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e TARGET?2 Overview

e Data

* Descriptive statistics
* Small value payments and payments distribution

* Settlement delay

e Survival analysis
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TARGET2 - RTGS

Payer's 3 RTGS Receiver’s
account system account

Central Bank

| Debiting of payer's account with Bank A
2 Submission of payment instruction to the RTGS system

3 Settlement of payment, i.e. debiting of Bank A’s account and
crediting of Bank B's account with the Central Bank

%&R; o 4 Transmission of information on the payment to Bank B
Mmmm Hm]%] 2005 5 Crediting of receiver’s account with Bank B
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TARGET2 - RTGS

system -
B-5 Y B-7

Payer’s B-6 Receiver's
account account
Mirror Account Account Mirror
account account
Bank B Bank A Bank C Bank B

| Debiting of payer’s account with Bank A

2 Crediting of Bank B’s mirror account with Bank A, which is kept for accounting purposes
3 Payment message from Bank A to Bank B via telecommunication network

4 Debiting of Bank A’s account with Bank B (loro account)

A Use correspondent banking only B Involvement of payment system

5 Crediting of Bank C’s account with Bank B 5 Payment message from Bank B to

6 Payment message from Bank B to Bank C payment system
via telecommunication network 6 Settlement via payment system

7 Debiting of Bank B’s mirror account with 7 Payment message from payment system
Bank C, which is kept for accounting to Bank C
purposes 8 Crediting of receiver’s account with

8 Crediting of receiver’s account with Bank C Bank C
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TARGET?2 - Technical Infrastructure

Services /rf’ N [ h
for NCB Payments Module | | - Home Accounting
or > (PM) Module (HAM)
- Data - Standing Facilities
Wareh - Payments =
Arenotse Processing Pl
- Customer Management
HEIatiO“Ship = RGTS aCCOI.II'ItS \ A
Management Static Data
Management
Standard
In :: rf::e Contingency Module
- Y-copy
. Information & Control
§ - Ancillary systems ) Module (ICM)

Credit Central Banks Ancillary
institutions (internal accounting collateral systems
management, proprietary home
accounts, etc.)

Source: ECB
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TARGET?2 - Business day

Description

Day time 06:45 a.m, = 07:00 a.m. Business window to prepare daylight operations
i—
T ooon-covpm Oy ssep —
05:00 p.m. Cut-off for customer payments
06:00 p.m. Cut-off for bank-to-bank payments
End of Day 06:00 p.m. + |5 min. General cut-off for the use of standing facilities
06:00 p.m. + 30 min. Cut-off for the use of standing facilities on the last day of the
minimum reserve period
(shordy after) 06:30 pm.*  Data to update the accounting system will be available for
central banks
Start of day 06:45 p.m. = 07:00 p.m.* Start-of-day processing
& night time
window 07:00 p.m. - 07:30 pm.*  Provisioning of liquidity until start-of-cycle message of ancillary
for ancillary systems
systems
07:30 p.m.* = 10:00 p.m. Start-of-procedure message to set aside liquidity and ancillary system
night-time processing (oncillary system settlement procedure &)
10:00 pm. = 01:00 a.m, Technical maintenance period of three hours. The system is shut
down
01:00 a.m, - 07:00 am, Might-time processing (ancillary system settlement procedure &) u=N
*15 minutes later on the last day of the minimum reserve period Source: ECB



TARGET?2 - Data

Category | Description | Transactions | Transactions
(thousands) | (%) (billions) | (%)

.1 Customer 188 55.9 132 4.3
Payments

Interbank 68 20.2 641 21

Payments

2.X Central Bank 38 1.4 269 8.8
Payments

3., 4.x Ancillary 42 12.5 2,004 65.9
systems and
liquidity
transfers

January 2008 — December 2010, based on the TARGET?2 Simulator dataset
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TARGET2 - Data

Focus on interbank payments
 High-average value

 Systemic importance

* Time discretion




Objective

* Analysis of the intraday behaviour of interbank
payments. Assessment of the deviations from the
average intraday patterns.

 Study of payments timing by focusing on the
settlement delay as key indicator. Potential early
warning indicator.

- E’g‘&@lﬂﬁlﬂ CENTRAL BANK 9125



Volume and Value (time series)

* Waves of
countries joining
the system

* Volume of about
68,000 payments
daily

* Value decreasing
over time
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Volume and Value (daily average)

Volume
« Stable trend over
8 — 2008 — 2009 — 2010 —— 2011
the years .
4 —
[ [ ] [ 2 N
* Critical times: . e
° I I I I I I I
opening and 07:00  09:00  11:00  13:00 1500  17:00  19:00
morning
Value
 Pattern due to N
° — 2008 — 2009 — 2010 —— 20M1
access policy to 50
R R 40 —
intraday credit 30 -
20 —
10
O —

07:00 09:00 11:00 13:00 15:00 17:00 19:00
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Volume and Value (daily average) Il

Cumulative Volume

percentage

* No throughput 00

° N — 2008 — 2009 — 2010 —— 2011
guidelines 80 -
60
40
e More than 60% of 20
| | | | | | |
payments settled 07:00 09:00 11:00 13:00 15:00 17:00 19:00
before noon
. . Cumulative Value
* No big change in
o o ’ o e 1009 5008 — 2009 — 2010 —— 2011
participant’s timing 4
60
40
20

I I I I I I I
07:00 09:00 11:00 13:00 15:00 17:00 19:00
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Small value payments

