
Contents

Foreword..... .............................. ........................... .............. 13
Chapter 1 ........................... .................. ........ ........ ......... ....17
W h a t W e n t W ro n g ? —An O rg an ized  R ev iew  o f Follies  
and  F a ilu re s ............................................... ..................................................17

Managem ent Failures—Lapses in Risk Managem ent
and C ontro l..................... .......................................... ............ ........... 19

1. Managed Buffers for Yield Assuming Markets Would
Always Be Liquid ..................... .................... ............................ . 19

2. Overconfident that Wholesale Funds Providers Will
Always Be Willing to Lend....... .............................................. ....20

3. Tolerated Excessive Liquidity Mismatches................................20
4. Ignored "Worst-Case" Stress Tests and the Cassandra Effect..... 23
5. Moved Risks Off-Balance Sheet and Out of Sight......................24
6. Risk Taking Not Matched by Risk Management......................... 25
7. Misallocation of Risk Resources........................... ......................26
8. Misaligned Incentives................................................................ .27
9. Organizational and Execution Weaknesses........................ ........27
10. Overreliance on Ratings................. .................... ......... .............28

Liquidity Risk M easurem ent Failures........ .......................................29
1. Failure of Some Institutions to Embrace Forward

Looking Measures........................................................................29
2. Failed to Perform "Worst-Case" Stress Tests...... ...................... 29
3. Misunderstanding and Misapplying VaR.................................... ..30
4. Insufficient Data—Especially for New Products......... ................32
5. Confusion between "Risk" and Uncertainty.................................32
6. Preparing to Fight the Last War......................... ......................... 34
7. Severely Underestimated Potential Funding Requirements......35
8. Failed to Recognize Risk Linkages and Macro Factors...............36

Liquidity Risk Regulatory Failures................................................ . . .3 7
1. Capital Is Not a Solution for Liquidity Risk................................. 37
2. Basel II Arbitrage Increased Liquidity Risk on Balance Sheet... 38
3. Basel II Arbitrage Contributed to Increases in Off-Balance

Sheet Risks..............       ....39
4. Permitted a Large Increase in Systemic Risk from Banks'

Reliance on Short-Term Capital Markets Funding...................... 39
5. Almost No Change in Regulation despite Obvious Risks

in Mortgage Lending and Securitized Assets....... .....................41
6. Lack of Cooperation among Regulators.............. ............... .......42
7. Mark-to-Market Accounting .......... .......... ..................... .............43

Going Forward ........................... ........... ................................ ................4 4



Chapter 2 .................... ................. ............ ......... .................49
Im p a c t  o f th e  F in an c ia l C ris is  on L iq u id ity
R isk M a n a g e m e n t . . . . . . . . ................... .................................................. .4 9

No Tim e to A c t ................ ....................................... ............................... 51
Funding and Liquidity R isk .......................... ................ ..................... 53

Measuring Liquidity Risk............................................................ .....54
Measuring Funding Risk..........................................................   56

Pillars of an Effective Liquidity Risk M anagem ent................... 58
Organization............. .............. ...................... ........... .............. ........59
Funding Mix.................................... .............. .................................60
Liquidity Reserve.................................... ...................................... ...62
Funds Transfer Pricing (FTP)....... .................... .......... ......... ........... 63
Limit Setting ................................................. .......... ................... 66
Contingency Pian.......... ............... .............. ................................. ...67

Systemic Im p a c t................. ...................................................................68
Misallocation of Liquidity................... ...............................................69
Liquidity Risk and Credit Risk........... .......................... .................... 71

Chapter 3 ............... ................................ ........ ............ ........75
C o n cep tu a l U n d e r p in n in g s .. . . . . . . . . . . . . . . .......... ......................... . 7 5

A Bit of Historical B ackground.................. ............. ........................ 76
Why Bother with Oid Theories and Basic Facts

We All Know Already? ............... ................ ............... .............. ...77
Vulnerability  and Financial F rag ility ................ ................ ..............79

Idiosyncratic Crises....................... ...................... ............................ 81
W here Do W e Get L iqu id ity? .................................................. ..........83

