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Modal share in Europe



Rail Freight Bottleneck
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Problem Definition



Approach: a yard delay model
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Delay Prediction

Supervised 
Learning

Predictors Target

Yard Congestion

Locomotive Arrival

Railcar Arrival

Departure Time 
for Each Train

x� Linear Regression
x� K-Nearest Neighbors
x� Support Vector Machines (SVMs)
x� Descision Trees
x� Random Forests
x� Neural Networks

Algorithms



Case study

Hallsberg

Malmö
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Data analysis

Database LUPP

Time period 2010-12-12 to 2017-12-09

Total No. of Trains 450000

Malmö - Hallsberg

No. of Trains 35410 
Malmö to Hallsberg 16078
Hallsberg to Malmö 19332

No. of Delayed Trains 8760

Main variable departure delay : the difference between 
actual departure time and scheduled 
departure time from the yard

2019-11-21 9



Malmö - Hallsberg

Malmö departure

Hallsberg departure
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Malmö Departure

Arlöv; 52

Östervärn; 
35

Hallsberg; 
13

(Southbound)

The Share of Departure from Malmö Yard
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(Northbound)



Malmö – Congestion analysis - 2017
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Congestion at Arrival Yard

Number of Delayed Trains: 4591 Total Number of Trains: 17209
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Malmö – Congestion analysis - 2017

0

200

400

600

800

1000

1200

1400

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Th
e 

N
um

be
ro

fD
ep

ar
tu

re
s

Congestion at Arrival Yard

Delay Early On Time



76 80
69 73

60 66 65
58 56 55

65
71

82

59

86

117

49

19

47

9 6
0

20

40

60

80

100

120

140

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Th
e 

Av
er

ag
e

De
la

y
(m

in
)

Congestion at Arrival Yard

Malmö – Congestion analysis - 2017

2019-11-21 14



Hallsberg – Congestion analysis - 2017

Number of Delayed Trains: 3064 Total Number of Trains: 18395
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Hallsberg – Congestion analysis - 2017
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Conclusion

• Preliminary results doesn’t show a relationship between the 
congetsion and delay

• Congestion analysis for the whole dataset with a modified
parameter

• Analysing other assumptions of the model (railcar and loco 
availability) 
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