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ShipMovementsat Sea ShipsEnteringand DepartingPorts

Motivation: Predict Trade Flows in Real Time
Container loads in Russia. Comparison to last year
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ShipMovementsat Sea ShipsEnteringand DepartingPorts

Motivation: Predict Trade Flows in Real Time

Å COVID-19 lockdownsand the war in Ukraine showneedfor real time 
informationon trade flows

Å Official statisticsarepublishedwith a delayof overa monthin Germany

Å IfW receives2 M. dailycontainershippositionsand port callsper yearincluding
draughtand headinginformation

Å Machinelearningtoolsmakepredicitonsfor monthlytrade flowsbasedon 
shipsΨ movementprofiles
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ÅDivide world into 10°x 10° areasand retain
100 busiest

ÅUse k-meansclusteringalgorithmto
identify two predominantdirections

ÅAggregate by area, directionand month

ShipMovementsat Sea ShipsEnteringand DepartingPorts

ÅDifferentiatebetweendepartureand 
arrivaleventsfor 500 ports

ÅWeightdeparture/arrivaleventbysizeof
shipand effectivedraught

ÅAggregate by port, arrival/dep. and month

Data: Aggregate Raw Data to Monthly Time Series

Å Divide world into 10 x 10 degreecells
and retain100 busiestareas

Å Determinetwo mainheadingsusing
k-meansclusteringalgorithm

Å Assignshipsarriving/departingto
500  majorports

Å Grossloadderivedfrom net-draught
and sizeof ship
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Methodology: Data Aggregation

Å Approximatecargoloadin Twenty-foot EquivalentUnits (TEU) for everyship
observationi at time t

Å Foreveryareaor port, aggregateto monthlytime seriesXt , seasonallyadjust
and derivemonth-over-month time series
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Methodology: Partial Least Squares Model

Å The Partial Least Squares Modelgoes back to  Wold(1975) and several 
handbooks such as Garthwaite (1994) describe the procedure in detail 

ÅWell published examples of applicationsinclude Fuentes et al. (2015) and  
Eickmeierand Ng (2011)

Å Let (>1,000) time series Xt be a function of a smaller number (<10) of factors Ft

Å Estimated factors Ft are used to model specific target time seriesyt+h, such as 
imports of Germany (month-on-month growth, seasonally adjusted), with 
specific time horizon
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ShipMovementsat Sea ShipsEnteringand DepartingPorts

Results: Indicators predict trade flows for 75 countries

Å Estimatedtime seriesincludeall real importsand exportsreportedbyCPB 
Netherlandsfor 75 countries, regionsand the world in total

Å Out-of-sample testsshowthat forecastsfrequentlyoutperformbenchmarks
or at least addnewinformation

Å The forecastscanbeusedasleadingindicatorsand capturewhat the levelof
shippedgoodsimplyfor trade figures

Tests and documentionavailablein workingpaperαThinkingOutside the Container:   
A SparsePartial Least SquaresApproach to ForecastingTrade Flowsά
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Results: Comparison against benchmark ARX-model 

https://www.ifw-kiel.de/de/themendossiers/internationaler-handel/kiel-trade-indicator/
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ShipMovementsat Sea ShipsEnteringand DepartingPorts

Results: Update indicates stagnation in China 

https://www.ifw-kiel.de/de/themendossiers/internationaler-handel/kiel-trade-indicator/
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ShipMovementsat Sea ShipsEnteringand DepartingPorts

Result: Impact of Shanghai lockdown on local exports
Departing container loads. Comparison to Jan. 1st.
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