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Taxonomy Completion via Triplet Matching Network

Automatically constructing taxonomy finds many applications in e-
commerce and web search. Previous approaches focus on the
taxonomy expansion, i.e., finding an appropriate hypernym concept
from the taxonomy for a new query concept.
In this paper, we formulate a new task, “taxonomy completion”, by
discovering both the hypernym and hyponym for a query.
We propose Triplet Matching Network (TMN), to find the appropriate
<hypernym, hyponym> pairs for a given query concept.
Experiments on four real-world large-scale datasets show that TMN
achieves the best performance on both taxonomy completion task
and the previous taxonomy expansion task, outperforming existing
methods.
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gp = ✓(W1[xq,xp,xc])

x̂p = gp � xp

gc = ✓(W2[xq,xp,xc])

x̂c = gc � xc

One-To-Pair Matching
In this work, we seek to learn a model 𝑠: 𝑁×(𝑁×𝑁) → 𝑅 with
parameter 𝛩 that can measure the relatedness of a query concept 𝑛𝑞
and a candidate position, i.e., a pair of concepts 𝑡 = ⟨ 𝑛! , 𝑛𝑐 ⟩ , in
existing taxonomy 𝒯0 . A straightforward instantiation of s is as
follows:

𝑠(𝑛" , 𝑛!, 𝑛𝑐) = 𝑓(𝒙𝑞, [𝒙𝑝, 𝒙𝑐]) = 𝑓(𝒙𝑞, 𝒙𝑡)

Auxiliary Learning
We develop multiple auxiliary scorers to capture both coarse- and
fine-grained relatedness in one-to-pair matching, and one primal
scorer that inputs the internal feature representations of all auxiliary
scorers and outputs final matching scores.

Channel-wise Gating Mechanism
Concepts under the same ancestor are semantically related to each
other, which makes it challenging for model to learn the true
taxonomic relations based on concept embeddings, especially in
bottom-level of a taxonomy.
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TMN FRAMEWORK

SELF-SUPERVISION & LEARNING 

Given a node 𝑛! ,
construct a positive pair
⟨ 𝑛! , 𝑛𝑐 ⟩ using one of its
parents and one of its
children.
Negative samples from
valid candidates and
label them according to
the definition in auxiliary
signals.

EXPERIMENT RESULTS
Dataset

Overall Performance

CONCLUSION & FUTURE WORK
We study taxonomy completion without manually labeled supervised data. We
propose a novel TMN framework to solve the one-to-pair matching problem in
taxonomy completion, which can be applied on other applications where one-to-
pair matching problem exists.
Interesting future work includes leveraging current method to cleaning the existing
taxonomy, and incorporating feedback from downstream to generate more diverse
(auxiliary) supervision signals for taxonomy completion.

Ablation Study

TMN can be easily reduced to taxonomy expansion. TaxoExpan and ARBORIST
are directly trained on taxonomy expansion task while TMN is trained on
completion task. TMN outperforms the others in both dataset with a large margin.


