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Abstract

Industries undergo a transformation thanks to artificial intelligence, which makes machines capable of
activities that previously required human intelligence. This interdisciplinary field of computer science
models human thought processes, impacting sectors from autonomous vehicles to creative Al tools.
Integrating Al into business operations transforms decision-making and enhances corporate
performance. Al-driven methodologies analyze vast datasets to provide valuable insights and facilitate
decisions beyond human capability. Predictive modeling anticipates consumer behavior, market trends,
and operational challenges, empowering businesses to adapt proactively. Real-time data processing
enhances decision-making speed, while Al-driven optimizations streamline processes, reduce waste,
and boost overall operational efficiency. This paper examines how Al drives strategic decision-making
and enhances business performance across industries.
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INTRODUCTION

The goal of artificial intelligence (Al) is to give computers cognitive capacities like those of humans
so they can be useful aides in daily life. Al can automate multiple operations simultaneously, tackle
complex problems, and analyze vast amounts of data swiftly and accurately [1]. These capabilities not
only save time and effort but also bridge operational gaps that humans might overlook.

In today's technological landscape, Al enhances user experiences across various platforms. For
instance, autonomous driving features in cars, recommendation engines on internet platforms, and Al
assistants on smartphones are all manifestations of Al improving daily interactions. Moreover, Al
contributes significantly to public safety through advancements in healthcare research, climate
initiatives, fraud detection, and robotics for hazardous environments.

Organizations leverage Al tools such as machine learning, predictive analytics, and data mining to
uncover patterns, trends, and correlations within data. These insights reveal new opportunities and
potential risks, guiding strategic decision-making. In optimizing company performance, Al aids in

resource allocation, supply chain management, and

N inventory  optimization. Modern algorithms
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ARTIFICIAL INTELLIGENCE

Big Data, sophisticated algorithms, increased processing power and storage, and other factors have
contributed to the rise in popularity of Al today [2]. Consequently, artificial intelligence (Al)
technologies are increasingly integrated into digital systems and are greatly impacting human decision-
making. As a result, there is a growing need for information systems researchers to study and
comprehend how artificial intelligence (Al) affects decision-making, as well as to develop the theory
and enable successful applications of Al in the real world [3].

Types of Artificial Intelligence

Artificial intelligence is categorized into four primary levels: reactive machines, which respond to
stimuli but lack memory and learning capabilities; limited memory Al, capable of learning from past
data to make decisions and predictions; theory of mind Al, a theoretical concept envisioning machines
that understand human emotions and intentions to predict behavior; and self-aware Al, a hypothetical
state where machines possess consciousness and self-awareness akin to humans. Reactive machines
perform specific tasks based on immediate inputs, while limited memory Al enhances decision-making
through historical data. Theory of mind Al remains a conceptual goal for understanding human-like
cognition, and self-aware Al, though theoretical, represents the ultimate aspiration of Al development,
aiming to imbue machines with consciousness and self-perception.

Benefits of Al

Al helps with a lot of things, like decreasing human error, automating monotonous jobs, and solving
complex problems. Automating Repetitive jobs: Al can be used to automate repetitive jobs, including
factory operations and customer service interactions. People may now concentrate on other important
things. Resolving Complicated Issues: Due to Al's massive parallel processing capacity, it can swiftly
identify trends and resolve intricate issues that could be too challenging for people to handle, such as
forecasting financial prospects or maximizing energy-related solutions. Improving Customer
Experience: Al may be used to personalize user interfaces, implement chatbots and automated self-
service systems, and increase client retention for organizations. Advancing Medicine and Healthcare:
Al accelerates medical diagnosis, medication research, and the use of medical robots in hospitals and
care facilities. Reducing Human Error: Al is useful in detecting errors or abnormalities in vast amounts
of digital data, hence lowering human error and guaranteeing correctness.

Artificial Intelligence — Applications

Al systems today find widespread application across various domains. Speech recognition utilizes
Natural Language Processing (NLP) to convert spoken human speech into text, enhancing interfaces on
mobile devices through voice search capabilities. In customer service, online virtual agents are
increasingly replacing human representatives, providing personalized advice and cross-selling products
across websites and social media platforms, revolutionizing customer engagement. Additionally,
computer vision systems enable the extraction of meaningful information from digital images and
videos, expanding capabilities in fields such as surveillance, healthcare diagnostics, and autonomous
vehicles. These applications highlight Al's transformative impact on enhancing efficiency, user
experience, and decision-making across industries.

Convolutional neural networks are the brains of computer vision, which finds uses in social media
photo tagging, radiological imaging in healthcare, and autonomous vehicles in the automotive sector.
Recommendation engines - make use of historical data on consumer behavior to identify patterns that
may be leveraged to create more successful cross-selling tactics. This is used by online retailers to
suggest suitable add-ons to consumers as they are checking out. Automated stock trading: To optimize
stock portfolios, Al-driven high frequency trading platforms execute hundreds or even millions of trades
daily without requiring human intervention.

