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ABSTRACT

With the payment and settlement systems becoming more and more complex and
interconnected, the issue of their interdependency rises as an important academic issue as
well as a policy topic. This study examines causes, forms, and risk management of
interdependencies of payment and settlement systems in Korea, and presents their current
situation. By way of simulations using BOF-PSS2 developed by the Bank of Finland, we
quantify the effects of an operational disruption on the payment and settlement systems
so as to figure out the degree of interdependency.

As a result, the secondary round effect reaches up to W13.6 trillion a day, which
amounts to 7.8% of the daily settlement value. Furthermore, if we also consider the
amount of direct operational disruption, the volume of operational disruption occupies
22.3% of total value of the daily settlement, evidencing that the interdependencies of the
payment and settlement systems in Korea is enormously widespread. The secondary round
effects are found to be more severe with security companies rather than with banks, and
to be more depended upon when it is perceived rather than it actually happens. In case
that we expand the liquidity to include cash holdings and deposits as assets, the
secondary round effect dramatically decreases in all types of financial institutions while
foreign banks account for more share of all the secondary round effects increases.

Based on these results, we suggest various policy tasks and directions to improve the
risk management of settlement systems: expansion of off-setting settlements, introduction
of a new settlement system for securities transactions, rapid provision of liquidity to
financial institutions, more effective monitoring on participant institutions, and intensified
information sharing and cooperation among the systems.
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[Figure 1] Forms of Interdependencies
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Source: BIS CPSS, “The Independencies of Payment and Settlement Systems,” 2008.

[Figure 2] Traditional Domestic Interdependencies
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[Figure 3] Cost Structure of Payment and Settlement System
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[Figure 4] The Paths of Disruptions
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[Figure 5] Interdependencies of Payment and Settlement Systems in Korea

FxFTS
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10.6 - Settlement System
OTC BMSS SMSS
(17.8) 3.2)
ICSD

($9.5 billion)

Note: Daily basis in 2008.

Commercial Banks

Sources: Bank of Korea; Korea Securities Depository; Korea Exchange.

{Table 1> Recent Trends in Daily Settlement Value between Settlement Systems

(Unit: billion won)

Year 2006 2007 2008

OTC BMSS — LVPS 8,208 8,985 10,610
SMSS — LVPS 466 410 398

RPS — LVPS 10,490 12,489 15,930
FxSS — LVPS 609 793 1,452
Comilhgriiilganks 432 619 645

Sources: Bank of Korea; Korea Securities Depository; Korea Exchange.
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{Table 2> Recent Trends in Daily Settlement Values of Major Settlement Systems

(Unit: billion won)

Year 2006 2007 2008
LVPS 128,747 149,096 172,798
SSS* 21,650 27,076 25,963
SMSS 8,084 11,737 8,237
OTC BMSS 13,566 15,339 17,726
FxSS 10,516 16,720 25,113
RPS 33,485 39,423 45,307

Note: * daily transaction value
Sources: Bank of Korea, “Annual Report on Payment and Settlement Systems in 2008,” 2009; Korea Securities
Depository Statistics, 2009.
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o

{Table 3> Daily Settlement Values of Financial Institutions

(Unit: billion won, million shares)

Domestic | Foreign Security Insurance
Banks" Banks Companies | Companies LGS fe
Large Valge Value 89,821 24218 22,335 116 11,087 | 147,577
Settlement ratio 60.9 16.4 15.1 0.1 7.5 100
Security shares 1,307 5,002” 40,458 744 3860 | 51,371
Transaction
(Stock)” ratio 2.5 9.7 78.8 15 75 100
Security Value | 277406 | 110,612° | 140,822 105371 | 282,992 | 917,203
Transacti40n
)
(Bond) ratio 30.2 12.0 15.3 1.5 30.8 100
Security Value 4,194 1,139 4229 0 829 10,391
Settlement by
DVP ratio 40.4 11.0 40.7 0 8.0 100.0

Notes: 1) Domestic banks including commercial bank, special bank, and local bank.

2) Gross settlement basis.

3) Custody stock volume of participants group by KSD as of December 2008.
4) Custody bond volume of participants group by KSD as of December 2008.

5) Foreign companies including foreign banks and foreign security companies.
Sources: Bank of Korea; Korea Securities Depository(KSD).
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{Table 4> Operational Networks of Payment and Settlement Systems

Payment and

Operational network

Settlement System Operator (name) Controller
LVPS Bank of Korea BOK-Wire+ Bank of Korea
Check Clearing System
RPS KFTC GIRO system KFTC
Interbank Shared
Network
Stock system
SMSS Korea Exchange Bond system KOSCOM
Kosdaq system
OTC BMSS KSD SAFE KSD
FxSS CLS bank SWIFT CLS bank
BC card BC card BC card BC card

settlement system

settlement system

NBDI
settlement system

Nonghyup, Suhyup,
Credit Unitons,
Mutual saving
banks, KFCC

Non-Bank Depository
Institution
settlement system

Nonghyup, Suhyup,

Credit Unitons, Mutual

saving banks, KFCC
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{Table 5> Summary Statistics of the Data for the Five Sample Dates

