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Capture which technologies (from a given set of 
relevant technologies, often organized as a 
taxonomy) entities are working on based on 
their websites ( / research papers / other 
documents…)

Previous contributions include

• Leveraging human rationales for explainable 
text classification [AAA2021]

• Self-supervised taxonomy completion for new 
technologies [WWW2023]

• Multi-label completion for semantic text tagging 
[WWW2024]

Text Classification for Tech. Monitoring



• Recent focus on very large taxonomies 

of labels

– E.g., from OpenAlex

• Traditional classification algorithms are not 

effective in such setups

– Tens to hundreds of thousands of labels

– Many labels only have few training instances

=> XMLC techniques

Extreme Multi-Label Classification (XMLC)



1. TAMLEC: XMLC tagging with taxonomy-aware 

parallel learning

2. OAXMLC: a dual-taxonomy dataset for XMLC

3. Demo on armasuisse’s labels of interest

Today’s Contributions



• Leveraging the taxonomic structure is 

often key to improving XMLC 

performance

– Subsumption (superclass / subclass) 

relationships between labels in the taxonomy

– Paths of labels (esp. useful for label 

completion)

• However, real taxonomies are often more 

complex than trees 

– Children can have more than one parent!

TAMLEC (1/2)



• TAMLEC considers weak semi-lattice 

taxonomic structures (which are more 

generic than trees)

– It introduces the Taxonomy-Aware Tasks 

(TATs) decomposition, where the taxonomy is 

decomposed into subtasks that satisfy 

coherence and separability criteria

– It then predicts paths of labels using a full 

Transformer architecture leveraging a TAT-

dependent loss function

– For each path and TAT, it generates multiple 

path extensions using beam search which are 

ultimately combined

TAMLEC (2/2)



Results

• Outperforms the 

state of the art on 

three standard 

XMLC datasets

• Superior results on 

label completion 

and in few-shot 

settings also



• Standard XMLC datasets
– Target very different 

domains

– Are relatively small

– Only come with one 
taxonomic structure

OAXMLC: 

A Dual-Taxonomy Dataset for XMLC

• OAXMLC is a new XMLC 

dataset solving all these issues

– Larger than previous datasets (in 

all dimensions)

– Comes with two taxonomies 

(great to study the influence of 

taxonomy on training)



• Based on OpenAlex

– 1-2 orders of magnitude more documents

• Built using a new generic methodology

– Involving both LLMs and human input for data annotation 
and cleaning 

• Comes with two taxonomies

• Openly available on Zenodo

– Taxonomies are serialized both in SKOS (Turtle) and 
JSON

OAXMLC Design



OAXMLC Construction



OAXMLC Properties



OAXMLC vs SOTA Datasests



• Used to get new insight on XMLC algorithms

– Results on larger datasets

– Dependencies from taxonomic structures

OAXMLC Use



DEMO



• XMLC is a very promising paradigm for Technology Monitoring
– Fine-grained text classification following your needs!

• We recently made two important contributions to the XMLC field
–  A new XMLC algorithm, TAMLEC, which outperforms the state of the art 

in the field

– A new dataset, OAXMLC, which has unique properties to benchmark 
XMLC algorithms

Conclusions

Thanks a lot for your attention!


	Slide 1: Extreme Multi-Label Text Classification for Technology Monitoring 
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

