 

 

3.2.2  Managing Basis Risk 

 In ALM, another important source of interest rate risks are basis risks, which arise from 

rates earned and paid on different instruments with similar re-pricing characteristics but whose cor-

relation is imperfect meaning their rates differ by a certain spread. When interest rates change, these 

differences can give rise to unexpected changes in the cash flows and earnings spread between as-

sets and liabilities and off-balance-sheet instruments of similar maturities or re-pricing frequen-

cies.
131

 There are several situations in which banks are exposed to basis risks. Despite several avail-

able definitions, we think that basis risk derives from imperfect correlations between two rates, e.g. 

benchmark rates like Euro Interbank Offered Rate (EURIBOR) and London Interbank Offered Rate 

(LIBOR), to which financial instruments are linked.
132

 Therefore, basis risk can emerge when banks 

are exposed to spreads between floating rates indexed to different re-pricing schedules or to the 

same re-schedule in different currencies. Such spreads are quoted for the related hedging deriva-

tives, e.g. a floating-floating swap paying the three-month rate (3m) and receiving the six-month 
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(6m) EURIBOR rate, or a cross-currency swap exchanging euro payment with US dollar payments 

with six month floating interest exchanges.
133

 

As a consequence of the financial crisis, many different anomalies appeared in the interest 

rate market. One of these are basis spreads. These appeared for exchanging floating payments with 

different tenors between single-currency interest rate instruments.
134

 The crisis increased the volatil-

ity of the quoted basis spreads which were previously essentially stable. Since mid-2007, basis 

spreads have become and fundamental variable and a top priority for bank’s ALM.
135

 As shown in 

the following Figure 9, in the time before the financial crisis basis spreads were negligible. They 

appeared when swap rates of the same tenor but different reference rates/money market indexes 

diverged. 

 

 

Figure 9: Spread of 5y and 10y swap rates indexed to 3m and 6m EURIBOR 
136

 

 

                                                 
133

 See Gentili and Santini 2014, p. 88. 
134

 See Morini 2009, p. 2; Amentrano and Bianchetti 2009, p. 3. 
135

 See Gentili and Santini 2014, pp. 88ff. 
136

 Bloomberg L.P. 2014. 

-5

0

5

10

15

20

25

0,00

1,00

2,00

3,00

4,00

5,00

6,00

Jan-

07

May-

07

Sep-

07

Jan-

08

May-

08

Sep-

08

Jan-

09

Jun-

09

Oct-

09

Feb-

10

Jun-

10

Oct-

10

Feb-

11

Jun-

11

Nov-

11

Mar-

12

Jul-

12

Nov-

12

Mar-

13

Jul-

13

Nov-

13

b
p

s

p
er

 c
en

t

5Y vs. 3m (lhs) 5Y vs. 6m (lhs) 10Y vs. 3m (lhs)

10Y vs. 6m (lhs) 3x6 Spread 5Y (rhs) 3x6 Spread 10Y (rhs)



 

 

32 
Frankfurt School of Finance & Management 

Working Paper No. 210 
 

 The basis swap emerged from these basis spreads. In contrast to a “conventional” interest 

rate swap, a basis swap has two floating legs that are linked to two different money market indexes. 

A basis swap should eliminate the bank’s basis risk between the bank’s income and expense cash 

flows. In Europe, most basis swaps are linked to LIBOR or EURIBOR, but with different maturi-

ties, for instance one leg might be at the three-month tenor and the other at the six-month tenor. In 

such a swap the basis and the payment frequency are different: one leg pays interest on a quarterly 

basis, whereas the other pays on a semi-annual basis (3x6 basis swap). By having different payment 

frequencies one party has a higher level of counterparty risk and hence, a higher credit risk – this 

materialised in the financial crisis.
137

 

 

 

Figure 10: 3m and 6m EURIBOR and the corresponding spread 
138

 

 

  As Figure 10 shows, the volatility of the 3x6 EURIBOR basis spread reflects the anticipated 

liquidity risk in the money market and the corresponding preference of banks for receiving pay-

ments with higher frequency, e.g., quarterly instead of semi-annually. In addition, there are other 
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indicators of regime changes in the interest rate markets, such as the divergence between deposit 

rates and overnight indexed swap (e.g., EONIA
139

-Swap) rates with the same maturity (Figure 11).  