(Unit: billion won, number)

Date Settlement Payment Instruction Balance of Intraday oyerdraft
Volume Value Current Account credit
9. 8 16,484 242,656 22,386 9,283
9. 17 15,463 201,660 23,193 9,283
9. 19 15,020 195,185 25,018 9,284
9. 22 14,636 193,909 25,166 9,288
9. 26 15,381 217,318 22,691 9,289
average 15,397 210,146 23,691 9,285

o
7158 54 TEHeE A" 3
= T oF 330 o]2&= AoE
387e=d
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(Table 6> Payment Instruction Values and Settlement Volumes of Financial
Institutions Classified by Fund Transfer Systems

Panel A: Payment Instruction Values
(Unit: billion)

Fund transfer | Domestic Insurance Foreign ' Fun{l . Asset Merchant Securities || Total
system banks banks |intermediation | management| bank
General 60,206 106 22,622 2 193 393 17,503 [ 101,027
Securlty 15003 | 39| sed 8 544 29 | 4041 | 20323
Call 23,824 0 5,052 0 0 0.4 326 29,204
DVP 5,568 83 1,179 23 0 22 4,275 11,154
PVP 860 0 155 0 0 0 0 1,016
Net settlement 8,715 0 80 0 0 0 0 8,795
Others* 1,582 0 755 0 1,022 0 83 4,195
Total 115,852 229 30,410 34 1,761 447 26,981 | 175,717

Note: Treasury fund transfer, Treasury bond transaction etc.

Panel B: Settlement Volumes
(Unit: number)

Fund transfer | Domestic Insurance Foreign . Fum.i . Asset Merchant Securities|l Total
system banks banks |intermediation| management |  bank
General 2,094 6.4 970 0.2 2.6 29.6 547 3,651
trig:;;gzn 402 48 92 0.6 12 22 217 || 720
Call 573 0 114 0 0 0.2 7 694
DVP 1,952 10.8 237 3.8 0 10.2 1,966 | 4,179
PVP 5 0 4 0 0 0 0 9
Net settlement 205 0 6 0 0 0 0 211
Others* 108 0 17 0 3 0 33 162
Total 5,339 21.8 1440 4.6 6.8 422 2,771 9,625

Note: Treasury fund transfer, Treasury bond transaction etc.
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{Table 7> A Virtual Disruption's Secondary Round Effects Classified by Occurrence
Time and Perception Point

(Unit: billion won, number)

Disruption occurrence time
Disruption .pterception after 10 : 00 after 14 : 00
oin — T
"
No perception 46 13,605 38 9,218
after 2 hours 23 5,057 19 3,329
Instant perception 22 4,781 16 2,647

Fgshe JEe] & Rl o} w|Q1x]9] A5 Bo|g) WAYAH o]
W, 0.3 240 Hx Eoldio] A A 100Y o) 8% 8D} 247 7)1,
3lal T2 AIZFARIEC] o]F FA] Q1 25 241 WE 6F 631G ¥T 2270 7]
At Ao 6714 ARl T 7P o g J49s] & F9 ApolE YERITh
A& 2% 631 F7t AAEolge] ol g2FEHEY AFo| FE LIFA]
WA Zo 2 ZAEQIE o 1041d]  ZE 53] wkARel JEHoE o] F
7

7N 718l

R Th 2145 AR AGo] Heslojof & o
AR Eo|3Y HAIA]Z(disruption occurrence Z Helth

time)& ZA|Eo| Q1A A (perception w3 QXA Ao thE B A% o]

point)d T 7| 5} AFANA TEE Al AR} QIAAHEG 71 AAE0]

Uehd <Table 7>0] w2™, ZA|E-0]3) ol o F FEFS VX A= YE
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{Table 8> The Size of Secondary Round Effects on Financial Institutions

(Unit: billion won, number)

Disruption T Insurance | Foreign banks il B T Securities Total
banks management | banks

oct” |pcP?| vV [N | V|IN| V |[N| V [ N|V|[N| V |N \% N

after NP” | 3,149 | 20 | 19 | 2 | 2,641 |252| 1,514 | 1.6 | 33 | 1.4 | 6248 | 52 | 13,605 | 102.2

10:00 1 p9 | 361 [ 1 |19 | 2] 1,638 | 13 | 1,002 [ 02 | 8 | 04 | 1,753 [ 196 | 4,781 | 362

after | NP | 1,540 | 8.4 ) 19 | 2 | 2,157 | 148 | 379 | 1.2 | 17 | 0.8 | 5,106 | 43.6 | 9,218 | 70.8

14:00

P 224 (02 |19 | 2| 1,354 | 54 0 0 0 0 | 1,050 | 15.4 | 2,547 23

Notes: 1) Occurrence Time. 2) Perception Point. 3) No Perception. 4) Instant Perception. 5) Volume. 6) Number.
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(Table 9> The Size of Secondary Round Effects on Fund Transfer Systems

(Unit: billion won, number)

