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Agenda

• Liquidity and liquidity risks

• Simulation model for liquidity risk

• Liquidity risk data flow

• Liquidity structure definition

• Cash flow and liquidity analysis 

• Liquidity manager

• Transfer of cash flows

• Definition of risk factors

• Forecast of risk factors

• Liquidity structure simulation

• Liquidity risk calculation

• Generation of reports

• Crystal Reporter

• Cognos OLAP Reporter

Liquidity Risk Management
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• Liquidity risk management is a continuous dynamic process:

• The evaluation is performed periodically along the time axis: 

Time period: 1 .. 2, 5, 10 years, 

Duration: 1 day, 1 week, 1 month, 3 months, 1 year

• Evaluation varibles: cash flow, liquidity, risks relating to overall 
bank-oriented liquidity structures (assets, liabilities) 

• Integrated evaluation and management of all risks within the
banking liquidity management area

• Liquidity risk scope

• Short term, on a daily basis: daily disposition

• Medium- to long term: structural liquidity risk

Liquidity and liquidity risks

Liquidity Risk Management
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• Models for evaluating liquidity risk 

(ALM) Asset and Liability Management, and 

(ERM) Enterprise Risk Management

---> evaluation of liquidity risks

• Risk factors (risk drivers) for liquidity risk:
Market risks (Libor, FX, ...):        

Variable interest payments are market dependent
Credit risiks (PD, LGD):    

Customer defaults cause liquidity losses
Customer behaviour
Unexpected deposit withdrawal, as well as unexpected 
drawing of loans and credit lines, can cause liquidity shortfalls

Liquidity  spread of the bank
Banks’ ratings impact refinancing costs

Operational risiks
Losses relating to operational risks reduce liquidity

Liquidity and liquidity risks

Liquidity Risk Management
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Two-dimensional Monte Carlo simulation

• Two-dimensional Monte Carlo simulation:

• Dimension 1: Aggregated positions from the liquidity structure
• Dimension 2: Future time points for the observed period

• Risk-driven market variables (in this example there are 8 risk factors):

• 1 Interbanking Rate (1 year EUR Libor)

• 1 Average LGD (Loss Given Default)

• 3 PDs pro rating class for A2, Ba2 and Baa2

• 1 Index Deposit withdrawl

• 1 Index Customer commitments

• 1 Bank spread (monthly refinancing assumed)

Simulation Model for Liquidity Risk
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• Calculation of volatility and correlation:

• Level I Simulation:

Historical monthly values for the calculation of mutual 
correlation, and 

forecasted data for the performance and volatility of monthly 
positions

• Level II Simulation:

Historical daily values  from a historical time period of 1 year 
for stochastic interpolation

• Simulation results:

Expected value, 99% quantile, Liquidity at Risk, 

Expected Liquidity Loss, definition of  liquidity gaps 

Two-dimensional Monte Carlo simulation

Simulation Model for Liquidity Risk
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Analysis and simulation of liquidiy risk

Liquidity manager

Simulation of liquidity risks:
Market risk,
Credit risk,
Customer behaviour,
Bank spread

Definition and 
import of business

Portfolio 
structuring

Definition of cash
flow

Transfer of cash flow

Historical time 
periods

Liquidity Risk Data Flow
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Definition of hierarchical subportfolios

Representation of the 
„ALM“ liquidity 
portfolio

Structuring of the portfolio through
Asset Allocation

Evaluation day
01.06.2006

Liquidity Structure Definition
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Cash flow calculation according to predefined time periods

Analysis period:
1 year, monthly

Graphical representation 
of cash flows

Decline (Gap) in
November 2006

Cash Flow Analysis
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Depiction of the 
liquidity according 
to sectors:

Weekly, monthly, 
quarterly and 
annually

Periodical liquidity report

Liquidity interest

Liqidity of the 
capital

Total liquidity

Cumulative 
liquidity

Liquidity Analysis
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Liquidity gaps and cumulative liquidity

Liquidity gap

Cumulative liquidity

Liquidity Analysis
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Daily disposition report

Cash flow
disposition for
the upcoming 20 
days

Liquidity Analysis
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Liquidity gap and cumulative liquidity (daily)

Liquidity gap

Cumulative liquidity

Liquidity Analysis
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Distribution of liquidity requirements (1 year, daily)

Frequency of
requirement 
between 800 and
1000

Liquidity Analysis
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Illustration of periodical cash flows of maturity balance

Liquidity structure Liqudity cash flow

Cash flow chart

Liquidity plans for 
maturity balance

Liquidity Manager
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Freely defined structures and calculation formulas

