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• Credit transformation: too much risk

• Liquidity transformation: too little liquidity

• Maturity transformation: too big a duration mismatch
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• Credit transformation: too much risk
 capital requirements

• Liquidity transformation: too little liquidity
 liquidity coverage ratio

• Maturity transformation: too big a duration mismatch
 net stable funding ratio
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1) Leverage Ratio  (Lev)
2) Risk-Weighted Capital Ratio   (Risk)
3) Liquidity Coverage Ratio  (LCR)
4) Net Stable Funding Ratio  (NSFR)
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Purpose: Increase individual institution resilience and reduce 
moral hazard created by the combination of limited liability, 
deposit insurance and implicit government guarantees.

• Risk weighted (Risk): 
More risk requires bigger buffers.

• Unweighted leverage ratio (Lev):
Potential underestimation of risk, require a minimum.
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Loosely speaking: 
Match runnable liabilities with liquid assets
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Loosely speaking: 
Fund illiquid assets with stable funding
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• brandeis.edu/globalSource: Basel III capital standards.



• brandeis.edu/globalSource: Basel III liquidity coverage ratio.



• brandeis.edu/globalSource: Basel III net stable funding ratio.
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1) Leverage Ratio  (Lev)
2) Risk-Weighted Capital Ratio   (Risk)
3) Liquidity Coverage Ratio  (LCR)
4) Net Stable Funding Ratio  (NSFR)

Do we need all four?
Which ones matter when and for which banks?
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Generic Bank Balance Sheet
Assets Liabilities
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Also there are off-balance sheet “exposures” [OBS1,...,OBSj]
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  ?   i i j j k ka A b OBS c L dE   
All four requirements can be written as:

(The OBS can appear on either side of the balance sheet) 
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Weighted Average
of Assets
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  ?   i i j j k ka A b OBS c L dE   
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All four requirements can be written as:

(The OBS can appear on either side of the balance sheet)  
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  ?   i i j j k ka A b OBS c L dE   
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Notice all four requirements can be written as:

(The OBS can appear on either side of the balance sheet)  
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  ?   i i j j k ka A b OBS c L dE   
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Notice all four requirements can be written as:

(The OBS can appear on either side of the balance sheet)  
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Assets (A) Liabilities
Safe Assets Debt
Risky Assets = A Equity

OBS Exposure: Total = A
Risky = A

Each is a fraction of total 
on-balance-sheet assets
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Assets (A) Liabilities
Safe Assets Debt
Risky Assets = A Equity

OBS Exposure: Total = A
Risky = A

E  (A+ A)     (1+ )A  
E  ( A A) = ( )A

   

     

 

  

Lev: E  fraction of total exposure

Risk: E  fraction of RWA

Each is a fraction of total 
on-balance-sheet assets
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( ) Total Risk Weighted Assets3)  >   i.e.,  
(1 ) Total Leverage Exposure
    







Bank Type 
RWA
TA

θ
OBS
Total

ψ
OBS
Risky

Break- even 
Lev  if  ρ=12

Break-even  
ρ if Lev= 3 

Investment banking 0.49 2.23 0.41 3.35 10.76
Retail/commercial banking 0.26 0.13 0.09 3.72 9.68

Specialized lender 0.42 0.10 0.06 5.24 6.87
Universal banking 

(retail/commercial and 
investment banking) 0.35 0.44 0.17 4.30 8.38
Building Societies 
(ex Nationwide) 0.26 0.05 0.03 3.24 11.11

Lev binds when:
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1) Only one of the ratios will bind at a time
2) Lev will bind for banks with:

o low risk weights ()
o large off balance sheet assets exposures (θ)

3) OBS positions sticky, but  can jump in stress tests 
 A bank can move from Lev to Risk binding, 

but not vice versa 
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• brandeis.edu/global

1) Only one of the ratios will bind at a time
2) Lev will bind for banks with:

o low risk weights ()
o large off balance sheet assets exposures (θ)

3) OBS positions sticky, but  can jump in stress tests 
 A bank can move from Lev to Risk binding, 

but not vice versa 
4) Can a bank use financial engineering to alter ?  

