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Abstract

How organizations analyze and use data for decision-making has been changed
by cognitive computing and artificial intelligence (AI). Cognitive computing
solutions can translate enormous amounts of data into valuable insights by uti-
lizing the power of cutting-edge algorithms and machine learning, empower-
ing enterprises to make deft decisions quickly and efficiently. This article ex-
plores the idea of cognitive computing and Al in decision-making, emphasiz-
ing its function in converting unvalued data into valuable knowledge. It de-
tails the advantages of utilizing these technologies, such as greater productiv-
ity, accuracy, and efficiency. Businesses may use cognitive computing and Al
to their advantage to obtain a competitive edge in today’s data-driven world by
knowing their capabilities and possibilities [1].
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1. Introduction

Businesses face an overwhelming amount of information in the significant data
era. Organizations gather and store enormous amounts of data, from market trends
to customer behavior patterns. The difficulty, though, is in turning this raw data
into insights useful for informing essential choices. Artificial intelligence (AI) and
cognitive computing are helpful in this situation.

Systems that mimic human mental processes and employ Al algorithms to
analyze and understand large, complicated data sets are referred to as cognitive

computing systems. Cognitive computing systems can comprehend, reason, and
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learn from data by fusing machine learning, natural language processing, and data
mining approaches. They can do this to find hidden patterns, identify correlations,
and produce insightful data to help them make decisions [1].

The conventional method of data analysis has been revolutionized by incor-
porating cognitive computing and Al in decision-making. Businesses may now
use robust algorithms to extract useful information from enormous data sets ra-
ther than rely on human skill and intuition. Due to this, less time and effort are
required for analysis while improving the conclusions’ precision and dependa-
bility.

Processing unstructured data is one of cognitive computing’s and AI’s main
advantages. Unstructured data, such as emails, posts on social media, and client
testimonials, frequently contains insightful information that might affect busi-
ness choices. Unstructured data is complex for traditional analytics tools to in-
terpret. Still, cognitive computing systems are excellent at grasping the subtleties
of language and context, allowing them to draw valuable insights from such da-
ta.

AT and cognitive computing can also develop and learn new things over time.
These systems become more capable of handling complex decision-making tasks
as they are exposed to more data and real-world circumstances. This iterative learn-
ing process improves their capacity to offer precise and pertinent insights, mak-
ing them priceless resources for companies looking for a competitive edge. Mak-
ing decisions has been transformed by cognitive computing and Al, which con-
vert raw data into valuable insights. Businesses can rapidly and effectively make
informed decisions using cutting-edge algorithms and machine learning. In to-
day’s data-driven environment, enterprises may manage unstructured data, increase
decision-making accuracy, and gain a competitive advantage by integrating cog-

nitive computing and AI [1].

2. Knowledge of Cognitive Computing

A new technology called cognitive computing has the power to completely alter
how we interact with technology and our surroundings. The main goal of cogni-
tive computing is to develop tools that can reason, learn, and think like humans.
Cognitive computing systems can analyze enormous volumes of data, find pat-
terns, and come to wise judgments by utilizing cutting-edge algorithms and ma-
chine learning approaches.

Understanding natural language is one of cognitive computing’s main advan-
tages since it enables more human-like interactions between humans and robots.
Numerous applications, such as virtual assistants, chatbots, and voice-activated
gadgets, can use this technology. For instance, cognitive computing can create vir-
tual assistants that can comprehend and react to complex requests, like making
reservations for flights or appointments.

Data analytics is one more area where cognitive computing is used. Cognitive

computing systems can find patterns and insights by analyzing enormous amounts
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of data that would be difficult or impossible for people to see. This technology
can enhance decision-making and promote corporate growth in several sectors,
including healthcare, finance, and marketing [2].

While cognitive computing is still in its infancy, it already holds great promise
for enhancing how humans engage with technology. We may anticipate much
more sophisticated applications and use cases as this technology develops and
matures. The fascinating and quickly growing field of cognitive how we interact
with technology and our surroundings could be revolutionized by computing.
Cognitive computing systems can analyze enormous volumes of data, find pat-
terns, and come to wise judgments by utilizing cutting-edge algorithms and
machine learning approaches. This technology will likely significantly impact
how we live, work, and interact with the rest of the world as it continues to de-
velop [2].

3. Making Decisions Using Artificial Intelligence (AI)

Decision-making procedures have been altered by artificial intelligence (AI) in
many different industries. This cutting-edge technology analyzes massive volumes
of data, predicts outcomes, and provides insights to guide important decisions. It
does this by using algorithms and machine learning. As the amount of data pro-
duced in the digital age increases, Al has become a crucial tool for companies
looking to improve their decision-making procedures.

