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WCC Smart Search & Match
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 ELISE: advanced technology for searching and 

matching for large organizations:

 Optimize decision support by leveraging many heterogeneous 

data sources

 Exact/inexact, structured/unstructured, and private/public data

 Highly scalable

 Large customers in public and private sectors all 

around the world

 Vast experience and expertise in specific applications 

of our technology



WCC's Expertise
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 Employment domain:

 Public employment services:

- Helping the unemployed from social welfare to a job

- Workforce development

 Staffing agencies: filling jobs faster than the competition, while 

maximizing profits

 Identity domain:

 Combining biometric and biographic information in order to 

timely and accurately identify people

 Applications in:

- Justice and public safety: multi-cultural name matching, searching 

through police databases

- Civil identity: data de-duplication

- Border management and remote UNHCR refugee camps: 

identification of people



Matching in ELISE (1)
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 Data objects in ELISE are essentially collections of 

key-value pairs, that can be offered or demanded

Job

Offered Demanded

Salary: € 2,000 Skill: Nursing

Job title: Nurse Education: Nursing school

Candidate

Offered Demanded

Skill: Administration Salary: > € 1,500

Education: High school Job title: Nurse



Matching in ELISE (2)
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 A search for data objects is uni-directional: constraints 

hold for the values of specific properties of the targeted 

data objects

Job

Offered Demanded

Salary: € 2,000 Skill: Nursing

Job title: Nurse Education: Nursing school

Candidate

Offered Demanded

Skill: Administration Salary: > € 1,500

Education: High school Job title: Nurse



Matching in ELISE (3)

IS-SWIS 2017 6

 A match between two data objects is bi-directional: the 

demanded values of both objects are compared to one 

another's offered values

Job

Offered Demanded

Salary: € 2,000 Skill: Nursing

Job title: Nurse Education: Nursing school

Candidate

Offered Demanded

Skill: Administration Salary: > € 1,500

Education: High school Job title: Nurse



Matching in ELISE (4)
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 Fuzzy matching:

 Flexible numeric/date/distance ranges and gliding scales

 Approximate text matching by accounting for, e.g., typos, 

affinities, names, and proximity

 Flexible way of dealing with multiple values

 Weighted criteria



Job Matching Challenges (1)
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 Matching in the employment domain:

 Find best matching jobs/candidates

for a given candidate/job

 Skills-based matching: match based

on skills rather than desired job titles

or fields

 Value-based matching: account for

estimated/perceived value of

a placement

Skills

Knowledge

Experience

Require-

ments

Ambitions Offer



Job Matching Challenges (2)

IS-SWIS 2017 9

 Gap analysis: identify what constitutes a candidate's 

distance to the labor market

 Profiling: characterizes a candidate as a member of a 

certain target group

 Referral:

 Find the best support measures to address identified gaps

 Optimize resource allocation over candidates, gaps, and 

support measures

 Data quality is key: reliance upon complete, correct, 

and current information



Taxonomies in Job Matching (1)

IS-SWIS 2017 10

 Taxonomies can help get data quality up to par for 

effective matching

 Taxonomy-based data quality improvements:

 Identify taxonomy concepts:

- Guide data entry process (autocomplete, suggestions)

- Classify free text

 Enrich data for better matching using taxonomy information 

(infer or correct information)



Taxonomies in Job Matching (2)
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 Taxonomy-driven matching: use taxonomy information 

in match strategies, e.g.:

 Expand match with jobs that require a large part of the skillset 

that a candidate obtained through their education

 Expand match with jobs that are considered similar under 

certain conditions like long-term unemployment

 Taxonomy-driven market insights:

 Map actual data to taxonomy concepts and analyze patterns

 Identify issues and how to tackle these, e.g., in workforce 

development, identify mismatch between demand and supply 

and how to best address this

 Improve taxonomies based on insights



Challenge 1: Modeling the Domain (1)
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 Domain model describes concepts, their properties, 

and potential relations between concepts

 Determining the domain structure:

 Data-driven

 Expert-driven



Challenge 1: Modeling the Domain (2)
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Education

Name

Level

Prepares for

Provides
Occupation

Job title

Has preparation

Requires

Involves

Certification

Name

Acquired through

Qualifies for

Guarantees

Skill

Description

Guaranteed by

Part of



Challenge 2: Knowledge Management (1)
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 Populate the taxonomies for the distinct concepts in the 

domain model (e.g., describe a hierarchy of 

occupations, another one of skills, etc.)

 Our Taxonomy Manager tool can be used for this

 This could also be done (semi-)automatically based on 

actual data



Challenge 2: Knowledge Management (2)
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[Prototype]



Challenge 3: Taxonomy Mappings (1)
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 Mappings between taxonomy concepts can be created 

in our Taxonomy Manager tool:

 Within a domain model (e.g., an occupation requires a 

particular skill)

 Across domain models that are used for different purposes 

(e.g., a Java Programmer in one occupation taxonomy is a 

Software Engineer in another)



Challenge 3: Taxonomy Mappings (2)
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[Prototype]



Challenge 3: Taxonomy Mappings (3)
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 Mappings within a domain model could be generated 

(semi-)automatically based on actual data linked to 

taxonomy concepts

 Cross-domain mappings could also be generated 

(semi-)automatically based on, e.g., lexico-semantic 

similarity and common ancestors

 Open challenge: which mappings are relevant in what 

context?



Challenge 4: Taxonomy Concept Classification
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 Job ads and CVs do not always contain all information 

on job positions, educations, etc.

 Identifying the relevant taxonomy concepts can help 

inferring or correcting information

 Our Vacancy Classifier tool uses machine learning to 

classify vacancies as occupations in a taxonomy



Challenge 5: Smart Enrollment
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 Data entry can be done in an interactive process:

 Autocomplete can suggest or enforce users to select taxonomy 

concepts

 Based on selected taxonomy concepts, additional information 

can be suggested to, prepopulated for, and/or verified with the 

user

 When automatically entering data through parsing, 

taxonomy concepts can be identified by the parser



Challenge 6: Leveraging Taxonomy Data (1)
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 Matches can be expanded based on information in 

taxonomies

 Our match configuration screens allow for the creation 

of rules that specify how taxonomy data can be used

 Other modules like Gap analysis and Referral can 

benefit from such rules as well



Challenge 6: Leveraging Taxonomy Data (2)
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[Prototype]



Challenge 6: Leveraging Taxonomy Data (3)
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[Prototype]



Challenge 6: Leveraging Taxonomy Data (4)
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[Prototype]



Challenge 7: User Acceptance (1)
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 End users tend to reject the system when confronted 

with matches that do not make sense

 Our solution:

 Involve users in the match process by increasing complexity 

step by step (opt-in)

 Explain match results



Challenge 7: User Acceptance (2)
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[Prototype]



Challenge 7: User Acceptance (3)
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 Even more than end users, domain experts using our 

software need to feel in control

 Using machine learning black boxes is particularly 

challenging

 We offer management tools that allow control over, 

e.g., classifiers - this includes manual overrides

 Machine learning can also be used for decision support 

rather than actual decision making (e.g., only suggest 

new mappings)



Challenge 7: User Acceptance (4)
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[Prototype]



Lessons Learned
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 Constructing a taxonomy that can be used in job 

matching is a challenge in and of itself

 A well-defined and well-maintained taxonomy:

 Enables us to use complete, correct, and current data in job 

matching by:

- Structuring unstructured data

- Enriching structured data

 Facilitates knowledge-driven job matching

 Harnessing the power of taxonomies, we can go 

beyond job matching and support workforce 

development
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