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MESOC matrix –
the knowledge organization structure
•Core cross-references 10 cultural domains (EUROSTAT) against 3 pillars of 
the structural model (new European Agenda for Culture)
•cultural domains:
–Heritage, Archives, Libraries, 
–Book and Press, Visual Arts, Performing Arts, 
–Audiovisual and Multimedia, Architecture, Advertising and Art crafts. 

•Three pillars of the structural model: 
•Health and Wellbeing, Urban and Territorial Renovation and Social Cohesion.
•In each of 30 cells of MESOC matrix (at the intersection between rows and columns), we 

analyze possible impacts
•two types of documents: pilot and scientific studies > repository
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MESOC Repository of documents

•Database of scientific and policy documents
• Interface for querrying data by various categories

• by cells of the matrix
• by cultural domain
• by cross-over theme
• by year and cultural domain
• by year and cross-over theme
• filtering by categories: all, scientific document, policy(pilot, gray) literature, undefined

•Database: available on the official project website
•https://www.mesoc-project.eu/resources/online-repository
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MESOC Repository of documents statistics
No. Cultural sector

Health 
and 

Wellbeing

Urban and 
Territorial
Renovation

People's Engagement 
and Participation

GENERA
L

Document
included in two or 

more cells 
TOTAL

1 Heritage 24 20 17 1 92 154
2 Archives 0 0 7 1 26 34
3 Libraries 5 8 12 0 35 60
4 Book and Press 21 0 15 2 44 82
5 Visual Arts 32 8 5 2 99 146
6 Performing Arts 87 3 50 1 94 235
7 Audiovisual and Multimedia 24 6 7 0 66 103

8 Architecture 12 7 24 1 35 79
9 Advertising 8 4 2 0 7 21
10 Art crafts 17 2 4 0 32 55
11.         General cultural dimension: 25 44 25 27 50 171

TOTAL 255 102 168 35 580
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MESOC Repository of documents

Figure 2. List of documents stored in Online Repository of Document
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MESOC Repository of documents

Figure 3. Review of document data
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MESOC Toolkit

• AI & NLP methods implemented in web app

https://www.mesoc-project.eu/resources/toolkit
https://toolkit.mesoc-project.eu/

https://app.mesoc-project.eu/browse

• Georeferenced visualization tool for semantic search of MESOC documents
• Two types of documents in the MESOC repository: pilot (red) and scientific 

(blue) studies.
• Visualisation in MESOC matrix
• In 30 cells of MESOC matrix, we analyze possible impacts.

https://www.mesoc-project.eu/resources/toolkit
https://toolkit.mesoc-project.eu/
https://app.mesoc-project.eu/browse
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Automatic 
georeferencing of 

studies: 
pilot and scientific

and both

MESOC Toolkit – georeferenced documents

Figure 1: Figure presents the document browsing screen as the main entry point 
into georeferenced analysis.
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MESOC Matrix

Figure 4. Classification of all documents from the repository into 
MESOC Matrix in a form of a heatmap.

3 crossover 
themes

10 domains of
arts & culture
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• Analytical tool - enables upload and automatic analysis of user’s documents 
• Visualization in MESOC matrix - heatmap: 
• automatic categorization into 30 cells of matrix: 30 categories of interest  
• automatic derivation of impacts

• Semantic search tool
• Retrieves the top 10 documents similar according to the content of document
• Retrieves the top 10 documents similar according to inferred impacts
· Having the similar impacts as the uploaded document
· Jaccard similarity  used as the similarity measure

MESOC Toolkit II

𝑱"𝑲,𝑲𝒓,𝒄' =
)𝑲 ∩ 𝑲𝒓,𝒄)
)𝑲 ∪ 𝑲𝒓,𝒄)

 K – set of aggregated keywords from all documents (same domain and cultural sector)
Kr,c –set of keywords from document d describing cultural sector r and impact domain c
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Analysis

Figure 10. Figure represents impacts for Archives and renovation column selected 
in the MESOC Matrix.

Derived impacts
for the documents

in the cell
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Retrieved document

Figure 7. When the retrieved similar document is selected it can be accessed in a 
full form captured in the MESOC repository.
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13
Rijeka

All 
documents
for Rijeka

Impacts for 
Social

Cohesion

Documents
with simmilar

impacts
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Documents
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NLP Pipeline

Figure 3. Figure presents the workflow of NLP pipeline implemented into toolkit.

P. K. Bogović, D. Aljević, B. 
Kovačić. S. Martinčić-Ipšić. The 
NLP Powered BI Toolkit: The 
Case of MESOC. IEEE MIPRO 
2022, pp. 1191-1196, 2022. 
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Multi-label Document Classification

•Two Random Forest (RF) classifiers with the output probabilities 
•First RF classifies the document into 3 cultural sectors
•Second RF classifies document into 10 domains
•Final: multiplication of the obtained class probability vectors to the final class 
probabilities. 

•Both RF models are evaluated using 10-fold cross-validation.
•Synthetic Minority Oversampling Technique-SMOTE for unbalanced classes
•The obtained classification probabilities are used for the visualisation
of the heat map in Toolkit 
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The classification results
calculated as macro F1 scores averaged over 10 folds of cross validation
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• Automatic inference of MESOC impacts
• Impacts are not annotated in the repository –unsupervised method proposed
• Reversed annotation is performed automatically - based on semantic similarity of derived 

bigrams and trigrams from collected documents 
•Used projection into the semantic space
• Concept similarity is calculated as cosine similarity of Word2Vec embbedings with a 

threshold exceeding the set value (currently similarity threshold > 0.8 - 0.7 and 0.9
coorection)

• Each impact is expanded with semantic concepts > linked to the original 
documents in the repository

Automatic inference of MESOC impacts



18 14/03/2023 4

Impact inference

Figure 9. Figure overviews the process for semantic expansion of impacts and their 
annotation in three steps: pre-processing, semantic expansion and clustering, which 

we elaborate in the next subsections.

P. K. Bogović; F. Molinari, B. 
Kovačić; S. Martinčić-Ipšić, 
Generation and Semantic 
Expansion of Impacts in Arts 
and Culture. Advances in 
Information and Communication, 
Proc. Future of Information and 
Communication Conference 
(FICC22), Springer, LNNS, Vol 
438, 76-94, 2022.
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Keywords for detected
impact

Figure 11. Figure lists keywords 
that are associated to the selected 

impact of New Cultural 
Amenities.
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2 scenarios: Browse & Analyze

selection of browsing or uploading documents /analyze user content Toolkit 
use
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Uploading documents

Figure 13. In uploading mode of usage the document upload screen is presented after the 
user is registered with e-mail.

TITLE

SCIENTIFIC
PILOT study /Grey Literature

Language / faster SMT  Google API

Short description for import into repository

Location-
for georeferencing on the map
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List of uploaded documents

Figure 14. Figure presents the screen for analysis of user content - uploaded 
documents.

Open for 
analysis / 

main toolkit
screen
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Filtering uploaded
documents

Correction of automatic
classsification
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User feedback – e-mail  

Figure 15. Figure presents screen where user can send feedback or report problems with Toolkit.
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SEO:  https://toolkit.mesoc-project.eu/

APP: https://app.mesoc-project.eu/browse

MESOC Toolkit
https://www.mesoc-project.eu/resources/toolkit

Figure 2. Figure shows the possibilities for the selection of 
browsing or uploading modes of Toolkit use.

https://toolkit.mesoc-project.eu/
https://app.mesoc-project.eu/browse
https://www.mesoc-project.eu/resources/toolkit
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