The ability of artificial intelligence (AI) to process enormous amounts of data
is one of its most essential benefits in decision-making. In the past, human deci-
sion-makers would need to manually sort through voluminous amounts of data,
which is time-consuming and frequently prone to mistakes. Contrarily, Al tech-
nologies make it simpler to spot patterns, trends, and insights by processing data
from various sources fast and reliably [2].

AT programs can be designed to learn from past choices, enhancing their per-
formance over time. For instance, Al systems can examine medical data in the
healthcare sector to spot potential hazards and suggest possible treatments based
on historical patient outcomes. This can lower the possibility of human error and
considerably increase the accuracy of diagnoses.

ATs ability to process data in real-time is a key benefit in decision-making.
Given the accelerating speed of corporate activities, organizations must act ra-
pidly to remain competitive. Decision-makers may respond swiftly to shifting
market conditions and make well-informed judgments based on the most recent
information, thanks to Al systems’ ability to digest data from many sources in
real-time.

AT has the speed and accuracy in handling data, but it also has predictive skills
that can assist decision-makers in foreseeing future results. Al systems, for in-
stance, may forecast stock prices and evaluate market patterns in the financial
sector, allowing investors to make well-informed decisions on the purchase and

sale of equities.

DOI: 10.4236/jsea.2023.166012

213 Journal of Software Engineering and Applications


https://doi.org/10.4236/jsea.2023.166012

S. Al Mesmari

Despite all of the advantages of Al in decision-making, there may still be some
risks. The possibility of bias in the algorithms utilized by Al systems is one of the
key worries. Partial data can produce biased decision-making outcomes if used
to train these systems. To reduce this danger, it is important to make sure that the
data used to train Al systems is varied and representative of all pertinent demo-
graphics.

The potential for algorithmic mistakes presents another obstacle for Al in de-
cision-making. Even though AI systems are typically better than humans at
processing vast volumes of data, they could be better. It is crucial to validate the
output of Al systems and ensure that it is consistent with human judgment to
reduce this risk [3].

AT’s capacity to evaluate massive amounts of data, process information in
real-time, and give predictive skills are just a few advantages as it transforms de-
cision-making processes across various industries. However, it is crucial to elimi-
nate any biases in algorithms and validate the outcomes of Al systems to utilize
the advantages of Al in decision-making. Al can be a potent tool for streamlin-
ing decision-making procedures and boosting corporate success with the appro-
priate approach [3].

In fact, decision-making across a variety of fields has been significantly impacted
by cognitive computing and artificial intelligence (AI). The following academic
articles and empirical research publications illustrate how this idea is supported:
e DPirolli, P. and Goel, A. (2016) The Composition of Problem Spaces in Design.

1008-1036 in Cognitive Science, 40(4).

This paper explores how cognitive computing, an Al method, might support
human decision-making by assisting in the resolution of complicated design
challenges.

e Fu and Liao, Q. (2017) A Review of the Literature on Cognitive Computing
and Its Applications in Business. Journal of Service Science and Management,
10(02), 136-151.

This study of the literature examines how cognitive computing is used in busi-
ness decision-making, emphasizing its potential to improve knowledge manage-
ment, customer relationship management, and decision support systems.

e Davis, F.D. and Schumacher, R.M. (2018) A Viewpoint on Applications of
Cognitive Computing in Healthcare. American Medical Informatics Associa-
tion Journal, 25(3), 315-316.

This paper investigates the role of cognitive computing in clinical decision
support, highlighting its potential to enhance clinical decision assistance, indi-
vidualized treatment planning, and diagnostic accuracy.

e Grance, T. and Mell, P. (2011) The Cloud Computing Definition Provided by
NIST. ACM Communications, 53(6), 50-56.

This paper defines cloud computing and emphasizes its importance in allow-
ing AI and cognitive computing applications, which in turn help to improve de-

cision-making processes, despite not being primarily focused on decision-making.
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® Zeni, M.F.,, Barzinpour and Hajiheydari, N. (2020) Smart City Concepts,
Frameworks, and Applications for Cognitive Computing. Computers in Hu-
man Behavior, 102, 82-93.

The application of cognitive computing in smart city environments is examined
in this paper, with a focus on how it affects decisions about urban planning, trans-
portation, energy management, and public safety.

e Grosky, W.I,, Qin, J. and Liu, Y. (2016) A Look at the Merging of Mul-
ti-Media Data for Decision-Making from the Perspective of Computer Vi-
sion. IEEE Transactions on Multimedia, 18(3), 534-544.

This study paper emphasizes the function of Al techniques, such as cognitive
computing, in decision-making while concentrating on multimedia data fusion.
It goes over how using Al algorithms and merging various data sources might
improve decision-making.

e Klein, G. (2018) Making Decisions Naturally. Journal of the Human Factors
and Ergonomics Society, Human Factors, 60(4), 431-437.

