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smart visualisation, analysis. In this study, we evaluated the importance of some ICT indicators. To ensure the use of

the mentioned intelligent visualisation, we present some examples from our institute's
questionnaire on ICT use in agriculture. We found the smart visualisation usable and the
idea of smart dashboards seems to be usable in practice.

1. Introduction

The development of information and communication technologies (ICT), the growth of database
systems and digitalization are a hot topics nowadays. It is a great challenge to store, process, and
interpret this data (Hermann et al., 2016). Digitalization is not only an ICT development but is also
used in many business processes and has an impact on the organization (Horvath & Szabo, 2019).
Most published articles deal with digitization only from a technological perspective (Dworschak &
Zasier, 2014; Hermann et al., 2016) or from a theoretical perspective (Fettig et al., 2018; Dalenogare et
al., 2018). The impact of digitalization is perhaps strongest in the engineering and electronics
industries (Demeter et al., 2020; Nagy, 2018; Horvath and Szabo, 2019; Gauger et al., 2017).
Digitization in agriculture, especially in the manufacturing and food industries, is frequently addressed
in various studies.

In this paper, ICT is taken as a possible management support tool, and we are looking for the
answer to what factors and drivers are important in agriculture. The following issues could be
examined here:

e what are the main ideas about the visualisation,

e what about the self-ICT skill score (1-5 grade) of the specific sector,

e what about such visualisations like decomposition trees, treemaps and native (English)

language based Q&A.

1.1. The methods of the research

Our institute at the University of Debrecen created a questionnaire to survey the ICT usage
characteristics of companies operating in the agricultural food supply chain. The data from our survey
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analysed in this paper were collected in the first quarter of 2022. The respondents were Hungarian
companies operating in sectors related to agriculture (producers) and food industry (processors). The
questionnaire was structured and the responses were collected by a market research company that
contacted the heads or a member of the management of the companies. The sample was selected by
stratified random sampling based on statistics from the Hungarian Central Statistical Office (HCSO).
Based on the previous research activity of our institute (Fuezesi et al., 2016, Botos et al., 2020), we
selected the fruit, vegetable, dairy and meat sectors. A total of 200 questionnaires were recruited for
this study. In this article, we focus on showing an alternative visualisation for ICT analysis. To
achieve our goal, we selected the food and vegetable sector.

1.2. Data Validation, Storytelling and visualisation
Data quality in the ETL process

The idea of the ETL (Extract Transform Load) process is well-known (Vassiliadis et al, 2002). The
accuracy and relevance of data analysis rely on the ability to bring high data quality using the ETL
process. The ETL process is complex and time-consuming, but important and unavoidable (Souibqui
etal., 2019).

Data Validation

In the validation process, we refer to good-quality data characteristics (Gualo et al., 2021) to assess
the quality of the dataset we use. Using characteristic several steps of data validation are performed.
The most important steps are the following:

Data Accuracy: In assessing the accuracy of data and initial data exploration was conducted.

Data Completeness: In assessing the data completeness we conducted data sorting to search for
missing data.

Data Consistency: To assess the data consistency, data matching and cleaning were conducted
using. Only after the data validation process can we start the discussion of the story of our data.

Data storytelling

Most researchers and scholars did not agree on the definition of data storytelling is, many scholars
have centered on how the use of visual charts and narratives can support communication and insights
(Knaflic, 2015, Lee et al., 2015,). Jeffrey Heer used the terms narrative and visualisation to refer to
Data storytelling with a chain of events coupled with visual charts. (Heer et al., 2010).

Data Visualisation Techniques

Various techniques and methods have been used to present insights using data visualisation from
standard to more sophisticated and complex techniques that deal with complex data sets (Heer et al.,
2010). Simple visualisation techniques include but are not limited to charts, tables, graphs, maps,
infographics, and dashboards.

Situating diagrams in graphic communication

A major problem with visual methods in the natural and social sciences is the different terminology
used to describe diagrams (Umoquit et al., 2013). Table 1 summarizes the differences and similarities
between three categories of graphic communication used as qualitative data collection methods:
Charts, Tables, and Lists. Although there may be overlap between the categories, they are discussed as
distinct and mutually exclusive categories (Umoquit et al., 2013).

1.3. Machine Learning and Business Intelligence

Data-driven research has been energized by the growth of Big Data analytics and developments in
machine learning. Therefore, the machine learning method is one of the possible approaches for
creating a Big Data decision support tool. Tsolaki et. al (2022) grouped data mining and machine
learning methods by application area.
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Table 1. Differences in diagrams and tables and lists (adapted from Umoquit, 2013)

Diagrams Tables and lists
Purpose Ability to simplify complex ideas Highly structured ideas and variables
Abstraction Some level of abstraction Concrete
More direct in terms of representation; Most direct in terms of representation
structure inherent where pre-agreed
Structure (internal) notation is used
May use pre-set or agreed conventions or Uses pre-set or agreed conventions or
Notation notations notations
Spatial arrangements of signs usually carry | Spatial arrangements of signs carry
Spatial Meaning meaning meaning
Verbal/visual spectrum | Composite of both visual and verbal Verbal signs dominate over visual

Al visualisation is one of the distinctive features of Power BIl. Key-influencer visualisation,
decomposition tree, and anomaly detection are the three different types of Al visualisation in Power
BI. In this research, we will use decomposition trees (Ehrenmueller, 2020, Patriarca et al., 2022).

