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JANZZ.technology

JANZZ.technology is a Swiss technology and consulting company active in 
the field of semantic job and skills classifying and matching, and the use of 
complex occupation data.

We offer SaaS/Cloud solutions as well as standard on-premise and 
white-label products in up to 40 languages for modeling, analyzing, and 
utilizing big data on job portals, at governmental or state-level organizations 
and public employment services (PES), but also for social and career 
networks, and company job sites and HR applications. 

Using the latest semantic technologies to precisely parse, classify and 
match occupations/job titles, qualifications, hard and soft skills across 
different languages. We aim to alleviate the matching problems associated 
with asymmetric search mechanisms in (digital) job markets.

JANZZ.technology solutions excel by taking a cognitive computing approach 
and effectively turn big data into smart data.
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Our customers are PES and governments 
in the Americas, EMEA and Asia, 

technology and software providers, as well as 
blue chip companies. 



RECRUITING & JOB SEARCHES
WHY THESE ARE STILL RELEVANT BUT UNSOLVED PROBLEMS?
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85% 
of all working persons are constantly 
looking for a new job 
(passively: 73%, actively: 12%)

Source: LinkedIn

52% 
of talent acquisition leaders say 
the hardest part of recruitment is screening 
candidates from a large applicant pool

Source: Ideal

56% 
of the recruiters say they can’t make good 
hires because of lengthy hiring procedures

82% 
of the fortune 500 executives don’t believe 
that their companies recruit highly talented 
people

76% 
hiring managers say that attracting top 
talent is their greatest challenge

54% 
employers currently have open positions for 
which they can’t find qualified candidates. 
35% of their positions that stay open 
for 12 weeks or longer.
Sources: MRI Network, McKinsey, Glassdoor, Careerbuilder

37% 
of time spent in the hiring process 
goes to the hiring manager’s review 
of an average résumé. 80% 

of all public administrations and public 
employment services around the world do 
not yet have modern tools and technologies 
to cope with the urgent digital 
transformation of their labor markets or to 
systematically manage the reskilling of their 
labor force.

A 250+ billion  
market
And still no functioning end-to-end 
processes. Automation remains low, quality 
of even simple results and processes mostly 
insufficient, often biased or completely 
useless.

Source: OECD



Lack of 
Data Analytics Capabilities
Only 7% of the HR Professionals and Labor/Employment/Education 
Market Experts who have people analytics capability 
in their function are optimizing their 
usage of analytics.
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THE ASSESSMENT OF SIMILARITY
TYPICAL EXAMPLES OF DAILY RECOMMENDATIONS …
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Executive Creative Director Film & Video Producer Graduate in Human Rights and
International Relations

§ Senior Director / Head of Health Economics
§ Director Financial Planning and 

Analysis & M&A, EMEA
§ Applications Supporter / System Specialist 
§ Senior Monitoring Architect 
§ Head Information Management Foundations
§ Head of Procurement 
§ Corporate Director Business Development –

Strategic Products
§ …

§ General practitioner for own medical office
§ Associate Director for a fast-growing industry
§ Senior Community Manager, 

chemicals industry
§ Food Safety, Quality & Purchase Manager
§ Senior Underwriter Mining & Energy Onshore
§ Document Control Coordinator
§ EHS Specialist 
§ …

§ Church Officer
§ Meat Industry Expert
§ Travel Agent
§ Social Media Guru
§ Tech Evangelist
§ Medical Officer – Specialized in TB
§ Supply Chain Management Expert
§ …

Source: LinkedIn



HR DATA
NEED FOR BETTER REPRESENTATIONS
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?



VECTOR – JANZZs
EXPLAINABLE, STRUCTURED, DESCRIPTIVE, SHARED
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Occup
OC 1–7

Spec

Exp

Role

Edu

Skills

OPPORTUNITY

Match explain
Criterion Match

Profession/Occupation 94%

Specializations 62%

Functions/Roles 71%

Skills/Competencies 87%

Soft skills 40%

Education/Qualifications 80%

Experience 74%

Languages 92%

Contract type

Place of work

Industries

Availability

Criteria not matching

My JANZZ

My Specialization 1

My Specialization 2

Specializations:

Other JANZZ

Other Specialization 1

Specializations:

My Soft skill 1

Soft skills:

Other Language 1

Languages:

Other Skill 1

Other Skill 2

Skills/Competencies:

Total match

87%

VECTOR – JANZZs
EXPLAINABLE, STRUCTURED, DESCRIPTIVE, SHARED



ALGEBRA WITH HR CONCEPTS
HOW TO ADDRESS SIMILARITY BETWEEN ELEMENTS
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Company Profile
ITC APP Corp.

