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What goes to the LVTS central queue?

Lindsay Cheung and Ben Fung
Bank of Canada

i

-:r!' i

Y

i - iy il
L £ E 1 8 g ¢ Erirc iy =4
v T T

4 oSk 9
fad At : r
; e
& E [ f Hl
B x
i i !
. S F
¥
L .
T ' 51

Bank of Finland Payment and Settlement Simulation \Workshop
25 August 2011

*The views expressed in this presentation reflect those of the authors and do not necessarily represent those of the Bank of Canada.
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Purpose

= Purpose of paper is two-fold
— Establish stylized facts for the use of the LVTS central queue for T2
payment stream;

— Study the extent to which participants used the jumbo queue
algorithm, which allows for payments offset, to manage large

payments.

= Motivation

— Understanding how to make a large-value payment system more
liquidity efficient without undue risk.
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Main features of Canada’s LVTS

=  Ahybrid payment settlement system subject to Bank of Canada’s oversight.

— Immediate finality in spite of settlement occurring on a multilateral net basis at the end of the
day

— Dual-payment streams with corresponding risk-control limits
» ‘RTGS-equivalent T1
» Subject to a net debit limit that is fully collateralized
« ‘Liquidity-efficient’ T2
> Bilateral credit imits (BCLs) and multilateral net debit caps (NDCs) to prevent
uneven liquidity distribution among participants

» T2 collateral pool allows participants to send payments with values greater than
their accumulated in-payments but below their NDCs

» Central queue algorithm allows batches of payments to offset against one
another on a multilateral basis

=  Cumrent LVTS rules restrict participants from using the central queue without active management
of payment release to the LVTS.
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Flows and participation structure of LVTS

= Significant daily payments throughput
— In2010,
 T1: 330 payments totalling $27 billion
« T2: 22,900 payments totalling $119 billion

= Highly concentrated participation structure with 15 participants

Distribution of LVTS payments activity by participant size (daily average, 2010)
- |

# Participants Share of Value Share of Volume
Small 8 14% 15%
Large 6 7% 84%

Bank of Canada 1 9% 1%
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Questions to be addressed

» What are the characteristics of queuedT2 payments?

— Provide a benchmark for the central queue activity, especially with
respect to the size of participants;

— Gauge the level of settlement delay and intraday liquidity constraints.

= Towhat extent participants used the jumbo queue algorithm, which allows
netting of payments, to manage large payments?

— Understand why some participants might choose to use the algorithm;
— Shed light on trade-off between settlement delay and intraday liquidity.
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Key findings

= LVTS participants have generally respected the restriction on the use of
the LVTS central queue. However, small participants do rely the central
queue algorithm to send and receive large T2 payments.

= Small participants are more constrained by the bilateral credit limits,
whereas large participants by their multilateral net debit limits.

* Queued payments to/from small participants faced longer settlement
delay than those between large participants.
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Data and the BoF-PSS2

= System operator provides regular LVTS data

— No data on central queue activity until recently

= BoF-PSS2 specified to exactly replicate LVTS functionality to identify

— Which of the T2 jumbo payments went to the queue
— What triggered the queue to re-try and release these payments

= Sample period: Jan 2005 to April 2009
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Processing of queued T2 payments

* Central queue takes ‘jumbo’ payments with a minimum value of $100 million.

Participant receives an

increase of credit limit

(('II_'\Z/-II;j\meueenutz) O‘ Re-trigger T2 Queued Payments (FIFO)

—

LVTS Jum bo Algorithm

Participantreceives T2
payment (T2 bilateral
First T2 queued and multilateral
paymentpasses positions credited)
risk control test?

-AllT2 payments tried simultaneously first. If
unable to clear bilateral credit limits, then
partial offsetting attempted. If al/lsome
payments able to clear bilateral credit limits,
but unable to clear multilateral credit limits,
then process stops, no T2 payments
processed.

Yes | No
\ 2 v
First T2 queued
payment processed
(T2 bilateraland

multilateral position

T2 payment
remains in
queue

debited)
h 4
>= 1 T2 Payment
Processed?
N 4 No Yes v
T2 payment(s) processed
AllT2 payments (T2 bilateral and multilateral
q position debited)

Courtesy of Neville Arjani
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Queued payments: small volume but non-trivial value

The simulator identified a total of 7390 T2 jumbo payments, totalling $4.6 trillion, became queued.