Calculation formula for 
liabilities

Liquidity structure for the
simulation of risks : 
Market, Credit, Customer 
Behaviour, Banks spread

Liquidity Manager
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Example of a specific simulation structure

Risk-free cash flow liquidity

Cash flow liquidity at risk

Simulation environment 
8 risk factors:

Market risk - variable interests
Credit risk - ratings, LGD
Customer behavior:

Deposit withdrawal
Loan commitments

Liquidity spread of the bank

Liquidity Manager
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Impact of risk factors on Liquidity at Risk

Risik-free cash flow
liquidity

Cash flow Liquidity at Risk

Simulation environment  
consisting of  8 risk factors

Example: Equation for the

liquidity risk of portfolio Rating Ba2: 

Liquidity risk of Rating Ba2 = 

Cash flow Rating Ba2* (1- PD * LGD)

Formula

Liquidity Manager
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Moody's Migration Matrix and Probability of Default

Probability of default

Liquidity Manager
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Rating-specific bank spreads per maturity

Rating-specific spreads

Liquidity Manager
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Assignment of cash flows to structural positions

Transfer of Cash Flow
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Assignment of risk factors to simulation markets

Market data 
from the
database

The simulation market
contains risk factors
for the simulation

Definition of Risk Factors
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Daily volatility and correlation of risk factors

Calculation results 
from time series in
the database

Correlation matrix

Calculation: 1 Year

Calculation of Historical Data
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Future performance and volatility

Performance

Volitility

Historical

Future forecasts

Forecast of Risk Factors
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Transfer of historical performances

Histrical timeline

Selection of the 
historical time 
window

Transfer of 
historical 
performances 
(Crisis test) 

Forecast of Risk Factors
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Assignment of risk factors to simulation positions

Definition of the Simulation Environment
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Interest and capital payments are applied in the liquidity structure

Payments from 
positions

Transfer of Cash Flow
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2.000 Monte Carlo steps at 99% confidence level
Detection and simulation of liquidity gaps

Liquidity
gap

Liquidity
gap

Simulation of the Liquidity Structure



Seite 29

Calculation of correlation matrices for risk factors

Correlation matrices
of risk factors

Correlation matrices of 
risk factors and time 
periods

Simulation of the Liquidity Structure
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Liquidity gaps at 99% confidence level

Liquidity gaps

Graphical Illustration of Liquidity
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Expected Liquidity Loss and Liquidity at Risk (LaR)

RL: Risk-free liquidity 

EW: Expected value of the liquidity after 
the impact of risk factors

CF: Value of liquidity at 
99%

Expected Liquidity Loss = EW - RL,   Liquidity at Risk = CF - EW

Liquidity Risk Calculation
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Expected Liquidity Loss and LaR (Excerpt)

Risk--free =                 386.938,86
Expected =              - 846.575,51
at 99%    =             -1.283.370,97

Expected Loss  =    1.233.514,37
Liquidity at Risk =      436.978,50

Liquidity Risk Calculation
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Simulation of a bank’s ranking downgrade
The simulated downgrade of a 
bank in September 2006: 
Leap in the liquidity spread from 53,94 to
62,84 basis points

Increase in liquidity risk:
from

Expected =              - 846.575,51
Liquidity at Risk =      436.978,50

to
Expected =              - 850.476,05
Liquidity at Risk =      479.638,86

Without
downgrading

With
downgrading

Difference: 
LaR= -42.660,36

Liquidity Risk Analysis
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Gap closure through close-out transactions

Gaps on 01.09.2006 and 01.12.2006

Closing out on the money market, 1.2 Mio: 
from 01.07.2006 to 01.09.2006 and
from 01.08.2006 to 01.12.2006

The gaps have been closed

Liquidity Risk Management
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Expected and confidence value on 01.12.2006

Negative confidence 
value
=  -1.111.780,56

Negative expected 
value =  -892.545,90

Positive cashf low
liquidity (risk-free)
= 282.234,67

2D Illustration of Liquidity Distribution
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1 Year EUR Libor

Simulation periods

Performance of risk 
factors

Probability of 
occurrence

3D Illustration of Risk Factor Distribution
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2 gaps at the beginning of the simulation period

Liquidity gaps

3D Illustration of Liquidity Siumlation
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Selected results are displayed in the report

Liquidity gap

Liquidity Simulation Report
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Forecasts and volatility for 1 year EUR Libor

1 year EUR Libor 

Historical development 

Forcast of future periods

Volatility of future 
developments

Risk Factor Report
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Interactive selection of dimensions

OLAP dimensions

OLAP Reports
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Tabular and graphical OLAP reports

OLAP reports for scenarios 

OLAP Reports
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Thank you for your attention!


