
Annotation and Detection Examples
Annotation (Resume, Ours)
● curious and thoughtful person with good inventive
● curious and thoughtful person with good inventive

Annotation (Jobs, Ours)
● follow verbal and written instructions be able to work quickly and concisely under pressure
● follow verbal and written instructions be able to work quickly and concisely under pressure

Annotation (Jobs, Sayfullina): 
● be a national provider of independent sector complex healthcare
● be a national provider of independent sector complex healthcare

Soft Skill Extraction in the Wild
● 10,000+ annotations (in-house and state-of-the-art) for soft skills
● Supervised system for token classification using a span-based approach.

○ independent (concept) → being action oriented (phrase, span)
● Use of BERT-based multilingual model (uncased) and fine-tuned it using 

our manually annotated skill datasets and state-of-the-art labels.
● Comparative evaluation of soft skills (left) vs hard skills (right)
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Semantic Analysis
● We analyze the semantic similarity between soft skills in different contexts using SBERT embeddings and the t-SNE algorithm.

Figure 1. T-SNE Hard Skills

Annotation Framework
● HR researchers created annotation guidelines based on O*NET 

taxonomy and HEXACO personality inventory.
● Soft skills were identified in jobs and resumes using the following criteria:
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Soft Skills in the Wild:
Challenges in Multilingual Classification
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Summary
● Applicant Tracking Systems (ATS) often focused on hard skills, neglecting 

soft skills which are essential in candidate selection.
● Soft skills: behavioral and social abilities that people tend to develop through 

social interactions. These are challenging to identify and often overlooked.
● We compare soft skills, hard skills and occupations in shape and meaning 

highlighting their sources of variability.

Annotations context 
(domain, language)

Data-dependent 
LLM outputs

Document type 
(Job offers, Resumes)

We annotated 800 datasets of job offers and resumes in four languages (English, French, Italian, and Portuguese) 
using O*NET- and HEXACO-based guidelines, resulting in 21 soft skill categories. These annotated datasets were then 

used to train BERT-based multilingual models for soft skill extraction.
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Social Skills 
(Coordination, 
Negotiation…)

Thinking Skills 
(Problem Solving, 
Active Learning…)

Personality Traits 
(Independence, 

Social Influence…)

Figure 2. T-SNE Occupations Skills Figure 3. T-SNE Soft Skills

Table 2. Hard Skills 

21

Contribution #1: 
Variability 
Analysis

Cluster

What does it mean? Similar data points are grouped in similar locations, clusters show entities that are potentially equivalent within the sample of documents.

Soft Skill

Occupation

Hard Skill

Github

Table 1. Soft Skills 

Contribution #2:
Comparative 

evaluation of soft 
skills extraction

Influence

Contribution #3: 
O*NET/HEXACO 

based annotation 
framework

(not a skill)
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