The Commercial or Real Bills Theory of Liquidity..........................83
The Shiftability Theory of Liquidity............................. ....................88
The Anticipated Income Doctrine of Liquidity....... ...................... ..91
The Liability Management View of Liquidity (or Illiquidity) ..........94
The Balance Sheet Management View of Liquidity............ ........... 96

Liquidity Sources S um m ary ........................     97
Chapter 4 ......      ......101
L iq u id ity  R isk R u les76 ............ .......................................... ..............101

Liquidity Risk Rules for B ankers....................... ...........................101
Rule 1: Liquidity risk is unavoidable........ .................     101
Rule 2: Liquidity risk is heterogeneous..............................   102
Rule 3: You always have more than you need until you don't.... 102
Rule 4: Scenarios are the language of liquidity risk..................  104
Rule 5: Too little liquidity can kill a bank suddenly,

but too much liquidity will kill a bank slowly...................105
Rule 6: Cash sources and uses are fungible...................   106
Rule 7: Rewards from good liquidity risk management are not

directly observable.......................................    107
Three More Rules for Bank R eg u la to rs ............................... 108

Rule 1: Liquidity risk management nets to zero for the 
system as a whole...................... ..................... 108



Rule 2: Regulation is necessary but insufficient.......................... 109
Rule 3: The primary goal must be preservation of confidence in 

financial institutions. Over time, confidence can only be 
maintained by preserving the soundness of financial 
institutions. Soundness, in turn, cannot be maintained 
without minimizing incentives for management failures... 109

Chapter 5 .................................................. ................. .......i l l
S ce n a rio  A n a ly s is ....................................................................... m

In tro d u ctio n .....................................................     m
A V ariety of Systemic and Bank-Specific
Funding D isruptions......... ........... ................ ............................ ........ 114
I .  Defining Scenarios.........................................................................118

Liquidity Events Are Often Global and Have
Interrelated Elements...............................   121

Capital Markets Crisis-~1998...........    121
Capital Markets Crisis—2007-2008  ........................................  121
All for One and One for A ll..................... ....................................... 122

Basic Requirem ents for Defining Scenarios................... ..........122
Scenario Evolution Case S tu d ies ............. .....................................124

Generalizing—A Classic Bank-Specific Scenario............................ 132
What Are Silent Runs, Really?...... ..................................................133

Critical Structural Changes........................................................ 134
Agency Risk..............     135
Information Asymmetry............................................................. 136
Wachovia Reveals an important Silent Run Perspective....... 136

Rush to Exists—A Capital Market Disruption Scenario  ............. 137
Implications for Liquidity Scenario Analysis............................ 139
Implications for Liquidity Scenario Analysis............................ 143

Interaction between Funding Liquidity and Market Liquidity......144
Evolution Over T im e.........................................................     144

Unfolding of a Systemic Event: The Great Meltdown
of 2007-2008 ...............................    145

Lessons to be Learned from Scenario Evolution........................... 147
Combined Bank-Specific and Systemic Scenarios........ ..........148

Chapter 6 .................................... ................... ........ ......... 151
Cash F lo w  F o re c a s ts .....................................     . . .1 5 1

First Digression—Liquidrty Ratios .................................................... 151
Cash Flow Forecasts Are the W ay to G o .....................................152

Advantages of Cash Flow Forecasts................................   153
Seven Important Cash Flow Forecast Topics............................... 153

1. Scope.................................................................................... 154
2. Combining Stock Measures and Flow Perspectives........... 154

Second Digression—Interest Rate Risk Gaps and Liquidity
Gaps Are Similar But Not Identical.......................................... 156

3. Time Buckets and Granularity........................ ..................157
4. Combining Contractual and Behavioral Cash Flows........ 159

Contractual Cash Flows and Maturity Transformation............ . 160
Once Again, This Time with Behavioral Assumptions.................. 161



5. Format Is Surprisingly Important..................................... 164
6. Additional Clarity—FCE and CBC ..................................... . 170
7. Data .......... .................................................... .......... ................ . 171

