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Disclaimer

• The views expressed in this presentat ion are those of the 
authors and may not necessarily reflect inst itut ions.
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Introduction: The Analysis

• Examine the day-to-day mutual payment flows made by Danish 
financial inst itut ions with a univariate autoregressive model.

• The method was introduced in DNB Working Paper No. 74:  
”Modelling inter- and intraday payments flows”  by Van Oord and 
Lin (2005)



Motivat ion

• Gain insight in the Danish interbank market:

o Can the same model be applied 11 years later on Danish data? 

o Can we decribe the pattern of the payment flows and analyze which
events affect the flows ?
 Futhermore can we spot changes in the patterns or market 

behaviour ?

o Does monetary policy tools change the use of Kronos
 H as changing current account limits afffected payment flows? 



So… what is the current account limit? 

• An overall limit  has been 
determined for the counterpart ies’ 
total current account deposits with 
DN at the close of the day. 

• Limits the sectors ability to 
speculate against the euro-peg 

• If the counterpart ies’ total current 
account deposits exceed the overall 
limit , the current account deposits 
will be converted into cert ificates of 
deposit .

Introduction of 
negative interest

rates Pressure on 
Danish kroner 



Data.. The Zoom In 
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• Time periode: 03-01-2010 – 30-12-2015 

• Bank init iated payments made in Kronos (Danish RTGS-system) 

• Aggregate daily levels for all part icipants

• Interbank payments: three variables
o To tal value o f transactio ns
o To tal number o f transactio ns
o Average value per transactio n



Total value of payments

• Daily average of DKK 104 bn (EUR 14 bn)

• Stat ionary propert ies 

• Point of interest : Given that the number of transact ions and 
available liquid ity is fixed, higher daily value will result in rising
liquid ity risk



Total number of payments

• Daily average of 2,600 transact ions

• Trend stat ionary propert ies 

• Point of interest : Given that the value of transact ions and 
available liquid ity is fixed,  lower daily number will result in rising
liquid ity risk



Average value per payment

• Daily average of DKK 41 mn (EUR 6 mn) 

• Trend stat ionary propert ies 

• Point of interest : Higher value per payment is caused by 
increasing value or decreasing number of transact ion. Higher
value per payment will result in rising liquid ity risk.



Explanatory variables 

• Trends 

• Time pat terns on weekly, monthly and yearly basis 

• National and international closing days

• Debt markets: Goverment and mortgage

• Auctions, set t lement, coupons and redemtions

• Current account limit  regimes 

• 7  d ifferent regimes 

• Dynamics



Approach

• Construct a stat ic model 

• Purpose: i) Test relevance and structure for dummies ii) Benchmark for forecast ing

• Test all variables for stat ionary

• Test for well specified models  

• Current account limit  regimes 

• Forecast ing ability



Results – where is the output table?



Dynamic Model: Value
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Dynamic Model: Number
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Note: The constant is not included in the plot: 4,18(0,36) 
T = 1475         R2 = 0,71563



Dynamic Model: Value per transaction
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Forecasting Error

Root mean square error (RMSE) for the stat ic and dynamic model, 
100 days

Value Number Value per transact ion

Stat ic 17,315 0,123 6,173

Dynamic 15,716 0,111 5,940

• Dynamic model proves bet ter

• Benchmarking the dynamic model against the stat ic model



Improvements and Explorat ions

• Expand to mult ivariate framework by using some of the results:

• Effect ive Exchange Rate

• Interest rates: Cert ificates of Deposit , Money Market

• Change in disposable liquidity or trading volume on bond markets

• Model the variable Numbers of Transact ions with a volat ility model (ARCH)



Conclusions

• Trends: Unambiguously posit ive - But what drives this? FX swaps, algo-trading etc. 

• Time pat terns on weekly, monthly and yearly basis : I.e. Friday and summer ef fects

• National and international closing days: Interconnectiveness - 38 of 50 lowest
observat ions is US Holidays 

• Debt markets: Goverment and mortgage:  Set t lement  and ef f icient allocation of liquidity
shocks

• Current account limit  regimes: Instant ut ilizat ion of CA limit  w ith a 2 Kr. bn. buf fer,  but 
no signif icant change in behavior

• Dynamics: Monthly cyclicality.  AR-terms has a dist inct lag structure

• Forecast ing ability : Dynamic model proves bet ter



Thank you!

Simon Klit Harmat skh@nationalbanken.dk

mailto:skh@nationalbanken.dk


Appendix



The Stat ic Model

• yt is the value, number or average value of payments at t ime 𝑡𝑡, 𝛼𝛼 is a 
constant, 𝛽𝛽𝛽𝛽 is linear t ime trend, 𝑑𝑑𝑘𝑘,𝑡𝑡+𝑠𝑠 is the 𝑘𝑘𝑡𝑡𝑡 inst itut ional dummy, 
𝑓𝑓𝑡𝑡+𝑠𝑠 is a dummy for holidays in Denmark, 𝑔𝑔𝑡𝑡+𝑠𝑠 is a dummy for the 
banking holidays in the United States and 𝜏𝜏 is a vector containing
dummies for the first of May and the last day of a given month.



The Dynamic Model

23

• Ω is a  vector containing constant, linear time trend and dummies for 
weekdays, months and current-account limits regimes, 𝑑𝑑𝑘𝑘,𝑡𝑡+𝑠𝑠 is the 𝑘𝑘𝑡𝑡𝑡
institutional dummy, 𝑓𝑓𝑡𝑡+𝑠𝑠 is a  dummy for holidays in Denmark, 𝑔𝑔𝑡𝑡+𝑠𝑠 is a  
dummy for the banking holidays in the United States and 𝜏𝜏 is a  vector
containing dummies for the first of M ay and the last day of a  given 
month.



Model Select ion and Estimation



Static vs. Dynamic Model, 100 Days Dynamic Forecast: 
Value



Static vs. Dynamic Model, 100 Days Dynamic Forecast: 
Number



Static vs. Dynamic Model, 100 Days Dynamic Forecast: 
Value per transaction
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