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the activity of checking the technical quality of an ontology against a frame of 
reference (Suarez-Figueroa & Gómez-Pérez, 2008).

Definition

Ontology verification Ontology validation

Frame of reference denotes a set of representative resources that sets a baseline value against which the 
ontology should be compared (Sabou & Fernandez, 2012).
It could be requirements specifications, competency questions or the real-world. 

refers to building the ontology correctly, that is, 
ensuring that its definitions implement correctly 
the ontology requirements and competency 
questions, or function correctly in the real world. 

refers to whether the meaning of the ontology
definitions really model the real world for 
which the ontology was created. The goal is to 
prove that the world model (if it exists and is 
known) is compliant with the world modeled formally. 

Are you producing the ontology in the right way? Are you producing the right ontology? 

answer
answer
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Evaluation

Validation & Verification

1) They are two different aspects of ontology evaluation, but they are both important.

2) Ontology validation is an important part of assessing the quality of an ontology, and usually the
only way to assure the correctness of the knowledge encoded in the ontology. But most validation 
approaches require the close cooperation of domain and ontology engineering experts. Validation often 
can not be performed automatically. 

3) Ontology verification usually focuses on the automatic evaluation approaches. 

Evaluation Reference:
- Raad, J., & Cruz, C. (2015). A survey on 

ontology evaluation methods

Criteria:

Accuracy: is a criterion that states if the definitions, descriptions of classes, properties, 
and individuals in an ontology are correct.

Consistency: refers to whether it is possible to obtain contradictory conclusions from valid
input definitions.

Completeness: measures if the domain of interest is appropriately covered in this ontology.

Conciseness: is the criteria that states if the ontology includes irrelevant elements with regards
to the domain to be covered.

Adaptability: measures how far the ontology anticipates its uses. An ontology should offer 
the conceptual foundation for a range of anticipated tasks.

Clarity: measures how effectively the ontology communicates the intended meaning of the 
defined terms. Definitions should be objective and independent of the context.

Computational efficiency: measures the ability of the used tools to work with the ontology, 
in particular the speed that need to fulfil the required tasks.

One good ontology does not perform equally well with regards to all these criteria. The first task of the evaluator is therefore to choose the 
criteria relevant for the given evaluation and then to choose the proper evaluation methods to assess how well the ontology meets these criteria.



Evaluation

Methods

Gold Standard-based

Criteria based

Corpus-based

Task-based

Evaluation

Methods

Gold Standard-based

Gold standard based approaches which are also known as ontology alignment or 
ontology mapping are the most straight-forward approach.

This type of approach attempts to compare the learned ontology with a previously 
created reference ontology known as the gold standard.  

Evaluation

Methods

Corpus-based

Corpus-based approaches, also known as data driven approaches, are used to 
evaluate how far an ontology sufficiently covers a given domain. The concept of 
this type of approach is to compare the learned ontology with the content of a 
text corpus that covers significantly a given domain.

One basic approach is to perform an automated term extraction on the corpus and simply count 
the number of concepts that overlap between the ontology and the corpus.

Another approach is to use a vector space representation of the concepts in both the corpus
and the ontology under evaluation in order to measure the fit between them. 

Evaluation

Methods

Task-based

Task-based approaches try to measure how far an ontology helps improving the results of a certain task. 
This type of evaluation considers that a given ontology is intended for a particular task, and is only 
evaluated according to its performance in this task, regardless of all structural characteristics. 



Evaluation

Methods

Criteria based

Criteria-based approaches measures how far an ontology or taxonomy adheres to certain desirable criteria.
One can distinguish between measures related to the structure of an ontology and more sophisticated measures.

Structure - based Complex and Expert based 

Structure-based approaches compute various
structure properties in order to evaluate a given
taxonomy. Such as, OOPS, OntoMetrics

There are a lot of complex ontology evaluation
measures that try to incorporate many aspects of
ontology quality.  Such as, OntoClean

Evaluation

Tools:

OOPS! (OntOlogy Pitfall Scanner!) is  an on-line service intended to help ontology developers, mainly newcomers, 
during the ontology validation activity, who is unfamiliar with description logics and ontology implementation language.

OOPS!

Critical: It is crucial to correct the pitfall. Otherwise, it could affect the ontology consistency, reasoning and
applicability, among others. 

Important: Though not critical for ontology function, it is important to correct this type of pitfall.

Minor:  It does not represent a problem. However, correcting it makes the ontology better organized and user friendly.

The system provides three indicators: critical, important, minor.

Evaluation

Tools:

OntoMetrics is a web-based tool that validates and displays statistics about a given ontology.

OntoMetrics

It was based on the metrics, which include class metrics, schema metrics, base metrics, 
graph metrics, knowledge metrics.  