M easurem ent S u m m a ry ........ .......................................................... 172
C h a p t e r  7 ................................................................................................1 7 5

P ra c tic a l S tre s s  T e s t in g .......... ....................................... . 1 7 5
W hat Is  Stress Testing? .................................................. ..................175
Stochastic Stress Testing and Value a t R is k ...................... . 177

Historical VaR and Extreme Value Analysis.................. ............... 177
VaR Is NOT Appropriate for Liquidity Risk.................................. . 179

D eterm inistic Scenario Stress T ests ............................................183
Key Point: Stress Testing Is NOT a Predictive Exercise...... 183
If Stress Tests Aren't Predictive, Why Stress Test? ..................... 184
Deterministic Scenario Modeling at Multiple Stress Levels ........ 185
Requirements for Best Practice Stress Tests............. ..................186

Stress Test Procedures......................... .................................... . 188
Steps for Stress Testing................................... .............. ......... 188

Additional Stress Testing Requirem ents.................................... 203
Stress Testing in Multiple Currencies........................................... 203
Stress Testing for Banks in Groups........... ......................... .......... 204
Jurisdictional Ring Fencing ....................... ................... ................204
Reverse Stress Tests........ .......................................................... . 204
Backtesting Stress Tests.................. ............... ..............................205

Observed Stress Test Errors............................................................205
Stress Testing S u m m a ry ........................................................ 207

C h a p t e r  3 ..................................................................................................2 0 9

Q u a n tify in g  S tress  T e s ts  V a r ia b le s ............................................2 0 9
W hat W e Need to K n o w ................................ ............ ..................... 209

Normal versus Stress Assumptions.......................................... . 210
Is a Conservative Bias Necessary? ................ .................... . 211
Is Accuracy a Requirement?........... .............. ......... ..................... 212
Intrinsic Subjectivity................. ............................. . 213
General Guidelines for Sound Assumptions......................... ........214

Use Sensitivity Testing to Focus Resources on the Most
Im p o rta n t V ariab les ............................................................... »........... 217
W hat Are the Drivers of Cash F low s?............................................219
The Im p ac t of In te re s t Rate Changes—A Special N o te ........ 221

Rate Changes and FCE—Impact Is Often Overestimated .......... 221
Loan Prepayments—A Resource Soak........................ ..................221
Rate Swaps—A Contra-Example............. ....................... ............. 222
Rate Changes and CBC—Impact Is Often Underestimated........ 222

Num bers for Your Stress Tests: In d e te rm in a te  M aturity
Deposits........ ........... ............ ............................................................... . 223

Wrong Method...............     223
Wrong Target.....................................     224
First Required Step: Define Stickiness Attributes........................ 224
Second Required Step: Calculate a Stickiness Score.................227



Third Required Step: Calculate a Stickiness Hierarchy............... 228
Fourth Required Step: Generate Estimates for Each

Source Type.................. ........................................ ......... ......... 229
Quicker and Easier Assumption Sources....................................... 233
Insufficient Distinction of Liquidity and Repricing Lives.............. 234
IMDA Growth in Systemic Stress Conditions-Contra-Examples. 234

Numbers for Your Stress Tests: Tim e D ep osits ...................... 235
Time Deposit or B orrow ing?....,............ ...................................... 236
Borrowings .................................. .................................................. . 237

The Constraints Are M arket Access and C o lla tera l............238
The Impact of Credit Risk on Market Access..................238

Numbers for Your Stress Tests: Borrowings..............................239
Numbers for Your Stress Tests: Loans ...............     241

Cash Generated and Consumed by Funded Loans....................... 241
Cash from Loans Sales and Securitizations................. ................ 242
Funding Requirements for Uncommitted Loans............................243
Funding Requirements for Loans Originated for Sale.............. . 243

Funding Requirem ents for Uncom mitted
"N am e" Protection ..............................................................................244
Funding Requirements Arising from Off-Balance
Sheet Com m itm ents.............................................................................245
Funding Requirem ents for Proprietary Trading ................ . 246
Numbers for Your Stress Tests: O ff-Balance Sheet 
Com m itm ents.........................................................................  247