Disruption General Sec““?y Call DVP Others* Total
transaction
oct” | pcP? | V) | N | WV N| V| N| V| N \% N \% N

after NPV | 10214 | 788 | 1,277 | 62| 990| 9.8 | 124 | 72 | 1,002 | 02| 13,605 | 102.2

1000 | 1p» | 3550 | 27 | 72 | 22| 74| 16| 84 | 52 | 1,002 | 02| 4781 | 362

after NP 8,092 | 564 | 631 44| 412] 48] 83 | 52 0 0 | 9218 | 708

1400 | 1p | 2515 | 164 | 66 2] 18| 08] 49 | 38| 0 0| 2,647 | 23

Note: Treasury fund transfer, Treasury bond transaction etc.
1) Occurrence Time. 2) Perception Point. 3) No Perception. 4) Instant Perception. 5) Volume. 6) Number.
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{Table 10> The Size of Secondary Round Effects on Financial Institutions and Fund
Transfer Systems after the Expansion of Liguidity

Panel A: Financial Institutions

(Unit: billion won, number)

Disruption Foreign banks R Mg Secuntlg > Total
management banks companies
oct” | pcp? | V¥ | N \% N \% N % N \% N
3)
after NP 752 7 1,248 | 04 1 0.2 339 2.6 2,340 10.2
10:00 | p9 | 356 | 3 | 1002 | 02 0 0 18 | 08 | 1376 4
after NP 452 | 34 0 0 0 0 325 22 777 5.6
14:00 1 pp 171 | 2 0 0 0 0 4 0.4 175 24

Note: 1) Occurrence Time 2) Perception Point 3)No Perception 4) Instant Perception 5)Volume 6)Number

Panel B: Fund Transfer Systems

(Unit: billion won, number)

Security

. Call DVP Others* Total
transaction

Disruption General

oct” | pcP? | V¥ | N? \% N |[V|N |V |N \Y% N \Y% N

after NpY 895 6.8 264 04 157 | 14 | 22 14 | 1,002 | 02 | 2,340 | 10.2

10:00 1 p9 | 300 | 22 | 0 | 0 |44 |04 |21 | 12| 1002 02 | 1376 | 4

after NP 667 4.2 18 0.2 86 | 0.6 6 0.6 0 0 771 5.6

00 p | 161 | 14| 0 | 0 [ o] 0| 14]10] 0 0 | 175 | 24

Note: Treasury fund transfer, Treasury bond transaction etc.
1) Occurrence Time. 2) Perception Point. 3) No Perception. 4) Instant Perception. 5) Volume. 6) Number.
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{Table 11> The Size of Secondary Round Effects When the Disruption is Occurred
in the Biggest Security Company

Panel A: Financial Institutions

(Unit: billion won, number)

Asset
: : Domestic | Insurance | Foreign Merchant | Securities
Disruption . manage- . Total
banks companies | banks . banks companies
men

oct” |pcP? |V N | V [N |V | N|V| N |V|N| V [N|] V [N

after NPY | 488 | 18 | 6 1 927|122 |360| 0.8 | 33 | 0.8 | 1,584 [14.8| 3,397 |21.4

10:00 | 1PY | 420 | 1 6 1 1927]221360| 0.8 | 23 | 0.6 | 1,481 |13.2] 3,216 |18.8

after | NP | 488 | 1 | 6 | 1 [896| 2 360 0.8 |33 |08 | 1,163 1142946 178

14:00 IP [422] 1 6 1 (89| 2 [360| 08 |23 |06 |1,107 |154] 2,814 |15.4

Notes: 1) Occurrence Time. 2) Perception Point. 3) No Perception. 4) Instant Perception. 5) Volume. 6) Number.

Panel B: Fund Transfer Systems

(Unit: billion won, number)

: : Security
Disruption General : Call DVP Total
transaction
oct” | pcP? | VP | N | v N \% N \% N \% N

afier | NPY | 3,091 | 19 | 256 | 14 | 47 | 06 4 04 | 3397 | 214

10:00 | 1pY | 2914 | 168 | 252 1 47 0.6 4 04 | 3216 | 18.8

after | NP | 2,672 | 158 | 256 | 14 | 16 | 04 | 2 | 02 | 2946 | 178

14:00 IP 2,542 | 13.6 | 254 12 16 0.4

)
=
)

2,814 15.4

Notes: 1) Occurrence Time. 2) Perception Point. 3) No Perception. 4) Instant Perception. 5) Volume. 6) Number.
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{Table 12> Daily Differences in the Size of Secondary Round Effects

(Unit: billion won, number)

Value Number
Mean Min Max S;i?i?;i Mean Min Max géi?i?;i

afer | NPV | 13,605 | 7256 | 29761 | 8357 | 1022 | 67 184 42.85

10:00 | p2 | 4781 | 1434 | 12274 | 3,933 36.2 24 54 11.17

after NP | 9219 | 5851 | 17,587 | 4384 | 708 | 54 118 24.08

14:00 IP 2647 | 979 | 4991 | 1,593 23 18 30 4.56
Notes: 1) No Perception. 2) Instant Perception.
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[Figure 6] The Relationship between In—strength and Qut—strength of Financial

Institutions
(Unit: billion won)
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