© STM Journals 2024. All Rights Reserved 26



Journal of Electronic Design Technology
Volume 15, Issue 2
ISSN: 2229-6980 (Online), ISSN: 2321-4228 (Print)

ARTIFICIAL INTELLIGENCE — MAIN AREAS
Al encompasses several different subfields [4]. Even though it is difficult to reduce them to just seven
major topics, we have picked some of the most well-known Al study fields.

Machine Learning

Computers utilize machine learning (ML) algorithms to "learn” how to become more better at a task
without necessarily having to be programmed for it. Statistical techniques are used to train these
algorithms. It uses historical data as input to forecast new output values. Two learning approaches are
used in machine learning: supervised learning, which determines the expected output given an input
using labeled data sets, and unsupervised learning, which determines the expected outputs using
unlabeled data sets.

Deep Learning

A neural network architecture with biological inspiration is used in deep learning. The data is
processed through several hidden layers in neural networks, which enable the machine to earn deeply.
The following Figure 1 shows the relationship between Al, machine learning, deep learning along with
the aid of data science.

Robotics

Robotics combines Al with mechanical engineering and design to create a link between the digital
and physical worlds. Robots can perceive their surroundings, processing data, and acting on judgments
made by artificial intelligence.

Expert Systems

Expert systems provide suggestions and decision support based on rules or heuristics and a
knowledge base, simulating human skill in a particular field using artificial intelligence. Applications
for these systems have been found in several fields, including law, finance and medicine.

Natural Language Processing
The study of machine language is known as natural language processing (NLP). Machines can now
comprehend, interpret, and produce meaningful and practical textual or spoken content.

Computer Vision

To mimic human perception, interpretation, and comprehension of visual input is the aim of computer
vision. A relevant information can be extracted by computer vision algorithms through the processing
and analysis of images or videos.

Artificial
Intelligence

Machine
Learning

Data
Science

Deep
Learning

Figure 1. Relationship between Al, Machine learning and Deep learning.
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Al Ethics and Safety
The significance of safety and ethical considerations is growing with time. This field focuses on
ethical and societal ramifications of developing and using Al.

DECISION MAKING USING Al

There has been a lot of interest in examining the role [5] of Al in recent years, i.e. automation or
augmentation. Some Al researchers contend that rather than automating tasks, Al should be used to
support human judgment [6-7] and that Al systems should be created with the goal of enhancing rather
than displacing human inputs. Al is becoming significantly more powerful in major organizations. Al
is revolutionizing business and businesses are implementing Al-enabled solutions at a rapid rate. The
latest generation of Al systems has significantly decreased the cost of making predictions and enhanced
an organization's capacity to use data [8]. The use of Al in strategic decision-making is becoming an
area of focus [9-10] in military strategy. This is significant because, at its core, marketing is a
competitive activity that involves outperforming a rival and in certain sectors of the economy,
navigating a complicated web of alliances in which allies may collaborate with rivals and share
resourcesDavenport [11] divides applications of Al systems into three groups: Cognitive Process
Automation: Robotic process automation is used to automate back office financial and administrative
tasks. Cognitive Insights - these are the result of applying statistically based machine learning
algorithms to identify patterns in data and understand their significance. Cognitive Engagement -is the
use of machine learning, intelligent agents, and chatbots with natural language processing to engage
customers and/or employees.

Synergy of Al and Big Data

One may argue that big data has enabled Al's current rise, and cognitive computing wouldn't be
complete without utilizing big data analytics' advantages [12]. Data from social media and other sources
not previously used for analysis have been introduced in the Big Data age.

[13]. However, because human analysis of big data can take a very long time, Al approaches are used
to help make sense of big data through cognitive computing. This is how massive data becomes
meaningful with Al. However, there are numerous applications for big data, Al being only one.
Consequently, there is still a great need to investigate and comprehend the relationship between Al and
big data. To determine the distinct benefits of combining these technologies and comprehend how Al
might be further enhanced by the growing availability of Big Data with its volume, diversity, and
velocity, more research is required.

To reduce data redundancy and increase operational efficiency, companies in the IT industry are
encouraged to optimize worldwide interconnection and data sharing. Because businesses find it difficult
to properly explain their IT strategies up front in response to environmental dynamism [14]. Al is
capable of three things, according to Nishant et al. [15]: data analysis and learning; human cognition;
and emotions and reasoning. This study uses machine learning, which is Al's initial competency. There
are several uses for artificial intelligence as a decision assistance tool. In the service-oriented
manufacturing industry, Cao, Jiang, and Wang [16] proposed a customer demand forecast strategy for
customer satisfaction. Structural equation modeling, or SEM, was used in their study to examine the
customer satisfaction index and related variables. A support vector technique was then used in a case
study to forecast client demand.

