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Abstract

Introduction. This paper discusses the use of digital information for content
creation, reviews different techniques of Al that are used to create digital
information, and presents examples of algorithms that are used to create digital
content. Further, the paper discusses how information created by Al is becoming
essential in developing the emerging digital society.

Method- This paper is focused on concepts relating to the use of Al to create digital
content and digital information. The method used is a review of current Al
techniques used to create digital content including algorithms and other techniques
of Al

Analysis. As a concept paper, the focus is to provide a critical discussion of Al and
algorithms with the goal to create digital information and content. The basics of
creating digital information are presented as is a brief review of current machine
learning algorithms.

Results- The discussion presented in the paper highlights the increasing use of
algorithms in society and that issues associated with information science and ethics
are impacted by the use of Al

Conclusions- The paper concludes with a discussion of future directions in the use
of Al-generated information for smarter and more agentic computing systems.
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Introduction

This paper discusses how information and digital content are created using algorithms and other
techniques of artificial intelligence (Al) and how information created by Al is becoming essential in
developing the emerging digital society. Considering techniques used by Al, the concept of Al
information has two primary meanings. The first refers to the information contained in the
datasets used to train Al systems allowing Al to learn, reason, and perform tasks such as identifying
patterns and making predictions (Rather et al. 2024). Information from datasets is also essential for
Al to function and to understand human language, recognise objects, and automate complex
processes. The second meaning associated with Al information refers to the actual use of Al-
generated information which, among others, is helping to create the emerging digital society and
in influencing developments in education, healthcare, and commerce (Popkova and Gulzat, 2020).
This paper first reviews how Al creates information, then discusses different types of Al techniques
including algorithms which are used to create digital content, and concludes with a discussion of
future directions in the use of Al towards the creation of a digital society.

As a broad overview of Al, three types of Al are often discussed. First, weak (or narrow) Al, which
is the current form of Al, is designed to perform specific tasks by operating with human-like
abilities (Bory, Natale, and Katzenbach, 2025). For example, with weak Al, a program may be
designed to play chess by applying algorithms which direct the movement of chess pieces during
a game. However, in terms of the tasks it can perform, weak Al cannot perform beyond its
programmed abilities. Secondly, there is an ongoing effort to create strong (or general) Al which is
a more general form of Al which theoretically will be able to operate with human-like intelligence,
understanding, and reasoning abilities (Butz, 2021). While strong Al is not currently available,
applications that are discussed include completely autonomous vehicles that would be capable of
handling complex and unpredictable highway scenarios, and highly personalised Al-driven tutors
(Baillifard, Gabella, and Lavenex, (2025). Thirdly, while admittedly an even more future-oriented
possibility, superintelligent Al may eventually be created and if so, will represent an advanced form
of Al that surpasses human intelligence in all aspects (Bostrom, 1998). This type of Al could
potentially outperform humans in every field, from scientific research to social skills. Considering
the human understanding of Al's problem-solving abilities, strong Al and superintelligence raises
the ‘block-box issue’ (Figure 1) (Hassija et al. 2024). That is, an Al system whose internal workings
are beyond an individual’'s ability to understand the functioning of the Al system, thus raising
numerous societal issues such as determining liability should the Al system harm individuals and
ethical issues based on the Al's problem-solving abilities. Essentially, with strong Al users could
see the system’s inputs and experience the Al systems outputs, but not understand what happens
within the Al system that produces those outputs.

"Black Box"

Al

Userinput MEP> |  Techniques | N> AlOutput

Figure 1. Al techniques, if not understood, are thought to create a ‘black-box’ which can be viewed in terms
of its inputs and outputs (or transfer characteristics), without an understanding of its internal workings.

Considering more specifically the concept of digital information, information that is created by Al
techniques represent data that has been processed, organised, and structured to have meaning
and context thus making it useful for humans and systems (Agerfalk, 2020). With Al-based systems,
digital information is expressed as bits and bytes through a process called binary encoding, where
the data, whether it's text, images, or sounds, is converted into sequences of the binary digits 0
and 1 (Kaliappan et al. 2023). A bit of course is the smallest unit of digital information whereas a
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byte consists of a group of eight bits and is a standard unit for data storage which allows for the
representation of characters and more complex data. For example, a byte, consisting of 8 bits,
could be represented by 10001011. Since each bit could be either O or 1, with 8 bits in a byte, there
are 28 or 256 different values a byte could have. From this binary coding technique, to create
information a byte, for example, could store a pixel with one out of 256 different colours or display
a character from the ASCII table.

As an example of the use of Al leading to a digital society, within library science Jaillant and Caputo
(2022) discussed the challenges faced by cultural heritage institutions. They commented that if Al
was provided with enough sample data from which to learn and train their models, Al and more
specifically machine learning algorithms, would offer the opportunity for Al to improve, and ease
the access to digital archives. Additionally, as another example of Al leading to a digital society, in
the medical domain Syed et al. (2023) discussed the use of Al to provide digital information that
could be used to aid clinical decision-making by interpreting large datasets quickly. Each of these
examples show the integration of digital information in society.