Does that make the leverage ratio bind?
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1) Only one of the ratios will bind at a time
2) Lev will bind for banks with:

o low risk weights ()
o large off balance sheet assets exposures (θ)

3) OBS positions sticky, but  can jump in stress tests 
 A bank can move from Lev to Risk binding, 

but not vice versa 
4) Can a bank use financial engineering to alter ?  

Does that make the leverage ratio bind?
5) Liquidity stress tests don’t change any of this (,θ,ψ)
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1) no off balance sheet exposures                        
2) assets either perfectly liquid or illiquid
3) liabilities either totally runnable or stable
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Assets Liabilities
Liquid Runnable 
Illiquid Stable
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1) no off balance sheet exposures                        
2) assets either perfectly liquid or illiquid
3) liabilities either totally runnable or stable
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Assets Liabilities
Liquid Runnable 
Illiquid Stable

LCR:     Liquid Assets  ≥ Runnable Liabilities
NSFR:   Illiquid Assets  ≤ Stable Liabilities 
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• LCR    Liquid – Runnable   0
• NSFR    Stable – Illiquid       0

• Identity Total Assets = Total Liabilities 
Liquid + Illiquid  = Runnable + Stable
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• LCR    Liquid – Runnable  0
• NSFR    Stable – Illiquid       0

• Identity Total Assets = Total Liabilities 
Liquid + Illiquid  = Runnable + Stable

Liquid – Runnable = Stable – Illiquid
LCR NSFR

In this special case the LCR & NSFR are identical!
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Assets Liabilities
Liquid  (cover  runnable) (H) Runnable            (D)
Illiquid (require stable) (R) Stable                  (B)

Equity                  (E)
Other Assets (OA) Other Liabilities  (OL)

Off-balance sheet exposures: OBSL and OBSN
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Assets Liabilities
Liquid  (cover  runnable) (H) Runnable            (D)
Illiquid (require stable) (R) Stable                  (B)

Equity                  (E)
Other Assets (OA) Other Liabilities  (OL)

Off-balance sheet exposures: OBSL and OBSN

LCR:     H    D +  OBS     
NSFR:   B  + E   R +  OBS




L

N
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N

N

Recall the balance sheet identity:
      H + R + OA =   D + B + E + OL    
       H  -  D  + (OA - OL) = B + E - R 
LCR:    H  -  D  OBS   
NSFR: H  -  D 

  OBS  + 

 OBS +

 OA  

OL - OA   

 OBS +        OL





L

L
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• OA: assets that are neither fully HQLA 
nor fully require stable funding 

o recourse mortgages
o loans w/ risk weight < 35% 
count as 0 for the LCR and 0.65 for the NSFR

• OL: liabilities that are neither completely runnable 
nor entirely available as stable funding 

o unsecured wholesale funding with 1 to 6 month maturity
count 0 for LCR & provide 0 stable funding in the NSFR
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LCR NSFR OA Weight OA
HQLA 15 100% 5% -5% -0.8
Mortgages 85 0 65% 35% 29.6

Total 100 15 56 28.8

Assets

LCR NSFR OL Weight OL
Demand Deposits 60 5% 95% 0% 0
Wholesale 30 40% 0% 60% 18
Equity 10 0 100% 0% 0
Total 100 15 57 18

Liabilities

LCR just met (100%) & NSFR slack (102%)
(large mortgage book & modest wholesale funding)    
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LCR NSFR OA Weight OA
HQLA 25 100% 5% -5% -1.3
Mortgages 75 0 65% 35% 26.3

Total 100 25 50 25

Assets

LCR NSFR OL Weight OL
Demand Deposits 20 5% 95% 0% 0
Wholesale 60 40% 0% 60% 36
Equity 20 0 100% 0% 0
Total 100 25 39 36