Address
Contact person

Logo
Industry

...

Profile of Job Seeker 
or Employee

Personal details
Location

Work permit
Special needs

...

JOB #1
Telecommunications 

Engineer

JOB #2
Senior Test Inspection 

Engineer

JOB #3
IT Project Manager

JOB #4
Junior Technical Interface 

Analyst

CANDIDATE #1
TI Eng III

CANDIDATE #1
TI Eng III

JOB #2
Senior Test Inspection 

Engineer

15%

6%

15%

90%



Registered Nurses

Anesthesia Nurse

Medical Occupations

KNOWLEDGE GRAPHS 
CONCEPTS SIMILARITY DERIVES FROM A PROPER KG STRUCTURE
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Veterinary Medicine

Medical Specialists

Surgeon

Oncologist

Neurosurgeon

Radiologist
Surgeon

Critical Care Nurse

Similarity 40%

Medical Occupations

Human Medicine



JANZZon! ONTOLOGY
WORLD’S LARGEST ONTOLOGY OF OCCUPATIONAL DATA
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More than 300K hours spent in manual curation by domain experts (including 
Mechanical Turk, SML and DL (e.g. spaCy, Prodigy, etc.) approach)

Over 140K occupations and 2M+ skills/certifications/educations
across all industries and globally validated, catalogued, and related

More than 150 standard and custom classifications and taxonomies 
mapped into the ontology/knowledge graph, e.g. O*NET, ESCO, ISCO-08, 
KldB 2010, JSOC, NOC-2016, SSOC, NAICS, MUPCS, EEO-1, LinkedIn skills, 
as well as numerous corporate specific taxonomies and vocabularies.

Available in more than 40 languages with around ~ 1.5bn node relations



OffersSearches

HUMAN RESOURCES RECOMMENDER SYSTEM
JANZZ.technology
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CVs/Resumes

JANZZparser!
§ DC, ML, NCP, DBs
§ Named entity recognition, etc.
§ Text classifications
§ Entity relationships

J1 J2

Jn

J1 J2

Jn

Searches

Search for CV/
vacancy without 
creating a JANZZ

JANZZsme! XAI
§ PostgreSQL
§ Elastic search

External platforms
e.g. Indeed, monster.com

§ Search can be performed in the 
language of the target location 
(which is not necessarily the 
language of the JANZZ)

JANZZon!

§ Normalization
§ Semantic concept 

expansion

Explainable
Match Score

100%
10%
70%

60%

Vacancies

txt, docx, pdf, …
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IT Security Expert

5 years in penetration or vulnerability testing

Engineering graduate

Python, PHP

Analytical & problem solving skills

Mumbai, India

13 February 2017

English

FROM VARIABLE TEXT INPUT INTO STRUCTURED CONTENT
JANZZparser!



JANZZparser!
INFORMATION EXTRACTION FEATURES
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More than 40 supported languages and dialects: Higher recall/precision. English, Spanish (Castilian, several Latin American variants), 
Norwegian (Bokmål, Nynorsk), German (3 localized versions: Germany, Switzerland, Austria), French, Portuguese (Portugal, Brazil), Italian 
and Dutch. Lower recall/precision. Arabic, Bulgarian, Chinese, Croatian, Czech, Danish, Estonian, Finnish, Greek, Hungarian, Irish, Latvian, 
Lithuanian, Polish, Romanian, Slovak, Slovenian, Swedish, Catalan, Basque, Thai, Indonesian, Tagalog, Hindi, Urdu, Malay and Vietnamese. 
Automatically detects language of documents.

1

IT can successfully process the following document types: pdf, doc, json, docx, csv, tsv, txt, rtf, odf, xml, html and xlsx. Image documents 
are currently at the R&D stage.
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Over 50 entity types (information categories) including occupation, function, specialization, companies, supervisor, skills, soft 
skills, language skills, education, experience, authorizations, industry, place of work, contract type, availability, salary, working 
conditions, publications, first / last name, date of birth /age, citizenship, email, address, telephone, references, social 
media, achievements, interests and more.