Implementing machine learning techniques often requires a thorough understanding of mathematics
and computer science; however, due to the high level of expertise required, ML is difficult to use. A
self-service framework ML can therefore be used by analysts with less technical knowledge (Patriarca
et al., 2022). Numerous research papers have addressed the self-service deployment of machine
learning for business intelligence using Microsoft Power Bl (Patriarca et al., 2022; Aspin, 2021,
2022).

Decomposition Tree Visual: Self-Service Decision Tree

The concept of decision tree is used by decomposition tree visualisation to represent data along
multiple dimensions. In the visualisation, the data is summarised in a graph that also allows the user to
dive into the data dimensions in any order. (Friedman, 2001).

The decomposition tree in Power Bl allows the user to visualise data across multiple dimensions. It
automatically aggregates the data and allows the user to drill down into the dimensions in any order. In
addition, it is a visualisation with artificial intelligence, so the user can prompt it to find the next
dimension and break it down according to the user's criteria. Thank you to this tool, it is possible to
perform root cause analysis and ad hoc investigations. (Hart, 2020)

The gradient boosting algorithm uses statistical regression and classification as primary methods
for predictive data mining. The idea behind the gradient boosting procedure is to train a system using a
mathematical model to maximize a differentiable loss function from a set of random "inputs" and
"outputs" (Friedman, 2001). The procedure automatically aggregates data and allows drilling down
into selected dimensions in any order. It is an artificial intelligence (Al) visualisation, which makes it a
valuable tool for ad hoc investigations. There is an "Al Splits" or "AutoAl" to figure out where to look
next in the data (Aspin, 2021).

2. The application of smart visualisation

The first decomposition tree (Figure 1) is about paying for services. The analysis value is the
average of the company’s ICT skill value (1-5). This value is from the company’s IT relevant persons'
opinion. They explain by values were the following: Communication, Applying IT experts, Data
storage and Marketing. The responders were from the fruit and vegetable sectors as we previously
mentioned. We used the so-called auto-Al function (automatic Artificial Intelligence) when we select
always the high value (in this case the ,,yes answer” related way). Except for the communication
service all the high value were 5.00, surprisingly the communication was lower 4.61. It seems the
companies prefer not to pay for the communication services, or the free services are good enough.
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Communication Applying IT expert Datastorage Logistics Marketing

Yes Yes Yes Yes

]
Yes Yes Yes Yes
- e 5.00 5.00 5.00 5.00
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s 461 [ =
Average of ICT skill ... No
456 [ 418

Figure 1. Decomposition tree of Average ICT skill in the aspect of pay for services, own source

Figure 2 is about the different aspects of Average ICT skill (service use). The analysis value is the
average of the company’s ICT skill value (1-5). This value is from the company’s IT relevant persons'
opinion. The Explain were the following Production control, Accounting system, Online Datastore,
Communication, Marketing application, Resource management, and Logistic application. The
responders were from the fruit and vegetable sectors as we previously mentioned. We used also the so-
called auto-Al function when we select always the high value. The results are the same values, except
for the production control.

() Production control ) Accounting System (7 Online Datastore @ Communication @ Logistics @ Marketing

Yes yes Yes Yes Yes

Average of ICT skill ...
456

yes Yes Yes Yes Yes
4.00 4.00 4.00 4.00 4.00

Figure 2. Decomposition tree of Average ICT skill in the aspect of service use, own source

Figure 3 is an example to use a treemap visualisation. Each level of the hierarchy is represented by
a coloured rectangle (branch) containing smaller rectangles (leaves). Power Bl bases the size of the
space inside each rectangle on the measured value. The rectangles are arranged in size from top left
(largest) to bottom right (smallest). In this case, we see the whole database. The sector’s colour codes
and the size of the rectangles make easily understand the relative size of the answers.

COUNT OF ICT SKILL OF COMPANY (1-5)  BY SECTOR AND REGION

Northern Hungary

Figure 3. The treemap of the ICT skill in the aspect of sector and region, own source
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The Q&A visual gives the user to ask questions about the recent data using the natural (English)
language. While we type our questions, the application uses the autocomplete features. The Q&A
underlines the word where there is no direct match. In Figure 4 we can see the results for the ,,average
ICT skill by regions barchart” written question. The order of visualisation is in descending.

{3 average ICT skill of company (1-5) by regions barcha 30

Region

Average of ICT skill of company (1-5)

Figure 4. Q&A function example “average ICT skill by regions barchart”, Own source

Conclusion

This paper is related to our study analysing the readiness of companies in the food sector for
appropriate use of ICT. In the analysis process we have had experience with the Power Bl Desktop.
There is a group of visual types that are not text-based, charts or maps. Many business intelligence
tools have such functionality, and Power Bl is no exception. What makes Power Bl special is its high
use of Al-based visualisations such as the so-called decomposition tree and Q&A. We believe that
providing advanced information services to food consumers would be a benefit to businesses,
including SMEs. Our proposal is aimed primarily at SMEs, as ICT adoption is critical for them. ICT
solutions are widely used for various business activities, and companies can gain a competitive
advantage by applying them.
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