Liabilities

LCR just met (100%) & NSFR binding (78%)
(large wholesale funding)
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• Large mortgage businesses means large OA:
OA>OL  LCR binds
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• Large mortgage businesses means large OA:
OA>OL  LCR binds

• Large wholesale funding >30 days means large OL:
OL>OA  NSFR binds

(Can’t compute OL & OA from publicly reported data)
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• OBSL comes from the net cash inflows and outflows 
over the next 30 days

o Big outflows are committed lines of credit, derivative outflows 
(from downgrades of collateral or valuation changes)

o Inflows are derivative receipts, funds from collateral swaps
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• brandeis.edu/global

• OBSL comes from the net cash inflows and outflows 
over the next 30 days

o Big outflows are committed lines of credit, derivative outflows 
(from downgrades of collateral or valuation changes)

o Inflows are derivative receipts, funds from collateral swaps
• OBSN comes from required stable funding associated 

with OBS exposures 
o Undrawn credit lines to non-financial entities weights <100%
o Net unmargined derivatives
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• OBSL comes from the net cash inflows and outflows 
over the next 30 days

o Big outflows are committed lines of credit, derivative outflows 
(from downgrades of collateral or valuation changes)

o Inflows are derivative receipts, funds from collateral swaps
• OBSN comes from required stable funding associated 

with OBS exposures 
o Undrawn credit lines to non-financial entities weights <100%
o Net unmargined derivatives

• Conjecture that the OBS not fully independent of OL & OA
o large wholesale funding might naturally be found 

along with lots of credit lines 
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NOBS + OA  Calibrating  v  OBS.s +  OLL
Small set of UK banks Universal Banks Building Societies
OBSL outflows 5.7% 3.4%
OBSL inflows (0.9%) (0.0%)
OA 23.0% 22.0%
(OBSL net) + OA 27.8% 25.4%
OBSN 4.0% 1.0%
OL 13.7% 7.0%
OBSN + OL 17.7% 8.0%

NSFR Reporting Coverage (diff) 94.8% 98.1%
OL’=OL + (1-diff ) 18.9% 8.9%
OBSN + OL’ 22.9% 9.9%

27.8%>  [17.7, 22.9] 25.5%>> [8.0, 9.9]
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NOBS + OA  Calibrating  v  OBS.s +  OLL
Small set of UK banks Universal Banks Building Societies
OBSL outflows 5.7% 3.4%
OBSL inflows (0.9%) (0.0%)
OA 23.0% 22.0%
(OBSL net) + OA 27.8% 25.4%
OBSN 4.0% 1.0%
OL 13.7% 7.0%
OBSN + OL 17.7% 8.0%

NSFR Reporting Coverage (diff) 94.8% 98.1%
OL’=OL + (1-diff ) 18.9% 8.9%
OBSN + OL’ 22.9% 9.9%

27.8%>  [17.7, 22.9] 25.5%>> [8.0, 9.9]
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1) LCR seems to bind, but for different reasons 
for different types of banks. 
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1) LCR seems to bind, but for different reasons 
for different types of banks. 

2) Liquidity stress tests change LCR run-off rates. 
This can’t make the NSFR bind (reduces OL).
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1) LCR seems to bind, but for different reasons 
for different types of banks. 

2) Liquidity stress tests change LCR run-off rates. 
This can’t make the NSFR bind (reduces OL).

3) Conditions governing LCR vs NSFR
distinct from those governing Lev vs Risk.

Liquidity & capital regulations are separate.  
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1) Only 2 of 4 ratios bind at a time
NSFR may not be doing what was envisaged

2) Stress tests can flip which capital requirement binds, 
but not which liquidity requirement binds 

3) Separation principle appears to hold for 
the capital and liquidity requirements
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1) Only 2 of 4 ratios bind at a time. 
NSFR may not be doing what was envisaged

2) Stress tests can flip which capital requirement binds, 
but not which liquidity requirement binds 

3) Separation principle appears to hold for 
the capital and liquidity requirements

Is this what we want?
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