- Volume Value Volume Value Volume Value
(‘000) ($trillion) (‘000) ($trillion)
_ 4,489 32 79 21 2% 3%
_ 4,839 36 89 25 29% 5%
_ 5,218 40 08 28 2% 4%
_ 5,634 39 99 27 2% 5%
[Jan-Apr2009 1,808 12 29 8
_ 21,088 159 394 109 206 4%
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Queued payments twice the size of non-queued

Average value: $616 million Average value: $276 million
Standard deviation: $389 million Standard deviation: $195 million
Median: $500 million Median: $200 million

Value of Queued Payments Value of Non-Queued Payments
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Small participants use queue more intensely

% of own T2 jumbo payments value became queued

Year 2005 to 2009

30
1

1-6: large participants

13 7-14: small participants

Yo
20
L

10
1

1 | 1 |
0 10000 20000 30000 40000
Jumbo Payments Value

Intensity of queue usage measured by

— How much of a participant’s own total
T2 jumbo payments became queued,
both in value and volume.

Intense queue users

— Small participants #9, 13, 12, and 10
— Large participant #5

11
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Small participants proportionally larger queue users

Distribution of queued payments based on the size of participants

o :
All queued payments As /opf T2 jumbo p_ayments
in each grouping

Value Average Value per
Volume ($trillion) payment ($million) Volume Value
oo s

0.1 272 6%

2,141 1.4 4%

12
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Queue entry and release triggers

Distribution on the 7390 queued payments regarding queue entry and release triggers

I N N I
_ 48% I BCL increase 2%

e o
_ 21% I Incoming payment 57%

Jumbo Algorithm 41%

13
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Small bounded by BCLs; Large bounded by NDCs

% of which failed the following control(s) in
each grouping

Volume of queued

payments

267

—
w
I
()
—
()
R
w
0o
R

2,141

3642 34% 14%

14
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Small participants rely more on the jumbo algorithm

% of which released after the following triggers in
each grouping

Volume of queued  IYCIEMISNNNY Jumbo Algorithm  Incoming Payment

payments

267 6% 5%
1,340 5% 16%

2,141 2% 53% 45%

3,642 1% 16%

15
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Large participants face shorter settlement delay

= Average queuing duration was 5 minutes
— 25% of all queued payments waited <10 seconds
— 25% waited about 2 minutes

» Regardless of the queue entry reasons
— Shortest delay if released via incoming payments , averaging 2 minutes
 Almost instantaneously for payments between large participants
» Longer than average for those sent by small banks

— Longest delay if released via a credit limit increase, averaging 21 minutes
« Shorter for payments between large participants

— 89 minutes by the jumbo queue algorithm, regardless of the size of participants

16



—

I BANK OF CANADA
& 1L BANQUE DU CANADA

Jumbo algorithm to manage large T2 payments

The algorithm was predominately used to net large T2 payments, averaging $700 million.
— Dominated by one pair of large and small participants (#5 and #9 on slide 11)
« Give each other a $600 million limit (the largest limit given by the small one)
« Credit limit lower than the average daily largest T2 payment between the pair

 Pushed through large payments without having to raise respective BCLs or resort to
T1, thereby saving on liquidity (and collateral).

Most algorithm sessions had only two payments which were able to net down to a small
value (i.e., required a small amount of liquidity), if not offset completely .

Bilateral coordination
— Close gueue-enter time amongst payments netted within a single session;
— Average duration for payments processed by the algorithm did not vary much.

The cost of settlement delay for small participants seems to be smaller than the cost of having
to pledge more collateral and/or to provide larger intraday credit.

17
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Summary of results

= Total volume of queued T2 jumbo payments was small, but the associated
value was non- trivial;

= Average value of queued payments was very large, twice those that were not
queued,;

= T2 jumbo payments to/from small participants were more likely to fail the
bilateral credit limit tests, and most of their queued payments were settled
through the jumbo algorithm;

= Large participants had more difficulty with their multilateral net debit caps when
sending large payments to another large participant. These queued payments
were mostly released after incoming payments, and they endured the shortest
settlement delay.

= Some participants did take advantage of the jumbo queue algorithm to save
on liquidity when facing large payment shocks.
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Thank you!

www.bank-banque-canada.ca

19




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 99
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004b006900720073007400750075006e0020006a00610020004d0075006c00740069007000720069006e0074002d007000610069006e006f006f006e0020006d0065006e0065007600e4007400200074007900f60074002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