The Impact of Other Contracts on Funding...... ........................... 251
Liquidity B u ffe rs ..... ....................................................................     252

Cash, Deposits a t Correspondent Banks, and Deposits
at the Central B ank..............................................     253

Liquidity and M arketability Are R e la tive ................................. 254
Understanding Marketability in the Context of 
Scenarios and Stress Levels................................ ......... . 254

Numbers for Your Stress Tests: Buffer A ssets .........................256
Assets That Can Be Included in the Buffer...,....... .......... ........ 256
Size and Market Price of Buffer Assets................. ....................... 257
Discounts and Haircuts for Buffer Assets.................................   259

In tra -D ay  Liquidity—The Double Duty Collateral Problem... 262
Chapter 9 .............................................................................271
M an ag in g  FCE an d  B u ffe rs ................................................................2 7 1

The Buffer Fallacy and the Management Equivalency.................. 271
Practical Application.........................................................................274

Diversify Liquidity Sources—Som etim es...................................... 275
Diversification Does Not Always Reduce Risk................................276
Diversification of Wholesale Funding Sources Does Not

Always Reduce Liquidity Risk.................................................... 278
Using Diversification Effectively........ ............................................ 278

Manage Liability Term S tru c tu re ..........................................   279
Deposit Retention P rogram s............................................................ 281



Manage M arket Access................   282
Two Risk Characteristics.................................................................283
Tactics for Managing Capital Markets Access................................284

Managing Buffer Assets to Enhance L iquid ity ...........................287
Optimize the Overall Size of the Buffer ......................................... 289
Optimize the Composition of the Buffer.........................................290
Control Activities that Consume Buffer Assets.............................292
Minimize the Risk of Trapped Collateral..................... ...................293
Currency Warning..........................................................   294

Using Loans as Secondary Sources ................................................ 294
Managing Confidence........................................................................... 296

Even Strong Banks Can Be Impacted............................................ 296
Mange so the Markets and the Public See Your Strength........... 297
Public versus Bilateral Disclosure....................................................299
Manage Reputation Risk.................................................................. 299
Franchise Viability Risk.....................................................................301
Maintain the Capacity to Enhance Confidence Quickly................. 302

Managing the Transition from  Business as Usual
to Event M a n ag em en t.......................................................................  304

Advance Plans for Obtaining Cash from Your Buffer....................305
Chapter 10 ..............................................................   309
C o n tin g e n c y  P la n n in g .......... .............   3 0 9

General Requirem ents fo r a C F P .........................  311
Identification  of Scenarios and Stress Levels..................   315

Scenarios...... :.....................   315
Specification of Stress Levels..........................................................316

Triggers, Early W arning Ind icators, and K R Is .......................... 316
Action Plan M enus................................................................................. 319

Action Plans to Reduce FCE or Increase Buffer............................. 320
Action Plans to Bolster Confidence................................................. 324
Action Plans for Efficient Crisis Management................................. 329
Plans for Liquidity Risk Reporting....................................................332
Do Not Overemphasize Market Access........................................... 333
Central Bank Borrowings..............................   334
Other Contingency Plan Provisions................................................. 334
Invocation and Escalation................................................................334
Plan Administration...........................................................................335
Plan Testing....................     335

Make the M anagem ent Connection..............................................  337
Contingency Planning S um m ary...................................................... 338

APPENDIX 1 0A ................................................................... 341
A S a m p le  L iq u id ity  C o n tin g e n c y  P la n .................................... . . 3 4 1

Liquidity Contingency Plan fo r the Ocean B an k........................342



C h a p te r  1 1 ...................................    . . 3 6 9

G o v e rn a n c e ..................   3 6 9
Lessons from  Governance Failures......... ................ ................... 371

Controlling Vulnerabilities Is the Most Critical Management Task....371
Strategic Time Horizons—The Citigroup /  IP Morgan Lesson......372
Risk and Reward Balance: UBS AG................. ..............................373

