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1 Rove-Tree-11: Full Phylogenetic Trees

In fig. 1 we show the gold standard genus-level phylogeny for the train, validation
and test sets. This phylogeny represents the current state of knowledge as it was
pieced together from the most relevant recently published phylogenetic analyses,
(from the main text): "such as [1] for sister-group relationships among all three
subfamilies and the backbone topology of Xantholininae and Staphylininae, [2]
for the subtribe Staphylinina, [3] for the subtribe Philonthina and [4] for the
subfamily Paederinae. In this work we did not complete species-level phylogeny,
so each species within the genera is assumed to be equally related.”

In figs. 2 and 4 we show the species-level phylogenies produced by our model
which performed best on the test set (multisimilarity, seed 2) on the validation
set, and the test set, respectively. The best model gave an Align Score of 3.5
when compared against the gold standard (4.1 on average over 5 runs). The
align score for each individual node is shown to provide some insight into the
align score.

From figs. 2 and 4 we can easily see that most species and specimens in the
dataset are mostly grouped close to those of the same genus, despite not telling
the model these species are related. Which is encouraging. And using the align
score as an indicator, we can see that many groups are well organized, however,
there is still plenty of room for improvement.

With this visual comparison we can conclude that the model is learning some
interesting phylogenetic features, but there is significant room for improvement,
making this an interesting dataset for further research.

2 Species-level data distribution

We also show a species-level data distribution in fig. 6. From this we can see that
the data is not uniformly distributed per species, with the largest group, rugilus
orbiculatus having 262 specimens and the smallest, lathrobium castaneipenne,
having 4. This of course may negatively affect our results and a uniform distri-
bution would be preferred.
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3 Expanded Results

Further results from experiments are shown in table 1 and expands on the results
presented in the paper. Showing R1 scores and results on the Cars196 dataset
for easy reference. It should be noted that the Cars196 data was taken directly
from [5].
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Fig. 1. Gold standard genera-level phylogenetic tree. Tree is split into training set

(green), validation set (blue) and test set (red). Genera-level is used here instead of
species level to make the tree more compact.
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Fig. 2. Species-level phylogenetic tree produced by our best model for the validation
set. The number on each node represents the align score of that node to it’s matched
node in the ground truth phylogeny (the format for this is [node number]:[align score]).
Node numbers for the ground truth phylogeny on the validation set are provided in fig.
3. The shade of the node corresponds to the value of the align score - darker shades
have higher (undesirable) align scores. The total score for this tree (from summing the

score of each node) is 8.35.
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Fig. 3. Species-level ground truth phylogenetic tree for the validation set. The number
on each node represents the number of that node, to link it to the align scores presented
in fig. 2, which are somewhat synonymous to the most similar nodes in the other tree.
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Fig. 4. Species-level phylogenetic tree produced by our best model for the test set. he
number on each node represents the align score of that node to it’s matched node in
the ground truth phylogeny (the format for this is [node number]:[align score]). Node
numbers for the ground truth phylogeny on the validation set are provided in fig. 5.
The shade of the node corresponds to the value of the align score - darker shades have
higher (undesirable) align scores. The total score for this tree (from summing the score
of each node) is 8.35.
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Fig. 5. Species-level ground truth phylogenetic tree for the test set. The number on
each node represents the number of that node, to link it to the align scores presented
in fig. 4, which are somewhat synonymous to the most similar nodes in the other tree.
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Fig. 6. Species-level data distribution. Here we can more clearly see that the images per
species are not uniformly distributed, with Rugilus orbiculatus having 262 specimens

and Lathrobium castaneipenne having 4.
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