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What’s Wrong with the Current Paradigm?

2.  With reliance on MCTS algorithm, why not use LKH-3 instead?

o Both are handcrafted heuristics, relying heavily on expert knowledge

o k-opt heuristic

(1) initial tour                         (2) breaking k edges                 (3) reconnecting
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Demonstrating ML’s inefficiency in Generating 
Heatmaps

• Simplest heatmap generation method: 

• Align training and test phases: simple heatmap generation 
methods can outperform ML
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Demonstrating MCTS’s Lack of Practicality 
Compared to LKH-3

• Fair comparison between MCTS and LKH-3

o Same CPU, same thread count, same search time

• What percentage of LKH-3’s performance does MCTS achieve?

o A novel metric to measure the ratio of the performance gaps of LKH-3 

and MCTS
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Experiment 2

• MCTS-based paradigm underperforms LKH-3, even though it 
consumes more resources



Experiment 3

• In both time-sensitive and non-time-sensitive scenarios, LKH-3 
is a more practical choice
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Discussion

• Key Issue:

o Reliance on surrgate loss functions lacking rigorous theoretical foundation

o Surrogate loss function do not directly optimize original TSP loss, resulting 

in uncertaion test performance

• Continued Dependence on Post-Hoc Search Methods:

o Contradicts goal of using ML in OR to develop generalizable, autonomous 

algorithms

• Future Direction of ML4CO:

o Focus on developing more effective heatmap generation methods with a 

theoretical basis

o Explore end-to-end solution generation methods
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