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Objective

 How can simulations be improved using
historical data?

 How to include behavioural aspects?

 How to deal with very large data sets?
« statistically correct simulations



Liquidity elements in an LVPS
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Example 1: When a CB increases collateral haircuts?
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Example 2: CB starts exit strategy (monetary policy)?

Monetary . Interbank
; eserve
solliny requirements / \ markets
1. When the ECB 2. And the money
Facilities: starts an exit markets do not
- Monetary loans strategy Improve

- Standing facility

4. How soon until reserve
requirements cannot be met

3. It could happen
that an outflow
starts for banks

A+B+C

5. And additional
collateral will have to
be posted

Collateral Payments



Preparation of the data: cleaning (1/3)

1. Cleaning of historical transaction data from interbank
loans, monetary policy transactions, marginal lending
and ECB overnight deposit.



Preparation of the data: cleaning (2/3)
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value in EUR billion

Preparation of the data: cleaning (3/3)

Regular
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30

N T
AR

-30

Apr/08 Juliog Qct/08 Jan/09 Apr/09 Juliog Qct/09 Jan/10 Apr/10 Jul1o Qct/10 Jan/11 Apr/11 Jul/11
Liquidity
MM lend.refund MM borrowing CB marg.lending CB ONdep.refund CB tender payments
payments
MM lending MM borrow.refund CB marg.lend.ref. CB ON deposit CB tender refund payments d
epend on
end-of-day
prognosis

When in a simulation the end-of-day balance would be different from realisation in the past,
this would lead to different liquidity payments




Preparation of the data: behavioural rules (1/2)

. Changing access to tenders and/or amount of cash
reserve requirements depending on the central bank's
role in the scenario.

. Changing the amount a bank can borrow in the
iInterbank money market depending on the level of trust
In this bank.

. Setting bilateral limits depending on the bank’s type.

. Increasing the outgoing payments' amount when the
stress with respect to a bank continues.

. Dividing payment transactions into priorities, e.g.: 1)
very time-critical, 2) time-critical 3) other payment
transactions.



Preparation of the data: behavioural rules (2/2)

. Changing the outgoing payments’ timing.
. Decreasing the collateral to be used for intraday credit

and tenders, when the stress scenario aims to simulate
severe on-going problems.

. Decreasing the collateral in response to reduced
eligibility and/or increased haircuts of collateral.



Applying the preparational/behaviour rules to different
simulation types

1) Liquidity problems (individual bank) x ok ok x ok Kk k

2) Decreased trust in interbank money * k% * -
market

3) Operational disruption * * * ok

4) Your simulation S U R R I P P
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Liquidity problems (individual bank)

Interbank loans have to be filtered to calculate new
liquidity position

Determine amount a bank can borrow in interbank
money market

Set bilateral limits to/from bank if trust in bank
decreases

In case customer start distrusting bank increase
customer payments

Set/change priorities to different payment types
Change (decrease) payment timing

Ongoing trouble: decrease collateral for IDC
CB: increase haircuts on collateral



Reduction number of transactions

 How many business is required for simulation
(Time span)?
* Is it possible to handle this amount of data?



Value, EUR bio
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Time span of simulation (1)
Most commonly used: 1 month

TARGET2 - Daily system total amount of intraday credit
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Value IDC, EUR bio

Time span of simulation (2)
TARGETZ2 monthly data on intraday credit

TARGET?Z2 - Volatility of daily total amount of intraday credit within each month
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Month

Each month present does not cover all possible liquidity scenarios

Therefore: the desire to increase the time span to 6 months or longer




Share in value of transactions
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Time span of simulation (3)
Number of transactions within a simulation

TARGETZ2 - Cumulated share of value and number of transactions

98.2% of number of transactions
take 3.1% of value

Tilting point: 98.2% of number vs. 3.1% of value
occurs at amount = EUR 50 mio

] ] ] ] ]
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Share in number of transactions

Most probably the number of transactions can be decreased,
by aggregating small value payments, without disturbing the liquidity outcome




(How to) Actions and Simulator components when performing simulations

0. Selection and
modification of
payment system data

(Stata)
1. Defining
the system

Command line interface

2. Entry of
participants

3. Entry of
transactions

4. Entry of
balances and
credit lines
(optional)

= 7. Analysis of
8. Repeating simulations results
Using CLI (Stata)

(Stata)




(how to) Repeating simulations using CLI from within Stata (1)

For 6 aggregation levels (0 to 50k)

For 6
liquidity
levels
(O-
100%)




Lower bound per liquidity level within each aggregation level group (aggr.ceiling= 50 ths

T 1 T
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Queue value per liquidity level within each aggregation level group (aggr.ceiling= 50 ths )

0 1 2 3 4 5

Balance drop per liquidity level within each aggregation level group (aggr.ceiling= 50 ths )

| I
024 246 0246

rcentage settled per liquidity level within each aggregation level group (aggr.ceiling= 50 th

2 3 4 5

(how to) Repeating simulations using CLI from within Stata (2)

Aggregation level

Liquidity level
within aggr. level

First results are promising:
When aggregation transactions
below EUR 50k
no differences occur
compared to original situation

at any liquidity level

Aggregating transactions
between participants up to 50k
shrinks the number of
transactions to 7%



Conclusions

Simulations may require cleaning of data (depending
on simulation type).

Include behavioural aspects: Banks do react to a
shock.

Statistical correctness of simulation requires at least 6
months of (historical) data:

. Aggregating transactions shows promising results.

. Command Line Interface of Simulator saves time.



Future work

Finding maximum aggregation level

Creation and entry of money market transactions
within simulations (requires a money market model)

Improve behavioural patterns
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