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BoF-PSS2 Distribution (August 2016)
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25.8.2016

BoF-PSS2 Simulator

PSS -

BOF-PSS2

BoF-PSS2 simulator has a history of more than 10
years

101 granted licenses in August 2016

— 56% in central banks, 23% in academic institutions,
the rest in ACH’s, CSD'’s, ECB, BIS...

User network has been wide, but dispersed

Annual simulator seminar is an important contact
point
— Bring new ideas and share them with the other simulator users
— Get new ideas to implement in own simulator applications
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Team behind the services

PSS - Development of the simulator, support and analysis
BOF.PSS2 —

= Strong working experience in risk management and
on quantitative tools for analysis of payment and
settlement systems

= Academic experience in economics, computational
anaIyS|s computer science and physics

Harrl Maarit
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BOF-PSS2, What For?

PSS Liquidity and credit risks in payment and securities
zolarsn settlement systems
— Counterparty exposures, systemic effects, sufficiency of buffers...

= Assessment of critical counterparts
= Contagion effects inside and between FMI’s
= System development and performance assessment

= Research
— Behavioural incentives, other...
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Regulation is catching up

PSS CPSS-I0SCO (2012) Principles for financial
zolarsn market infrastructures

= BCBS (2008). Principles for Sound Liquidity Risk
Management and Supervision (BIS)

= BCBS (2010). International framework for liquidity
risk measurement, standards and monitoring (BIS)

= BCBS (2013). Monitoring tools for intraday liquidity
management (BIS)
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Global cooperation

PSS Sponsorships from BOE, BOC, FED :
BOF-PSS2 Simuliisels

= Development of TARGET2 Simulator jointly provided
by Deutsche Bundesbank, Banque de France, Banca
d’ltalia, and Bank of Finland for overseers and
operators.

= Participation to ESCB working groups

=  On site consultations
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PSS

BOF-PSS2

Latest version 7.0.0

L ' ‘ ‘ Bank of Finland
\ PAYMENT AND SETTLEMENT
SYSTEM SIMULATOR

Main Menu

Initial specifications ]

Rt 1006test 2 User module definitions ]
Input generation Simulation execution Qutput analysing Network analysis
subsystem subsystem subsystem system
[ Define system data ] [ Simulation configuration ] [ Basic statistics reports ] MNetwork Analyzer

[ Account comparison ]

[ Task automation tools ] [ Stress analysis ] [ Systermn comparison ]

[ View data sets ] View simulation logs [ Delete output data ]

[ Delete data sets ] [ Export output file ]

[ Export input file ]

Exit program
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PSS

Latest version 7.0.0

Automated stress testing tool

BOF-PSS2 — New sql-filtering tool, indicators and ready-made reports

25.8.2016

— Less disk space needed

= New CCP (Central Counterparty) - simulation feature
— Including: novation, netting and CSD settlement

= Prototype of a Task automation tool

= Support for newer and better performing MARIADB
and MySQL versions

= Support for DVP and PVP settlement processes with
more than two linked transaction legs
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PSS

BOF-PSS2

Automated stress testing tool

Automatic generation and running of scenarios
Enhanced reporting

Automatic calculation of upper bounds, average
sending times,...

New indicators:
— Liquidity deterioration
— Maximum upperbound
— Differences between benchmark and scenarios

Significant savings in consumed storage space
— Scenarios’ input data is not anymore stored

Possibility to modify the SQL-sentences used to filter
the scenario data
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Automatic generation of scenarios

< | Stress test analys

Select stress analysis:

Stress W Stress analysis details

Add new
Name: Stress
Description:

PSS

BOF-PSS2

Benchmark simulation’s settled and unsettled values
14 000 000 000

l 13 000 000 000
t 12000 000 000

11 000 000 000

| 10 000 000 000
i 9000 000 000
8000 000 000
7 000 000 000
L 6 000 000 000
il
5000 000 000
4000 000 000
3.000 000 000
2000 000 000
1,000 000 000

20070101 20070102 20070103 20070104 20070105 20070106 20070107 20070108 20070109 20070110

Value

Business day
Last modified: 2016-08-17 15:07:00 WSettled Wnsettled

P Setup scenarios and accounts to be failed
Save | Delete

Close
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Automatic running of scenarios
|£| Stress test analysis ‘—_‘ e=il=

Select stress analysis:
CCP analysis 2 » Stress analysis details

CCp analysis 45 W Setup scenarios and accounts to be failed
Pss Add new
Bench simul... | CSD1-B v |Lastr.. 2016-08-1011:23:22 Log ..

BOF-PSS2

Scenario rule: | fail by participantw | Data f... | defaultFilter.sgl v || Edit ...

