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Abstract

This study aims to develop a predictive model for the productivity of the Aden Container Terminal
using machine learning techniques, particularly Support Vector Machines (SVM), in order to
analyze operational performance indicators and forecast their future trends. The study relies on
analyzing a set of operational variables associated with terminal performance, including the
number of containers handled, number of visiting vessels, berth productivity, berth occupancy rate,
ship turnaround time, customs clearance time, customer satisfaction, and container handling cost,
while incorporating temporal and seasonal factors as well as the impact of implementing the
Terminal Operating System (TOS). The results indicate that the SVM model demonstrates good
predictive capability, achieving the highest accuracy in predicting customs clearance time, while
also showing reasonable explanatory power for customer satisfaction and several other operational
indicators. The findings further reveal that seasonal factors represent the most influential variable
affecting most operational performance indicators, whereas the statistical impact of the TOS
appeared relatively limited due to the nature of the available data. Overall, the study highlights the
importance of employing machine learning models to support operational and strategic planning in
ports, improve resource management, and anticipate changes in logistics performance, thereby
enhancing the operational efficiency and competitiveness of the Aden Container Terminal within
regional and international maritime transport networks.

Keywords: Productivity; Aden Container Terminal; Support Vector Machines (SVM) Operational
Performance Indicators.
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) ) Importance | Importance | Importance
Response Variable | Predictor Raw . SD
Number of
1 . . .001
Containers Handled Time Index 0.000 1.180 0.00
Number of
. .82 )
Containers Handled Season 0.004 98.820 0.006
Number of
Containers Handled TOS 0.000 0.000 0.000
Number of Ships | 1o 1ndex | 0.001 77.870 0.001
Visiting -
Number of Ships Season 0.000 22.130 0.002
Visiting
Number of Ships TOS 0.000 0.000 0.000
Visiting
Berth Productivity | Time Index 0.000 0.000 0.000
Berth Productivity Season 0.001 100.000 0.001
Berth Productivity TOS 0.000 0.000 0.000
Berth Occupancy | oo 1ndex | -0.002 0.000 0.001
Rate -
Berth Occupancy Season 0.006 100.000 0.017
Rate
Berth Occupancy TOS 0.000 0.000 0.000
Rate
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Response Variable | Predictor Importance | Importance | Importance
Raw Percentage SD
Ship Tu.rnaround Time Index 0.000 0.000 0.001
Time -
Ship Tu.rnaround Season 0.000 100.000 0.001
Time
Ship Tu'rnaround TOS 0.000 0.000 0.000
Time
Customs.Clearance Time Index 0.000 6.420 0.001
Time -
Customs.Clearance Season 0.005 93580 0.007
Time
Customs.Clearance TOS 0.000 0.000 0.000
Time
Customer :
AN Time Index | -0.001 25.000 0.000
Satisfaction -
Cl%stom.er Season 0.000 25.000 0.000
Satisfaction
Customer TOS 0.000 25.000 0.000
Satisfaction
Container Handling Time Index 0.000 0.000 0.000
Cost N
Container Handling Season 0.000 100.000 0.000
Cost
Container Handling TOS 0.000 0.000 0.000
Cost
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SVM Variable Importance Heatmap by Response Variable
Permutation-based predictor importance for each output variable
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Support Vector Distribution Across SVM Models
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