Risk Tolerance and L im its .......................................................  374
Determinates of Risk Tolerance....................................................... 374
Dealing with Multiple Dimensions of Liquidity Risk....................... 378
The Case for Risk Lim its.................................................................. 380
Selecting and Quantifying Liquidity Risk Lim its............................ 380

M anagem ent R eports ...............................   386
Common Issues for Liquidity Reports............................................ 387
Recommended Reports....... ........................................................ ...390

In te rn a l Controls..... ............  394
Validation of Assumptions and Measurement Tools...................... 394
Procedures for Monitoring Compliance with Liquidity Risk

Limits and Management Procedures..........................................395
Procedures for Monitoring Changes in Liquidity Measurement

and Limit Compliance.................................................................395
Organization of Risk M anagem ent w ith in  the B an k ...............3 9 7

Finance Centric Organization...........................................................397
Market Centric Organization..................  397
Risk Centric Organization.................................................................397
Independent Risk Control Units....................................................   398
Which Organizational Structure Is Best?....................................... 399

Organization of Risk M anagem ent in Groups............................. 399
P o lic ies ......................................................................................................401

Policy Scope..................................................................................... 402
General Policy Requirements...........................................................403

Sample Liquidity Risk M anagem ent P o lic y .................................404
Resource, Review, and Reassess................................................. . .4 0 5

A p p e n d ix  1 1 A ........................................................................................4 0 9

C h a p te r  1 2 .............................................................................................. 4 3 7

L iq u id ity  C osts an d  P r ic in g ...............................................................4 3 7
The Case for Allocating Liquidity Costs and Benefits...................438

The Case fo r a Dual LFTP S ystem ...................   443
Incorporating the Liquidity Cost Term  S tructu re ..................... 445

Implementation Details................................................................... 447
Incorporating Contingency Liquidity Costs.................................451

The Cost of Liquidity Contingency Risk Is the Hedge Cost...........452
Quantifying the Contingent Risk Hedge Using Liquid Assets......453
Quantifying the Contingent Risk Hedge Using

Long-Term Liabilities.................................................................. 454



Quantifying the Costs of Loan Commitments and Nonsticky
Liabilities.............................................   456

Term—and Contingent-Based Pricing Summary............................ 463
Fram ew ork fo r Measuring the Cost o f M arket L iqu id ity ..... .4 6 5
Liquidity Cost and Pricing Issues Related to FTP System s.. 468

Allocating the Contingent Liquidity Credits and Debits...... .......... 468
Charging Transactions or Applying Net Charges

to Business Units...............................................     470
M atz's Ten Rules fo r Liquidity F T P ..... .............   471
S u m m a ry ...................................................................................................474

Chapter 1 3 .....................     477
L iq u id ity  Risk and R eg u la tio n : B e tw e e n  a Rock
an d  a H a rd  P la c e ................................................    4 7 7

Basel I I I ..............................          478
Contagion and Systemic R isk ..........................................  . . . . . .4 8 1

Falling Dominoes.....................................................................   482
Institution-Specific and Systemic Contagion Is Bidirectional...... 482
Market Risk and Funding Risk Contagion....................................... 483
Commodity Prices and Funding Risk Contagion............................ 483
Mark-to-Market Accounting and Systemic Risk........... ..................484
Capital Rules and Systemic Risk............................  485
Managing Contagion and Systemic Risk.........................................486

Regulating Model Risk...............     487
Scope of Regulation and Guidance ..........  487
Applicability..............................................................   488
Underestimation of Intrinsic Limits.............................................. .488
Potential Distraction..........................    489

Balancing Bank Level and Systemic Risk M anagem ent........489
Betw een a Rock and Hard P lace......................................................490

Appendix 13A ......................................................................493
L iq u id ity  R isk  R e g u la tio n  F e b ru a ry  2 0 1 1 ................................ 4 9 3

Chapter 1 4 ...........................................................................559
T h e  F u tu re  o f L iq u id ity  R isk  M a n a g e m e n t...............................5 5 9

Improved Measurement.................................................................. 560
Improved Management.................................................................... 561
Improved Regulation.........................................................................562
Challenges..........................................................................................562

Glossary................................................................................ 565