Evaluation

Metrics:

Knowledge Metrics

Metrics

Schema metrics address the design 
of the ontology. Although we cannot 
Definitely know if the ontology
design correctly models the domain
knowledge, metrics in this category 
indicate the richness, width, depth, 
and inheritance of an ontology 
schema design.



Competency Question-driven Approach

1 For specification: to determine the scope, the granularity, the main 
classes, properties, relations  

2) For Validation: From Competency Questions To Authoring Tests
Using SPARQL, Reasoning with OWL, SWRL

References: 
- Towards Competency Question-Driven 

V. Presutti et al. (Eds.): 
ESWC 2014, LNCS 8465, pp. 752 767, 2014. 
c Springer International Publishing 
Switzerland 2014

Why?

Definition?

Competency Question-driven Approach
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Formulation of CQs

1) Natural Language (informal CQs) 

2) Formal language (formal CQs) translating into SPARQL, DL

- Which mammals eat grass? (in an animal ontology)
- Which process implement an algorithm? (in a software engineering ontology)

- Select  ?m where {?m type Mammal . ?g type Grass . ?m eat ?g}

- Select  ?p where {?p type Process . $X type Algorithm . ?p implements $X}
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CQ feature hierarchy



Example:
------ TAO CI ontology evaluation 

TAO Ci Evaluation & CQs

Domain coverage:

OOPS! supplies three indicators: critical, important, minor . In the case of TAO CI ontology,
OOPS! did not detect any critical and important pitfalls. The Consistency, accuracy, and conciseness
are evaluated. 

Ontology quality: 

The TAO CI ontology was submitted to OntoMetrics tool to evaluate the domain coverage of ontology.
The results are all kinds of metrics, which could evaluate the accuracy, conciseness, clarity etc. 

Metric Value

Attribute richness 0.054054

Inheritance richness 2.560811

Relationship richness 0.303309

Average population 0.810811

Class richness 0.324324

TAO Ci Evaluation & CQs

Competency Questions

Domain Ceramics vessels of Chinese cultural heritage

Date 2020-4-20

Ontology scopes 1. Providing a model for museums to publish open data of Chinese 
ceramic vessels

2. Constructing the knowledge graph of cultural heritage based on 
ISO 704 and ISO 1087.

3. Building a multi-linguistic term e-dictionary of ceramic vessels.
4. Preserving terms of cultural heritage in Chinese ceramic 

vessels.

CQ Competency question

CQ1 What are the types (subclasses) of Vase (class) ?

CQ2 What are the Chinese and English terms of vases?

CQ3 What are the vase images ?

CQ4 Which material is the vessel made of ?

CQ 5 What are the vase X?

------

TAO Ci Evaluation & CQs

SPARQL for CQ:

TAO Ci Evaluation & CQs



PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.org/2002/07/owl#>
PREFIX skos: <http://www.w3.org/2004/02/skos/core#>
PREFIX oct: 
<http://www.dh.ketrc.com/otcontainer/data/OTContainer.owl#>

SELECT ?x ?name
WHERE {?x rdfs:subClassOf oct:Vase.

?x skos:prefLabel ?name.
FILTER (lang(?name)='zh')

}

https://data.bnf.fr/current/sparql.html

CQ1 What are the types (subclasses) of Vase (class) ?

TAO Ci Evaluation & CQs

PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.org/2002/07/owl#>
PREFIX skos: <http://www.w3.org/2004/02/skos/core#>
PREFIX oct: 
<http://www.dh.ketrc.com/otcontainer/data/OTContainer.owl#>

SELECT distinct ?name_en ?name_zh
WHERE { ?x rdfs:subClassOf oct:Vase.

?x skos:prefLabel ?name_en.
?x skos:prefLabel ?name_zh.
FILTER (lang(?name_en)='en')
FILTER (lang(?name_zh)='zh')

CQ2: What are the Chinese and English terms of vases?

TAO Ci Evaluation & CQs

PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.org/2002/07/owl#>
PREFIX skos: <http://www.w3.org/2004/02/skos/core#>
PREFIX oct: <http://www.dh.ketrc.com/otcontainer/data/OTContainer.owl#>

SELECT distinct ?x ?name_eng ?name_zh ?img
WHERE { ?x rdf:type owl:NamedIndividual.

?x skos:prefLabel ?name_eng.
?x skos:prefLabel ?name_zh.
FILTER (lang(?name_eng)='en').
FILTER (lang(?name_zh)='zh').
?x oct:image ?img

}

CQ3: What are the vase images ?

TAO Ci Evaluation & CQs

Completeness, 
Adaptability. 

The OOPS, OntoMetrics
Consistency, accuracy, conciseness, Completeness, Adaptability, and Clarity.

Summary:

TAO Ci Evaluation & CQs
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