From the above brief discussion, as we approach an increasingly Al-integrated world, examining
the implications of the design and use of digital information produced by Al systems will become
crucial. Therefore, this paper explores the current and future direction of Al-generated
information, discusses the evolving production of digital content, and discusses the potential
transformations brought about by Al systems to society. By examining these aspects of Al, we can
gain valuable insights into the challenges and opportunities that lie ahead in the realm of content
creation and digital information consumption with the goal to manage them more successfully
(Floridi, 2024). The research objective guiding this paper is to identity gaps in the literature on the
use of Al to create a digital society.

Digital content

Discussing content produced by Al, the production of digital content should consist of well-
formed and meaningful data (Landgrebe and Smith, 2021). And considering that creating digital
information is dependent on data, the structure of digital data—their syntax—determines their
‘well-formedness’ while their meaning constitutes their semantics (Floridi, 2024). For structured
data, digital content examples include blogs, news, social media posts, pictures, podcasts, video
clips, or interactive computer games. Further, to produce content, Al often uses machine learning
algorithms trained on large datasets to produce audio, textual, video, and visual content and done
with quality, speed, and scale in ways that are becoming increasingly available ‘(involving more
potential producers), accessible (lower skills required), affordable (less expensive or capital-intensive),
and potentially interactive’ (Florida, 2024, pg.112).

As Al technology continues to advance, the creation of digital information will challenge our
traditional understanding of content and, among others, open up new possibilities for the creation
and consumption of digital information (Wang et al. 2023). However, from the use of digital
information there are risks to an evolving digital society. For example, Al produced content raises
crucial and challenging questions about the authenticity, attribution, reliability, accountability,
responsibility, and transparency of digital information. Thus, as information becomes more
integrated into society, distinguishing between human and Al-produced content will become
increasingly difficult, raising trade-offs that will require new ethical frameworks as well as new
policies and strategies (Elkhatat, et al. 2023). As a summary of the discussion to this point, Figure 2
shows three major techniques of Al used to generate digital information and with implications for
the evolving digital society.
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Figure 2. Al techniques used to create digital content and influence information usage.

In a discussion of digital content created by Al techniques traditional communication and
information models have been successfully used in guiding our understanding of the evolving
digital information infrastructure (Levin and Mamlok, 2021). There are several techniques used by
Al techniques to create digital content. For example, data is necessary to produce content when
Al models are trained on large datasets which contain text, images, and code. In addition, through
deep learning techniques Al is able to learn the underlying patterns, structures, and relationships
within data (LeCun, Bengio, and Hinton, 2015). With deep learning, if the goal is content generation,
then when given a user prompt, machine learning algorithms use learned patterns to generate new
content that mimics the style and characteristics of its training data (Liu et al. 2021). With
prompting, the quality of the output (that is, information created) is highly dependent on the
quality of the input prompt, which is the instruction or question provided by the user (Ronanki et
al, 2024). For example, GenAl is a type of Al that can create new and original content, such as text,
images, or music, by learning from vast amounts of existing data. Among others, GenAl is
challenging our understanding of content and traditional notions of authorship and transforming
the relationship between content producers and consumers (Felix, 2025). Effective use of machine
learning requires a critical evaluation of the Al's output for accuracy, originality, and potential
biases (Lebovitz et al. 2021).

Considering GenAl as part of an information system whose purpose is to create content, from the
perspective of machine learning, as noted above, the input to the Al system is the user's prompt,
and the output is the model's response - the generated content. Given Al's sophistication and how
it functions, machine learning techniques used to produce content can be understood as a
transmission channel operating in a computable manner (Stranak, 2025). The transmission
channel, starting from the user’s input, to the Al's output, is represented by information from
training data encoded in the model's machine learning weights that is, in the transformer
technology or neural net architecture used in the machine learning model. Given the input-output
nature of producing digital content with AI, Shannon's information model applies to the
functioning of the machine learning model which among other discusses the concept of data
compression in an information channel. Machine learning and data compression are closely related
fields with the core idea linking them the ability of a system to model and predict data, which is
fundamental to the development of a digital society (Larrakoetxea et al. 2023).
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Considering Shannon’s (1998) information model, it has a number of implications for machine
learning models that are used to create digital content. Shannon’s information processing model
states that no data processing can increase the amount of information that data carries about the
original source (Lombardi, Holilk, and Vanni, 2016). Data processing can only preserve information
(in the ideal case of lossless encoding) or reduce it (in the case of lossy processing or in the
presence of noise) (Jain et al. 2018). Note that lossless encoding is a data compression method
where information is reduced by identifying and eliminating statistical redundancy, allowing for
the perfect reconstruction of the original data after decompression (Reagan et al. 2018). In addition,
the quantisation of weights and activations in a neural network is a form of lossy processing (Chen
et al. 2024). For example, quantising weights from 32-bit to 8-bit reduces the precision of
representation, leading to approximation and thus a loss of detail in the data. In lossy data
compression, the reconstruction signal need not be identical to the source signal, but should
satisfy a certain fidelity constraint (Chen et al. 2024).