2

Each supported language is backed by language-specific deep learning models which were trained to perform several Natural Language 
Processing tasks in order to structure the HR information, like Named Entity Recognition, Text Classification, Entity Relationships, etc.
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Multiple granularity levels are determined for a several entity types through further information/context extracted from the document, 
e.g., proficiency in a given skill, language level, seniority degree etc. and also includes recording necessity of requirements: must have, 
nice to have, a plus.

4



JANZZparser!
NAMED ENTITIY RECOGNITION SYSTEM

We are hiring for the position of Specialized Sous Chef.

Bachelor in Food Research, would be nice to have.

Lead dinner production and manage catering orders.

Team player, exhibits initiative and responsibility.
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Specialized Sous Chef     OCC .

Bachelor in Food Research     EDU , would be nice to have.

Lead dinner production     SKILL and manage catering orders     SKILL .

Team player     SFS , exhibits initiative     SFS and responsibility    SFS .

+50 
named entities

Occupation Function Specializations

Skills Soft Skills Education Experiences

Supervisor Company/Employer

Place of Work (GPE) Contract Type Availability

Working Conditions Authorizations

Languages Industries Salary/Compensation



NER ARCHITECTURE
CRF + PRETRAINED LANG MODELS IN HR DATA
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B-Role O O

r Senior r are r wanted

B-Occupation

r Carpenters

Sequence Labeling Model

HR Inhouse Pretrained Language Models

S e n i o r C a r p e n t e r s a r e w a n t e d



Bachelor in Food Research, would be nice to have.

Minimum 3–4 years in a fast-paced kitchen, high-volume restaurant.     

Highly experienced in Software Development Tools is a plus. 

JANZZparser!
SETTING HIGHER LEVELS OF GRANULARITY
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Software Development Tools.     SKILL is a plus.

Minimum 3–4 years in a fast-paced kitchen, high-volume restaurant.     EXP

Bachelor in Food Research     EDU , would be nice to have.

à Software Development Tools
à Level 4
à A PLUS

à Bachelor Food Research
à Bachelor
à Nice to have

à Hospitality/Gastronomy Industry
à Amount: Min. 3–4
à Type: years
à Is mandatory



TEXT CLASSIFICATION ARCHITECTURE
MULTILINGUAL SELF-ATTENTION NEURAL NETWORKS
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à Software Development Tools
à Level 4
à A PLUS

Highly

experienced

in

Software

Development

Tools

is

a

plus

Pretrained multilingual Transformer Encoder Self atention layer with
multiple heads and

feature maps

Max-over-time
pooling

Fully connected layer
with dropout and 

softmax output

SELF ATTENTION NEURAL NETWORK WITH MULTIPLE HEADS

Highly experienced in Software Development Tools is a plusSoftware Development Tools     SKILL is a plus



JANZZparser!
RELATIONSHIPS BETWEEN NAMED ENTITIES
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Cochabamba – Bolivia     GPE

2004–2006     DATE Lloyd Aereo Boliviano     COMP Airline Company     EXP_IND“ ” , ,

Electronics Assembly     SKILL PC Maintenance     SKILL Networking Installation and Administration     SKILLIT Supporter     EXP_ACTIVITY : , , .

DURING

DURING

WORKED

DU
RI

N
G

DU
RI

NG
LO

CA
TE

D

WORKED

ROLE_FIELD

LOCATED LOCATED



ENTITY RELATIONSHIPS ARCHITECTURE
GRAPH RE MODEL AT DOCUMENT LEVEL
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En
co

de
r

Path Info

MLP
WORKED

7

2 6

9

4

3

5

1

IT Supporter

Cochabamba – Bolivia

2004–2006

LLOYD

Mention-level Graph

GCNs

2004–2006LLOYD

Cochabamba -
Bolivia

IT Supporter 

Entity-level Graph

as a

Cochabamba – Bolivia.IT Supporter LLOYD Aereo Boliviano ,

While working at I had the opportunity to collaborate in a great team.

Eldersburg

IT Supporter

, ,

LLOYD

Classifier



JANZZparser!
NORMALIZATION OF EXTRACTED TERMS
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Java programming     SKILL

Java coding language     SKILL

Programming Java     SKILL

Java skills     SKILL

...     SKILL

Java
Concept no. 

193246

NORMALIZE

NORMALIZE

NORMALIZE

NORMALIZE

NORMALIZE



NORMALIZATION ARCHITECTURE
SEMANTIC SENTENCE ENCODERS

0.93%
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JAVA Java coding 
language

Cosine-Similarity

u v

pooling pooling

TRANSFORMER TRANSFORMER



DATA COLLECTION
PRODIGY - ANNOTATION TOOL
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DATA

DATA 
IMPORT

–
Text from job postings and CV’s

JANZZ, ParaEmpleo, Indeed, 
Adecco, Google for Jobs, 
Arbeidsplasssen.no, etc.

