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SPOTLIGHT POSTER SORTeD Rashomon. Sets of Sparse TUDelft | Allnitiative Qi
NeurlPS | 2025 Decision Trees: Anytime Enumeration Elit Arslan van der Linde

Hoogendoorn, Rinaldi, Demirovié

1. Rashomon set of decision trees 3.a Methodology - Lazily generate the next best solution
SORTD iteratively builds the Rashomon set by maintaining sorted lists of solutions for each node in the search tree.
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Search tree structure with current node (left), branching nodes with features f; and f, (middle), and leaf node (right).
A branching node:

- A search node: _ . - . .
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m TreeFARMS === SORTD === I =102 s== pI'=10% == pT =105

Use Rashomon sets instead of single models to: To improve runtime performance, SORTD employs the
v’ Discover simpler models, Depth-two subroutine that uses precomputed frequency S 100 d=4 d=>5 £ 100
. . . counts to effectively compute trees of depth two. — 1 —
v Improve variable importance analysis, 8 75 § 75
- -
v' Enable stakeholders to select models aligning well with their = 50 = 50
Q QO
. Computed ) - Q
constraints. o . = = ©
Derived 3 0 Is 0
fi f 3 2301 10 10' 10% 1072 10-' 10° 10' 102 © 1070 10° 10'  10° 10!  10°  10' 107
2' Why d SOrted RaShOmOn Set . Dl - 0*(f:) ot (f) Runtime (s) Runtime (s) Memory usage (GB) Memory usage (GB)
Runtime and memory performance of methods to obtain 10" trees.
monk2 (A =0.01, € =0.1) f; Ji fi Ji Based on the evaluations using 30 datasets, SORTD achieves
% D| - Q*(f;)— QF(f;)- QF(fi)- Ot £ * up to two-orders of magnitude runtime improvement,
> Q*(£5) +Q* (fir f; +(fir b Q" (fin o . .
o UD+Q Ueli) || @ Unh) oo 75 - an order of magnitude decrease in memory usage.
2
Q
Q Adult Bank Marketing Compas
oy ® TreeFARMS :
O o SORTD SORTD grqdually creates the dep.th-two solutions _to S s 2 13
avold creating all depth-two solutions unnecessarily 5 5 04 11
0 200 400 600 800 1000 1200 when there is a size limit on Rashomon set. *§ § 5 @
Solution Index g g 7 § &
3 1
Ei . . . - A 3
ind high-quality trees quickly. 2
83.50 83.75 84.00 89.25 89.50 89.75 90.00 66.25 66.50 66.75 67.00
Accuracy (%) Accuracy (%) Accuracy (%)

TreeFARMS: Xin, R., Zhong, C., Chen, Z., Takagi, T., Seltzer, M., & Rudin, C. (2022). Exploring the whole Rashomon set of
sparse decision trees. Advances in neural information processing systems, 35, 14071-14084.

The top 107 trees in the accuracy Rashomon set evaluated using equality-of-opportunity with max-depth four and A = 0.001.

Variable importance: Donnelly, J., Katta, S., Rudin, C., & Browne, E. (2023). The rashomon importance distribution: Getting
rid of unstable, single model-based variable importance. Advances in Neural Information Processing Systems, 36, 6267-
6279.

Depth-two subroutine: Demirovi¢, E., Lukina, A., Hebrard, E., Chan, J., Bailey, J., Leckie, C., ... & Stuckey, P. J. (2022).
Murtree: Optimal decision trees via dynamic programming and search. Journal of Machine Learning Research, 23(26), 1-47.

Additionally, SORTD
- optimizes for classification, regression and more,

Python Package - evaluates these secondarily along with others such as fairness.




