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JOB MARKET

FIT DEMAND
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MOTIVATION: Optimal Interaction 
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e.g.,  Faliagka et al. (2014)

Fernández-Reyes & Shinde (2019)

Wang, Allouache & Joubert (2021) 

TAXONOMY

WORD2VEC

BERT
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e.g., Siting et al. (2012)

Alotaibi (2012)

Hong et al. (2013)

Diaby, Viennet & Launay (2013)

Li et al. (2016) 

SURVEY PAPERS

TAXONOMY

CLUSTERING
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e.g., Guruge, Kadel & Halder (2021) CLUSTERING
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SKILL SKANNER: Extract & Compare Skills

CVs
Learning 
Curricula

Job Postings

SkillSkill
Skill

Skill
SkillSkill
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Skill
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Retrieving Skill 
Sets

Clustering Skill 
Sets

Application:
Skill Scanner

Pre-Processing 
Skill Sets

Removing 
Outliers
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SKILL SKANNER: Extract & Compare Skills

−2.6k online data scientist job postings collected

− 21.5k extracted bullet points likely to be skills

Excerpt from job posting
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SKILL SKANNER: Extract & Compare Skills

− Vectorize skills: various methods evaluated

−Winner: Sentence-BERT

(Reimers & Gurevych, 2020)

with pre-trained model 

‘all_distilroberta_v1’

Bag-of-Words
Word2Vec

GloVe
BERT

S-BERT
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SKILL SKANNER: Extract & Compare Skills

− Dim reduction: UMAP (McInnes et al., 2020)

−Outlier identification: DBSCAN (Ester et al., 1996)

on dim-reduced Sentence-BERT vectors

− 21.5k extracted bullet points→18.8k skills

Bag-of-Words
Word2Vec

GloVe
BERT

S-BERT

Job Postings

Databases
SQL

Great salary
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Agglomerative 

K-Means
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DBSCAN
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SKILL SKANNER: Extract & Compare Skills

− Clustering: K-Means (MacQueen et al., 1967)

− 31 clusters: optimal number by silhouette score

Bag-of-Words
Word2Vec

GloVe
BERT

S-BERT

Job Postings

Databases
SQL

Great salary

Retrieving Skill 
Sets

Clustering Skill 
Sets

Application:
Skill Scanner

Pre-Processing 
Skill Sets

Removing 
Outliers
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SKILL SKANNER: Extract & Compare Skills

− Clustering: K-Means (MacQueen et al., 1967)

− 31 clusters: optimal number by silhouette score

Bag-of-Words
Word2Vec

GloVe
BERT

S-BERT

Retrieving Skill 
Sets

Clustering Skill 
Sets

Application:
Skill Scanner

Pre-Processing 
Skill Sets

Removing 
Outliers
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SKILL SKANNER: Reports

Curriculum-Market report
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SKILL SKANNER: Feedback

STUDY

✓ effectivity, ✓ speed, ✓ fairness, ✓ explainability, ✓ autonomy, ✓ support33 job seekers, 36 employers, 39 educational institutions
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