GOLD 
STANDARDS

–
Domain specialized curators

Prodigy annotation tool

Manually extract 
relevant info

EVALUATED 
MODELS

–
Test model performance on 

new data

Measures accuracy, recall, F-
Score

Cross validation of
relevant info

DEPLOY
SOLUTION

–

JANZZparser! API

Testing 
data

LANGUAGE
DETECTION

–
40 language identification

Langid framework

Filter for not supported 
languages

TEXT
PROCESSING

–
Language specific

normalization

Spacy, SECOS, 
BPE, Fuzzywuzzy, 

Charsplit

TRAIN
MODELS

–
Language specific

Deep learning 
neuronal networks

CNN, LSTM, Transformers and
beyond…

HUMAN HUMAN

A.I. A.I.

A.I.

CURATED
ONTOLOGY

TERMS

NEW 
UNCATEGORIZED ONTOLOGY 

TERMS

RELEVANT
STRUCTURED

DATA

HUMAN

A.I.

HUMAN A.I.

Split

Training 
data

Split

Correct model suggestion

DEVELOPMENT METHODOLOGY
CONSTANTLY GROWING AND LEARNING



Parser Output

Indexing

Offer Document 214

Occ cid 123
cid 785

Skills cid 782
cid 392
cid 235
cid 681
cid 931

SFS cid 521
cid 487
cid 197
cid 997
cid 682

Lang cid 42
cid 381

Exp cid 55
cid 992
cid 547
cid 80

Edu cid 102
cid 647
cid 312

Offer Document 931

Occ cid 123
cid 785

Skills cid 782
cid 392
cid 235
cid 681
cid 931

SFS cid 521
cid 487
cid 197
cid 997
cid 682

Lang cid 42
cid 381

Exp cid 55
cid 992
cid 547
cid 80

Edu cid 102
cid 647
cid 312
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Occupation

Skills

Softskills

Languages

Experiences

Education

...

JANZZ Table

Offer 104903

Occupation cid 123 cid 785

Skills cid 782 cid 392 cid 235 cid 681 cid 931

Soft skills cid 521 cid 487 cid 197 cid 997 cid 682

Languages cid 42 cid 381

Experiences cid 55 cid 992 cid 547 cid 80

Education cid 102 cid 647 cid 312

...

...

...

Offer Document 003

Occ cid 123
cid 785

Skills cid 782
cid 392
cid 235
cid 681
cid 931

SFS cid 521
cid 487
cid 197
cid 997
cid 682

Lang cid 42
cid 381

Exp cid 55
cid 992
cid 547
cid 80

Edu cid 102
cid 647
cid 312

PostgreSQL Elasticsearch Index

SEARCH ENGINE
INDEXING-DOCUMENTS
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JANZZ

Occupation

Skills

Soft skills

Languages

Experiences

...

Search Index

JANZZ Table

Occ cid 123 cid 785

Skills cid 782 cid 392 cid 235 cid 681 cid 931

SFS cid 521 cid 487 cid 197 cid 997 cid 682

Lang cid 42 cid 381

Exp cid 55 cid 992 cid 547 cid 80

Edu cid 102 cid 647 cid 312

Offer Documents

Occ cid 123
cid 785

Skills cid 782
cid 392
cid 235
cid 681
cid 931

SFS cid 521
cid 487
cid 197
cid 997
cid 682

Lang cid 42
cid 381

Exp cid 55
cid 992
cid 547
cid 80

Edu cid 102
cid 647
cid 312

PostgreSQL Elasticsearch

Ontology

Expand based
in knowledge graph

relations

JANZZ Index

Expanded JANZZS1 cid

Grandparent cid

Parent cid

S2 cid

S3 cid

S4 cid

Children cid

SEARCH ENGINE
INFERENCE-TIME



REAL-TIME LABOR MARKET ANALYTICS
ALIGNING POLICY OBJECTIVES TO IMPROVE OUTCOMES
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Labour Market Dashboard 



THANK YOU!
CONTACT
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Alejandro Jesús Castañeira Rodríguez
Principal Data Scientist
T +41 43 499 71 04
a.castaneira@janzz.technology