 

 

Figure 11: 3m EURIBOR Fixing vs. 3m EONIA swap rate 
140

 

 

 These interest rate differentials are not completely new in the market: non-zero basis swap 

spreads were already quoted and understood before the crisis, but their magnitude was very small 

and therefore traditionally was neglected.
141

 

 The interbank money market is an unsecured and short-term market. With the emergence of 

the financial crisis banks were uncertain about forthcoming losses, which caused them to be reluc-

tant to lend to each other in money markets and to fear counterparty risks. As a result basis spreads 

of interbank short-term interest rates widened.
142

 So here the observed money market basis swap 

can be seen first as a built-in credit premium – the credit premium built into a particular rate index 

differs from that built into another
143

 – and second as a liquidity premium or, better, a liquidity 

spread – by being unsecured and short term, money market deposits clearly affect the LCR’s de-
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nominator. The longer the maturity of the trade, the greater the spread is. Therefore, banks have 

become keener to relieve the LCR ratios that subsequently determine the spread: the extent of the 

spread complies with its LCR relief. Thus, we believe that these observed spreads will definitely 

remain in the future. 

 Since their (observable) emergence, basis spreads have been quoted by the swap desks of 

market participants and basis swaps have become a real hedging instrument of basis risks. If assets 

are floating rate, there is less concern over the interest rate risk because of their frequent resets. This 

also applies for floating rate liabilities but only insofar as these match the floating rate assets. Float-

ing rate liabilities issued to fund fixed rate assets create forward risk exposure to rising interest 

rates. Even if both assets and liabilities are floating, they can still generate interest rate risk: this is 

simply a basis risk and might be inherent in a bank’s liquidity reserve, and presumably arises from 

the bank’s internal transfer price curve. 

 In Europe, securities are normally traded versus 6m-EURIBOR or 6m-LIBOR respectively. 

So, when buying an asset for the liquidity reserve in an asset-swap package, which eliminates most 

of the potential interest rate risk, it is quite likely that the reserve asset will be swapped against one 

of these benchmarks.
144

 Assuming that liquidity reserve is funded according to the bank’s internal 

transfer price curve on a quarterly basis (versus 3m-EURIBOR), an interest rate spread risk will 

arise according to the explanations given above: if assets pay 6m-EURIBOR and matching term 

liabilities are referenced to 3m-EURIBOR, there is a basis risk. Here, liquidity risk is eliminated but 

interest rate spread risk remains.
145

 

 The liquidity reserve will benefit if the basis spread between three month EURIBOR and 

six-month EURIBOR widens, because the portfolio’s 6m-EURIBOR asset-fixing will gain a rela-

tive advantage over the 3m-EURIBOR liability-fixing. Here, it would be useful if the ALM desk 

hedged a broader basis or, in other words, the performance of the liquidity could be stabilised by 

using basis swaps. The risk the bank faces is that the spread between the six months and the three 

months rates will change. The bank can use basis swaps to make floating rate payments on a semi-

annual basis (because this is the rate which determines how much the bank receives on a bond) and 

receive floating payments on a quarterly basis (because this is the rate that determines the bank’s 

funding cost).
146

 This hedging strategy can be implemented by using overlay hedges on the overall 
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basis risk structure of the liquidity reserve. Here, the fixings of the portfolio determine the hedges. 

Properly implemented, these hedges can generate extra return in the liquidity reserve and hence 

minimise its costs. 

 In addition to above example of 3x6 basis risk, another basis risk arises when reverse repos 

are used in the process of managing the liquidity reserve: due to the different bases between repos 

(which are overnight indexed rates (OIRs); e.g., EONIA) and their funding versus the money mar-

ket index (e.g., 3m-EURIBOR), there will be an EONIA–EURIBOR spread risk as well. In contrast 

to the example given above, a widening of this spread would adversely affect the liquidity reserve’s 

performance because funding would increase, compared with a shrinking EONIA-based income 

from the reverse repos. Therefore, the negative carry will increase further. To limit the negative 

carry and to stabilise the earnings from the liquidity reserve, a certain spread is necessary. For this 

purpose the  treasury desk an use money market futures or forward rate agreements (FRAs) versus 

forward–EONIA swaps as short-term instruments or a combination of longer-term 3x6 basis swaps 

and EONIA–EURIBOR swaps with the same maturity. 

