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Payments Studies Function

Liquidity , Gridlocks and Bank
Failures in Large Value Payment

Systems

Diffusion of RTGS
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The Pros and Cons of RTGS

• No credit risk � low systemic risk �
• Liquidity requirement � �

�Potential for gridlock
�Gridlock = situation where there the

settlement of payments awaits the
settlement of other payments
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Gridlock
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Gridlock Resolution

Microsoft Excel 
Worksheet

Activate all payments



Economics Department 5

Gridlock

Se
ttl

em
en

t d
el

ay

Liquidity

RTGS systemRTGS system

Netting system with end of day settlement

RTGS system with gridlock resolution

A

B

C
L(�) = UB - �(UB - LB)



Economics Department 6

Upper Limit (DK)Lower Limit (FI) Upper Limit (FI)

0%

10%

20%

30%

40%

50%

60%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Likviditet

•Uden gridlockopløsning (DK) •Uden gridlockopløsning (FI)
•Med gridlockopløsning (DK) •Med gridlockopløsning (FI)
With gridlock resolution (DK)

Without gridlock resolution
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With gridlock resolution (FI)
Without gridlock resolution
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Liquidity available as percentage of payment flow
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Gridlock Resolution under
Failure scenarios

• Financial failure scenario - the largest
bank default at dawn.

• Operational failure scenario - the largest
bank is unable to send payments until
the last hour of the day
�Other banks unaware
�Low priority to payments to the bank with

operational problems
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The effect of a failure on
settlement delay

The delay Financial Operational failure
indicator failure w/o prioritization w prioritization

Average delay 0.04 0.12 0.11
Maximum delay 0.26 0.31 0.30

• In the financial failure on average some 4.5% of payments
remained unsettled but on the worst 27% of payments were not
settled

• Liquidity available = upper bound

• Delay indicator = 0.12 ���� Delay indicator when ���� = .5, i.e., 50%
reduction in liquidity

The effect of resolution under
failure scenarios

Financial Operational failure
failure w/o prioritization w prioritization

Number of days
gridlocks occurred 6 24 25

Average share of day
gridlocked 30% 19% 17%

Maximum share of day
gridlocked 62% 60% 52%

Average decrease in
settlement delay by
gridlock resolution

31% 11% 10%

Maximum decrease in
settlement delay be
gridlock resolution

63% 43% 39%