Accounts available from bench: Accounts to be failed individually:
1-111 = CCP - 1_CCP_NOK

1-1110 CCP - 1 CCP_SEK
1-1.1100 CCP-1.CCP_USD
1-11 1009
1-1110m
1-1.1102
1-1.1.1024
1-11 1026
1-1.1.103
1-1.11033
1-1.11034
1-11104
1-1.11040
1-111041
1-1.11047
1-11105 v
Run scenarios

Save || Delete

Close
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Enhanced reporting based on Excel
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New indicators on Account table
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Unsettled Payments by Value
(Systemic)

PSS

BOF-PSS2
Average of SentlnstSyste Column Labels
Row Labels Bankl Bank1s  Bankl?  Bankl3  Bank  Bankd Bank  Banké  Bank®  Bonkbank Boomecityhank Fishingbank Rider'sbank SlumpTownhank Southcitybank Stingyhank TFDbank  West coast bank
Bankl 963709354 133761236 6723117 456070144 3()986748,8- 244046105 0500198 41145081 49629298
Bank15 113131789 30816654 40407856,1 TIR91034 40926992 449489032 181635401 18304885 11447789 0590198 p47oAs6p 43368343
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New ready-made reports on Excel:
Counterparty Exposure Matrix In Terms of
Liquidity Deterioration

PSS

BOF-PSS2

Average of MaxLioui Clumn Label
Rowlahels  Bankl Bank15 Bankll  Bankld Bank2 Bankd  Bankd Bank6 Bankd Bonkbank ~ Boom citybank Fishing bank  Rider'shank  Shump Townbank South ctybank Stngybank  TEDbank  Westcoasthank
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Mgt DTIGL0 008500 -EEBBN BN NWIY STRUTN G LN 000 HOUREHAD LRATAUSD 9140160150 MBSRS0T0 L3636 B7HSHM LLTATS 0070 1208950
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Unsettled Transaction Volumes by
Failing Banks

PSS:*

BOF-Psszg o
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Average liquidity deterioration by failing
banks

PSS

BOF-PSS2 o,

Millions

150

H Total

100

-100
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PSS

New CCP simulation feature

Task automation tool for executing different steps

BOF-PSS2 consecutively and automatically

25.8.2016

= The tool performs novation and netting of trades

= |f needed, the tool generates the participant data and
inital daily balances based on upper and lower
bounds of liquidity calculated from the trade data.

= The tool can split the trade data according to the
CSD’s where the equities are ment to be settled

= Simulations are set up automatically according to the
trade data

Tatu Laine & Kasperi Korpinen Suomen Pankki — Finlands Bank — Bank of Finland
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New task automation tools for preparing
CCP data suitable for simulations

PSS

BOF-PSS2

|£ | Task automation tooli= ! E‘@g

Select task set Select tran data set:
CCP tasks - - 1 -
Tasks:
Task Description Run

Add CCP transacti...  Perform CCP novation of trades / trades are novated and the CCP is added as counterparty v
Net CCP data Perform CCP netting and generate cash legs / trades are netted by CSD, CCY, ISIN and cash legs by CSD, CCY v
Create participant ... Create participant data from source transaction data set v
Create CSD syste...  Create CSD benchmark simulations / create CSD systems setups and benchmark simulations v
Create CSD DBAL ... Create both upper and lower bound DBAL data sets for all CSDs from bench simulation account statistics

. ; Run || Close

25.8.2016 Tatu Laine & Kasperi Korpinen Suomen Pankki — Finlands Bank — Bank of Finland

For internal use 22



Availability

PSS - Version 7.0.0is released and available for all the
BOF-PSS2 interested institutions as free of charge

= Software is applicable for research, oversight work
and operative monitoring

Contact

BOF-PSS@bof.fi
Visit
www.bof.fi/sc/bof-pss

25.8.2016 Tatu Laine & Kasperi Korpinen Suomen Pankki — Finlands Bank — Bank of Finland
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Services for BoF-PSS2 users

PSS - Training courses

BOF-PSS2 — General Training course

25.8.2016

— TARGET2 Simulator course
— Tailored on site trainings

= User Support
— Help desk service
— Extranet workspace for larger projects (confidential area)
— Consultation and advisory services

= Feature Development
— Project estimation
— Change implementation

Tatu Laine & Kasperi Korpinen Suomen Pankki — Finlands Bank — Bank of Finland
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Overall agenda of the 14th simulator
seminar

PSS _

Simulator team

Payment system features,

BOF-PSS2 overview liquidity studies, network
Presentations 1 — 4 Presentations 8 - 12 StUdieS: new indicators;
performance improvem.
Lunch Lunch = 15 interesting
Presentations 5 — 7 Presentations 13 - 15 presentations
Evening at BoF Villa Farewell coctails

= Everyone is invited to the
dinner this evening at the
Bank of Finland’s Villa
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Seminar participants

PSS - Areasofinterestmatch LD 3 Vs
. opic max
zolarsn the seminar themes System design e
Contagion, cross-system
analysis, networks 37
= Diversified global S 30
partici pati()n : Stress testing 29
) . Liquidity saving mechanism 23
— 21 nationalities Agent Based modelling 22

— 5 continents
— 44 from CB'’s, 4 from private side and 3 with research affiliation.

= Users of the BoF-PSS2 simulator

— 55% are already familiar

Welcomel
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