* High percentage
of small value
payments

 Peaks around
triple witching days

 Link between
financial market
transactions and
interbank
payments

Volume
percentage
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65 — | | N VNI \‘\)‘ ‘\ » l‘N \”\“u‘ f
L LIPWTGR ALY | “ |
60 — .\‘ “ '
55 —
I I I I I
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percentage
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0.10 - i | o LA f n
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I I I I I
2008 2009 2010 2011 2012
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Distribution of payments

* Fitted gamma
distribution on log
of payments value

* Peaks and troughs

on triple witching
days

20
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Shape parameter
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Distribution of payments lI

Mean
* Mean as in time g
series of value 15.0 -
14.8 —
14.6 —
. . . 14.4
* Distribution of ap
I I I I I
payments more 2008 2009 2010 2011 2012
concentrated
around triple
witching days variance
19 —
18 —
17
16 —
15 —
I I I I I
2008 2009 2010 2011 2012
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Settlement delay

Several timestamps in a payment message
* Introduction time it
» Earliest and latest debit time €, , It

« Settlement time St

d, =s,—max(7/,l,e,)
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Settlement delay I

* Morning hours
most relevant

* Magnitude of
delays decreasing
over time

* Peaks around
settlement cycles

of ancillary systems
(e.g. CLS)

1500

1000

500 —

Settlement delay (Value weighted)

I I I I I I I
07:00 09:00 11:00 13:00 15:00 17:00 19:00
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Settlement speed

. Payments settled within 5 minutes
* Increasing trend

percantags

. |
* End-of-year effect 85

a0
* Emergency 75 -
monetary policy 0 —
measures visible

65 —

50

55 —

| ] | | |
2008 2009 2010 2011 2012
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Modelling settlement delay

Modelling settlement delay by means of survival analysis:

Payments queued as survivor

Settlement of a payment is the death event

No censoring or truncation

Different approaches
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Non-parametric |

Kaplan-Meier estimator

percentage

* Non-parametric  os - — 2008
approach 200
0.5 7
* Probability of 04
survival past any
given time 03 -
decreases through
° 0.2
time
0.1
0.0
| | | | |
0 2000 4000 6000 8000 10000

Seconds
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Non-parametric |l

Kaplan-Meier estimator

percentage

 Survival estimator 1o - — gam)
given the — [oamtpm]
introduction time ;-
 Payments 067
introduced early in
the morning have a o4
higher probability
of being delayed 0.2 -
\\K
0.0 | | | | |
0 1000 2000 3000 4000 5000
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Semi-parametric |

Cox (1972, 1975) proportional hazard model

A;(t) = 2o(Dexp(B1xi1 + B2Xxiz + B3Xxi3 + -+ BgXig)

* Non time-varying covariates
- Logarithm value

- Priority

- Hour dummies
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Semi-parametric Il

Variable Heazard Rate Std. Error z p-value 95% Conf. Interval

e All coefficients are 2008
« e log{ value) 0.960 0.000 4305 0.000 0.960 - 0.960
statistically -

. o priority 1.076 0.001 2203 0.000 1.074 - 1.078
Slgmﬁcant at the 1% dummyT 0.191 0000 -11053  0.000 0.190 - 0.191
level dummy8 0.424 0.001 4253 0.000 0.423 - 0.426

dummy% 0.400 0.001 4008 0.000 0.407 - 0.410
dummy10 0.494 0.001 4583 0.000 0.492 - 0.495
° Lal‘gel" payments dummy11 0.577 0.001 A5T0 0 0.000 0.575 - 0.579
have lower dummy12 0.730 0.002 956 0.000 0.727 - 0.733
probability of being e
log{ value 0.964 0.000 4222 0.000 0.964 - 0.965
further delayed s
priority 0.886 0.001 955 0.000 0.854 - 0.889
dummyT 0.184 0000 12749 0.000 0.183 - 0.184
o PI"IOI"Ity effect dummy8 0.487 0.001 -4556  0.000 0.486 - 0.489
. dummy9 0.454 0.001 957 0.000 0.453 - 0.455
varies
dummy10 0.557 0.001 96 0.000 0.555 - 0.550
dummy11 0.681 0.001 1810 0.000 0.678 - 0.684
dummy12 0.858 0.002 720 0.000 0.854 - 0.861

\N CENTRAL BANK  23/25




Semi-parametric Il

2010
* All coefficients are logvalue) 0.964 0000  -4140  0.000 0.964 - 0.964
statistically priority 0.733 0.001 264.2  0.000 0.731 - 0.735
e ¢ o dummy7 0.225 0000 12125 0.000 0.224 - 0.225
significant at the 1% i
| | dummy8 0.561 0001 -3805  0.000 0.560 - 0.563
cve dummy?9 0.485 0001 4839 0.000 0.483 - 0.486
dummy10 0.655 0001 -2739  0.000 0.653 - 0.657
< . cps dummy11 0,760 0001 -1423 0000 0.757 - 0.762
* Priority positive
. dummy12 0.816 0002 1025 0.000 0.813 - 0.819
effect increases —
log value) 0.950 0000 -530.0  0.000 0.949 - 0.950
priority 0.745 0001 2482 0.000 0.743 - 0.747
* Dummy
. ) dummy7 0.201 0000 -11050  0.000 0.201 - 0.202
coefficients? dummy8 0.553 0.001 4529 0.000 0.551 - 0.555
dummy? 0.352 0001 -5629 0000 0.351 - 0.354
dummy10 0,446 0001 4132 0.000 0.445 - 0.448
dummy11 0.663 0001 -1863 0000 0,660 - 0.666
dummy12 0.844 0.002 706 0.000 0.841 - 0.848
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Questions time....
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