 

3.2.3  Managing Credit Risk 

 Assuming from the previous section that the ALM desk has hedged all interest rate risks, 

credit risk still remains. Keeping in mind that the liquidity reserve should consist primarily of sov-

ereign bonds, the management of the liquidity reserve faces a real challenge: historically, sovereign 

bonds of developed countries have been considered a safe and almost default-risk-free asset. With 

the introduction of the euro, European investors have largely diversified their portfolios by invest-

ing in non-domestic but euro denominated bonds. The stability of the euro area since the early 

2000s explains this phenomenon: a European investor could prefer Italian BTPs over German 

Bunds, because they offered a better return for an incremented default risk which was considered to 

be negligible. Before the sovereign debt crisis, bond management in the euro area was principally 

explained by the search for better spreads. But the sovereign debt crisis in Europe led to a rediscov-

ery of sovereign credit risk and led to a rethink about the management of bond portfolios by placing 

more emphasis on its credit risk management (Figure 12).
147
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Figure 12: 10y EUR Sovereign Spreads towards German Bunds 
148

 

 

 The debt crisis played havoc with the conception that the debt of major developed countries 

is almost free of credit risk. So, the creditworthiness of sovereign issuers is under increasing scruti-

ny and bond investors face a new challenge.
149

 Empirical evidence suggests that diversification can 

indeed reduce credit risk and that the best way to achieve this is through cross-border investments. 

Smaller benefits are also obtainable through diversification across other dimensions, namely, indus-

try sector, maturity and credit rating.
150

 But by running a liquidity reserve consisting of sovereign 

bonds, credit risk management is a real issue for a bank’s ALM desk. 

 Asset swaps are a common form of derivatives written on fixed rate bonds. It is common 

practise that banks buy bonds in an asset swap package. By doing so, banks separate the credit risk 

from the interest rate risk that is embedded in a fixed rate bond. Effectively, the interest risk of the 

bond is transferred from the investor to its swap counterparty, leaving the credit risk with the bond 

holder. Thus, asset swaps are mainly used to create positions that are similar to cash flow and risk 

                                                 
148

 Bloomberg L.P. 2014. 
149

 See Bruder et al 2011, p. 2. 
150

 See Varotto 2003, p. 36. 

0

500

1.000

1.500

2.000

2.500

3.000

3.500

4.000

Ja
n
-0

7

M
ay

-0
7

S
ep

-0
7

Ja
n
-0

8

M
ay

-0
8

S
ep

-0
8

Ja
n
-0

9

Ju
n

-0
9

O
ct

-0
9

F
eb

-1
0

Ju
n

-1
0

O
ct

-1
0

F
eb

-1
1

Ju
n

-1
1

O
ct

-1
1

M
ar

-1
2

Ju
l-

1
2

N
o
v

-1
2

M
ar

-1
3

Ju
l-

1
3

N
o
v

-1
3

S
p

re
ad

 v
s.

 B
u

n
d

France Italy Ireland Greece Spain Portugal Finland Netherlands



 

 

 

 
Frankfurt School of Finance & Management 

Working Paper No. 210 37 

 

exposure of floating rate notes with only little interest risk remaining.
151

 In order to offset mathe-

matically the value of the all fixed and floating rate payments of the swap’s lifetime, the so-called 

asset-swap spread (ASW spread) is calculated. The ASW spread reflects the difference between the 

bond’s yield and the yield of maturity-matching benchmark in the same currency: the swap curve 

that is assumed to reflect the average rating of the banking sector.
152

 Under the no-arbitrage as-

sumption we can assume that investing in a floating rate note or investing in a credit-risky bond 

bought in an asset-swap package has the same economic risk profile as selling protection via credit 

default swaps. 

 A credit default swap (CDS) is a bilateral financial contract in which one counterparty (pro-

tection buyer) pays a premium (expressed in basis points) on an agreed notional amount in return 

for a contingent payment by the other counterparty (protection seller) following a so-called credit 

event of the reference entity.
153

 As a result, the no-arbitrage assumption implies that the CDS pre-

mium should reflect the EURIBOR spread on an asset swap from the same credit-risky entity. 

Without going further into theoretical and mathematical detail and, for simplicity, disregarding col-

lateral postings or counterparty risk, we assume that the ASW spread and the CDS-premium should 

be the same
154

 to avoid arbitrage between cash bond markets and the derivatives market. 

 

Figure 13: Theoretical no-arbitrage relationship between CDS spread and asset swaps 
155
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 As implied in Figure 13, a credit risk hedge of the liquid reserve is quite unfavourable from 

an earnings point of view. As stated before, crisis liquidity is the most expensive form of liquidity. 

The liquidity reserve generate earnings to the amount of the ASW spread on a gross basis and just 

to the amount of the difference of the ASW spread and its related funding cost on a net basis. Often 

this carry is negative: due to better credit ratings than banks, sovereign bonds often have negative 

ASW spreads; therefore, an additional hedge cost for the liquidity reserve’s credit risk would be 

unjustifiably high.  

