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“Big Data” + Digitalization 



Data, Information, Knowledge



Outline

● Data
○ Missing value imputation in Food Composition Databases

● Information
○ Extracting food information from scientific literature

● Knowledge
○ Food, Chemical, Disease Knowledge Graph Construction

○ Food authenticity

○ Covid-19 mortality rate prediction



Data



Missing value imputation in FCDB

● Classical approach 
○ Mean or median value of the values of the given nutrient in 

the same food from several other FCDBs

● Imputation of a single  missing nutrient value
○ MIGHT - discover from which countries we can borrow 

using statistical analyses

○ Data mining methods

● Imputation of multiple missing nutrients 
values

○ More realistic scenario - denoising autoencoders



Missing value imputation
Might results Autoencoders  results

Distribution of absolute error of: MIGHTv1 average, regular 
average, MIGHTv1 median and regular median calculated 
for the Potassium (K) content in foods from the food group 
“Fruits”.

Error for 10 iterations (20% missingness)



Information



Extracting food information from scientific literature

Named-Entity Recognition (NER)

Excessive  salt  intake has been associated with a higher incidence of   heart disease.

Named-Entity Linking (NEL)

Excessive  salt  [00002 (FOODB)] intake has been associated with a higher incidence of   heart 

disease [0001 (UMLS)].
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FoodViz Tool
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Knowledge



Food, Chemical, Disease Knowledge Graph



Food, Chemical, Disease Knowledge Graph



Food, Chemical, Disease Knowledge Graph



Food authenticity 

● Based on isotope composition predict the fruit 

type

● Do we need to use all analyzed experimental 

sample?

○ Select representative subsample and provide 

robust results

● Black-box AI models?

● Explainable results -> Providing trust to users



COVID-19 mortality rate

● Predict covid-19 mortality rate on a country level based on the dietary 
habits, the most common comorbidities, and the socio-economic 
factors of the country
○ Food consumption - FAO
○ The most common comorbidities - WHO
○ Socio-economic factors 

■ Longitude
■ Latitude 
■ Average temperature per season
■ GDP 
■ …

Trajanoska, M., Trajanov, R., & Eftimov, T. (2022). Dietary, 
comorbidity, and geo-economic data fusion for explainable 
COVID-19 mortality prediction. Expert Systems with Applications, 
209, 118377.



COVID-19 mortality rate



COVID-19 mortality rate



COVID-19 mortality rate



COVID-19 mortality rate Slovenia
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