Using a hybrid SEM-ANN approach, Leong et al. [17] examined social media addiction and were
able to predict this kind of addiction using Use and Gratification Theory (UGT) and the Big Five Model
(BFM) analysis.

The study conducted by Abdulrahman Al-Surmi et al. [18] examines the strategic alignment between
information technology and marketing strategies. The model presented to production and operations
decision makers is depicted in Figure 2. to enhance operational performance.
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Figure 2. Al for Strategic Decision Making and Business Performance Optimization.

Data gathered from several industries is used to validate the SEM model's hypothesised relationships.
An Artificial Neural Network (ANN) is used in the development of an Al-based approach, feeding into
a framework for decision-making that investigates the optimality of the combined tactics. The
investigation verifies that, when compared to current methods, the extracted strategies based on the
suggested framework perform better. Applying Al to a new three-phase decision-making framework
increases insights, streamlines operations, and improves the precision of decisions made on challenging
issues. Operations executives can find it useful in applying wise choices.

In their study, Luis et al. [19] developed a system aimed at assisting operators in managing collision
risks involving space objects. The system utilizes an Artificial Neural Network (ANN) technique to
predict the likelihood of collision between an operational satellite and space debris. By leveraging a
database of initial states of synthetic space objects, the ANN forecasts key variables such as Probability
of Collision, Minimum Orbital Intersection Distance (MOID), and B-parameter over a specified time
interval. Importantly, the system's accuracy was validated on a separate dataset of synthetic objects not
used during training, demonstrating its effectiveness in predicting the evolution of these variables. This
approach offers a rapid, precise, and automated method for assessing potential conjunctions between
space objects without relying on dynamic models or orbit propagators, thereby enhancing collision risk
management capabilities in space operations. This article presented a method for making the best
choices possible when faced with epistemic uncertainty, one that simultaneously considers the
decision's risk and cost. In addition to its precision and speed, another advantage is the knot use of
dynamic models since it is a sample-based system, what also allowed to improve accuracy when more
data are available. All these attributes are important in an environment where the population of space is
rapidly increasing, and automation of systems is becoming the norm.
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The goal of Duan et al. [20] is to identify research possibilities for information systems (IS)
researchers and to comprehend the difficulties involved in using and evaluating the next generation of
Al-based systems for decision making. After that, it talks about Al for decision-making generally and
the problems with integrating and interacting with Al techniques to either complement or replace human
decision-makers. To further investigate the application of Al for decision making in the Big Data era,
this study offers a wealth of research recommendations for IS researchers in the areas of conceptual and
theoretical development, Al technology-human interaction, and Al implementation.

FUTURE OF ARTIFICIAL INTELLIGENCE

Machine learning skills and related frameworks, such as generative adversarial networks (GANS),
which can aid in the development of generative Al and autonomous systems, are expected to advance
soon. Al will undoubtedly continue to have an impact on a variety of industries, possibly leading to
employment displacement but also creating new career opportunities.

The Rise of Generative Al

Artificial intelligence algorithms that can produce new text, images, videos, or audio in response to
a user input are known as generative Al. For a generative Al model to produce outputs that match the
training data, it must first be given enormous amounts of data and taught to find patterns within them.
To create its content, generative Al leverages deep learning-based large language models, neural
networks, and machine learning. In recent years, generative Al has become incredibly popular,
particularly with chatbots like ChatGPT, Gemini, and Claude — and picture generators like DALL-E 2
and Midjourney.

Artificial General Intelligence

The achievement of artificial general intelligence (AGI), which transcends weak or limited Al, is one
of the major strides that artificial intelligence will take in the future. The distinction between biological
and machine intelligence will become hazier because of AGI, as robots will be able to think, learn, and
behave similarly to humans. The achievement of artificial general intelligence (AGI), which transcends
weak or limited Al, is one of the major strides that Al will take in the future. The distinction between
biological and machine intelligence will become hazier because of AGlI, as robots will be able to think,
learn, and behave similarly to humans. Increased automation and improved problem-solving skills in
the fields of transportation, health, and other fields may result from this. To steer the development of
Al technology, society is currently mostly looking to corporate and federal legislation.

CONCLUSION

With many subfields and applications, Al is a broad and complex field. We can increase the scope
and depth of this revolutionary technology, as well as its potential to build a better, more productive
future for everybody, by comprehending the primary fields of artificial intelligence. Data security, bias
reduction, and ethical considerations must come first when employing Al for decision-making.
Furthermore, although Al facilitates human decision-making, human interpretation is still needed to
link Al-generated insights to more general business goals. In conclusion, the use of Al in corporate
performance enhancement and strategic decision-making heralds a dramatic change in the way firms
conduct themselves. Businesses that use Al to analyze data, foresee trends, and enhance operations gain
the intelligence and adaptability needed to thrive in today's fast-paced and cutthroat market. When
applied properly, Al technology can reveal value that was previously inaccessible and promote long-
term success.
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