 Even though an outright credit risk hedge is not favourable, the liquid reserve’s credit risk 

can be managed on a relative-value basis. Credit spread risk arises when the spread of a bond per-

forms differently from the respective swap curve (e.g., changes in demand of a certain asset classes) 

or from its peer group (e.g., federal states, cantons or provinces versus central government or cov-

ered bonds versus agencies). Moreover, spread anticipation by market participants and changes in 

the regulatory environment cause credit spread risks. Lastly, the sovereign debt crisis caused a 

change in investor behaviour: investors are less willing to buy (government) bonds from Europe’s 

most crisis-prone countries and are keener on buying bonds with shorter maturities.  

 From a market point of view, the absolute interest rate level influences credit spread. In a 

low interest rate environment, a credit spread performance of risk-free assets is limited but possible: 

after a credit spread performance (spread narrowing), there is the possibility of locking in the cur-

rent credit spread level without changing the portfolio structure, e.g., selling bonds, by using credit 

default swaps. Again, this is done by overlaying hedges onto a certain debtor in the portfolio. This 

hedge position will make a profit when credit spreads widen again. The profit amounts to the differ-

ence between the locked-in spread and the spread observed in the market. Like the basis spread 

hedging, the credit spread can be used to minimise the portfolio costs. 

 Credit spread movements also have an impact on the repo market: credit spread widening or 

narrowing influences repo rates relative to their overnight interest rates, e.g., EONIA. Due to a lack 

of alternatives are an excessive anticipated credit risk in the unsecured money market, this might 

cause an excess demand in secured funding. As can be seen in the above examples, a bank’s ALM 

desk needs to manage the credit (spread) on a relative-value basis rather than completely hedging 

credit risk through the use of credit default swaps. When managing the liquidity reserve on a rela-

tive value basis, the treasury desks need to consider two interrelated dimensions, credit risk and 

return, within the framework described above. This simply means that when two assets or securities 

with the same credit are available, the one with the higher return will be bought. In contrast to this, 
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when two assets have the same return, the one with the lower credit risk will be chosen. In addition, 

we believe that market saturation – how many more bonds by one issuer can be absorbed by the 

market – have also to be taken into account. Through this approach, optimisation takes place within 

or across the held assets. 

4. Conclusion 

 As shown above, managing liquidity risk is a crucial part of a bank’s asset–liability man-

agement. It ensures a bank’s short-term solvency and long-term structural liquidity in line with both 

market prices and regulatory requirements.
156

 Within its liquidity risk management mandate, an 

ALM desk is expected to maintain the bank’s solvency at any time and in any imaginable market 

condition. To achieve this goal, banks are expected by national regulators to hold a portfolio of high 

quality and highly liquid assets as part of their liquidity reserve. In an idiosyncratic or market-wide 

liquidity stress, these assets will be sold in order to generate crisis liquidity to enable a financial 

institution to honour its obligations when they become due. 

 In this analysis, we briefly described the role of asset–liability management according to 

liquidity issues of a banking organisation. Several types of liquidity were presented and we de-

scribed how these are interconnected and how they might affect a financial institution’s liquidity 

risk. As a logical consequence of this, we presented regulatory provisions as well as the upcoming 

Basel III framework. The second part of this working paper was dedicated to the liquidity reserve 

itself: both its purpose and functionality and the components and adequate size of the liquidity re-

serve were discussed. The funding strategy, risk management strategies and liquidity reserve’s per-

formance were presented. 

 We have tried to put the role of management of the liquidity reserve into a broader context 

and to fill a gap in the literature: when managing the liquidity reserve and its included assets, the 

responsible persons have to take the following influencing factors into account: 

− The banking organisation itself, with its business model, funding structure and related 

types of risk;  

− National and international regulatory requirements have to be fulfilled; 

− Market behaviour and its participants need to have carefully watched and anticipated, in 

order to manage the risk which might arise from the liquidity reserve itself. 
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 As we implied in this paper, and the financial crisis impressively showed, “liquidity” is not 

an absolute characteristic: it is relative. An asset can be liquid for a long period of time but become 

illiquid the next day.
157

 We believe that the biggest risk arises from managing the liquidity reserve 

itself: an asset hitherto assumed liquid can suddenly turn out to be illiquid, either due to (regulatory) 

non-acceptance as a part of the liquidity reserve by national regulators or due to secondary market 

activity drying up. Because such assets would produce a calculated, expected, measured cash out-

flow in the LCR and NSFR ratios, it is quite likely that these assets have to be sold at a loss. By 

coping with these three factors, we believe that a bank’s liquidity reserve can be properly managed. 

 In conclusion, we believe that the management of the liquidity reserve is a continuous pro-

cess that has to be adjusted when it is necessary: the liquidity that arises from normal banking oper-

ations has to be monitored in almost the same way as the given regulatory framework and overall 

financial market conditions. 
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