Types of Al and algorithms used to create information

There are different ways to categorise techniques of Al which relates to their ability to create
digital information and digital content. For example, an introduced above, an important Al
technique, machine learning, enables systems to learn and improve from experience without being
explicitly programmed by users (El Naga and Murphy, 2015). Machine learning relies on algorithms
and statistical models to create information and to analyse and draw inferences from data. A key
type of machine learning model is supervised learning which involves training a model based on
labelled data, where the desired output is known (El Mrabet et al. 2021). Examples of supervised
learning techniques which can be used to create digital content include linear regression,
classification algorithms, and support vector machines (a technique which separates datapoints
into different classes) (Suthaharan, 2016). Essentially supervised learning algorithms learn from
labelled data, meaning the input data is paired with the correct output. The goal of the algorithm
is to learn a mapping function from input to output so that the algorithm can predict the output
for new, unseen inputs (Baldi et al. 2000). In addition, supervised learning is used in image
recognition, fraud detection, and for other applications supporting the emerging digital society. In
contrast, unsupervised learning involves training a model on unlabelled data, where the output is
not predefined by a user and algorithmic techniques include clustering and association (Dike et al.
2018; James et al. 2023). Additionally, deep learning creates digital information using different types
of algorithms and uses artificial neural networks with many layers (deep networks) (Schmidhuber,
2015). Examples of algorithms for deep learning include clustering algorithms such as K-means
clustering, and hierarchical clustering, which are used to group similar data points together
(Shrestha, 2019).

Another type of Al algorithm used to create digital information is reinforcement learning which
involves an Al agent learning to make decisions to maximise a reward signal (Arulkumaran et al.
2017). The agent learns through trial and error, taking actions and receives feedback in the form of
rewards or penalties. Examples of algorithms in this area include Q-learning, the state-action-
reward-state-action algorithm, and deep Q-networks which are used in applications such as
gaming and the development of autonomous systems (Qiang and Zhongli, 2011). Beyond the above
algorithm categories, semi-supervised learning is another type of algorithmic approach that
combines elements of both supervised and unsupervised learning, utilising a small amount of
labelled data alongside a larger amount of unlabelled data for model training (van Englen and Hoos,
2020).

Next, I provide a discussion of different features of algorithms that are used to create digital
information. To begin, the sorting of information is often a major aspect of a task when creating
digital content (Beus, 1970). Sorting is the process of arranging elements in a data structure such
as an array, into a specific order (e.g., ascending or descending) (Yu and Xiao, 2022). Algorithms

Information Research, Vol. 31 No. iConf (2026)

645



that perform this task are categorised mainly as comparison-based (e.g., bubble sort, quick sort,
and merge sort) and non-comparison-based (e.g., counting sort, radix sort, and bucket sort)
algorithms (Hammad, 2015). Further, comparison-based sorting algorithms are used to determine
the order of elements by comparing them to one another. An example includes a bubble sort which
compares adjacent elements and swaps them if they are in the wrong order (Min, 2010). Further, a
selection sort is an algorithm that repeatedly finds the minimum element from the unsorted part
and places it at the beginning (Edjlal et al. 2011). In addition, a merge sort is a divide-and-
conquer algorithm that divides a list of items, sorts the sub-lists, and then merges them (Lobo and
Kuwelkar, 2020; Ala’Anzy et al. 2024; de Gouw et al. 2016). While the above is a brief summary it
highlights some of the techniques used to produce digital information and content.

Conclusions and future directions

The emergence of increasingly powerful and sophisticated Al techniques producing digital
information represents an emerging direction in content production, dissemination, and
consumption of digital information (Cao et al. 2023). As society confronts these new scenarios, it
is crucial to consider both the opportunities and challenges presented by Al created content. For
example, Al generated content may give rise to new forms of cultural exchange within the digital
society. Beyond current forms of generative Al agentic Al will consist of multiple specialised Al
agents that work together to accomplish complex multi-step workflows with greater autonomy
(Acharya, Kuppan, and Divya, 2025. It is also expected that future Al will be able to process and
integrate information from multiple sources simultaneously, including text, voice, visuals, and even
facial expressions. Further, innovations like neuromorphic computing which mimics the human
brain, and optical computing, which uses light instead of electricity, will likely boost processing
efficiency (Apostolos, 2022; Rietsche et al. 2022). In this area, another trend is that with human-
generated data potentially running out, Al is shifting towards synthetic data, or artificial datasets
that mimic real-world patterns. Finally, as a key driver for future Al development, research is
focused on moving models beyond basic pattern recognition toward advanced reasoning,
decision-making, and problem-solving. Even further in the future, self-aware Al may be developed
which would be a form of Al with consciousness.
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