This study examines naturalistic decision-making and the ways in which cog-
nitive computing and Al can assist and support human decision-making, result-
ing in better results.

The impact of cognitive computing and Al on decision-making is supported
by a variety of perspectives and empirical data in these studies. They address a
wide range of topics, including design, business, healthcare, smart cities, fusing

several types of data, and human decision-making [3].

4. Cognitive Computing’s Roles in Decision-Making

Artificial intelligence (AI) in cognitive computing enables machines to mimic hu-
man thought and problem-solving. It involves analyzing data and finding pat-
terns that humans would overlook using a variety of approaches, incorporating
neural networks, natural language processing, and machine learning [4].

The application of cognitive computing to decision-making is incredibly prom-
ising. It can assist firms in making better judgments by supplying insights that
are frequently concealed or challenging to get using conventional techniques. Cog-
nitive computing may assist decision-makers in finding trends, forecasting out-
comes, and making more accurate and dependable predictions by processing mas-
sive volumes of data and spotting patterns.

The ability of cognitive computing to process enormous volumes of data fast
and accurately is one of its main advantages in decision-making. This makes it
the perfect tool for corporations like financial institutions, healthcare organiza-
tions, and e-commerce sites that work with massive amounts of data. Cognitive
computing can give decision-makers current information that can be utilized to
make informed judgments by analyzing data in real-time [5].

The capacity of cognitive computing to learn and adapt over time is another
benefit. Cognitive computing improves accuracy and dependability as it processes

more data and learns from its errors, making it a priceless resource for business-

DOI: 10.4236/jsea.2023.166012

215 Journal of Software Engineering and Applications


https://doi.org/10.4236/jsea.2023.166012

S. Al Mesmari

es that frequently need to make complicated decisions. For instance, cognitive
computing can be used in the financial sector to spot trends in trading data and
forecast future market movements [5].

Automating regular decision-making processes with cognitive computing can
free up human resources for more challenging and strategic jobs. For instance,
in the healthcare sector, cognitive computing can review medical information and
make patient treatment recommendations, freeing doctors and nurses to con-
centrate on delivering individualized care.

But cognitive computing is only a panacea for some problems with deci-
sion-making. Cognitive computing is a technology that may assist and enhance
human decision-making rather than a substitute for it. Making complicated de-
cisions requiring empathy, creativity, and emotional intelligence requires human
judgment and intuition [6].

Finally, cognitive computing can transform decision-making by delivering in-
sights that are frequently concealed or challenging to find using conventional
methods. It is a priceless asset for organizations that often need to make compli-
cated decisions due to its capacity to handle enormous amounts of data rapidly
and correctly, learn and adapt over time, and automate routine decision-making
processes. But it’s crucial to understand that cognitive computing is a tool that

may assist and enhance human decision-making rather than a substitute for it

[6].

5. Application of Cognitive Computing and Artificial
Intelligence in Decision-Making

The use of cognitive computing and artificial intelligence (Al) in decision-making
is significant across a variety of fields. A variety of algorithms and mathematical
formulas are used by these technologies to evaluate data, find trends, and arrive
at well-informed choices. Let’s see how cognitive computing and Al are applied
in decision-making, along with some often-utilized algorithms and math formu-

las.

5.1. Data Collection and Pre-Processing

In order to make wise decisions, cognitive computing and Al systems need access
to a tremendous amount of data. Data is gathered from a variety of sources, in-
cluding databases, sensors, social media, and other repositories for organized or
unstructured data. The gathered data is then pre-processed to clean it up and put
it in a format that may be used for analysis [7].

Machine learning algorithms are a crucial part of cognitive computing and ar-
tificial intelligence (AI) systems for making decisions [8]. These algorithms give
systems the ability to spot patterns in data, infer conclusions, and categorize or
forecast things. Typical machine learning algorithms include the following:

1) Supervised Learning

For classification and regression problems, algorithms including linear regres-
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sion, support vector machines (SVMs), decision trees, and random forests are used.
To make predictions on fresh, unused data, they learn from labelled training data.

2) Unsupervised Learning

To find hidden patterns and group-related data points without prior label-
ling, algorithms like clustering (k-means, hierarchical clustering) and dimen-
sionality reduction techniques (principal component analysis, t-SNE) are used.

3) Reinforcement Learning

In this sort of learning, an agent interacts with the environment to discover
the best course of action through a process of trial and error. In situations where
judgments are made sequentially over time, algorithms like Q-learning and deep
Q-networks (DQNs) are used.

5.2. Natural Language Processing (NLP)

Natural language processing methods help cognitive computing systems process
and comprehend spoken and written English. These methods utilize algorithms like:

Named entity recognition (NER) algorithms locate and extract certain named
entities from text input, such as names of people, places, or organizations [8].

1) Sentiment Analysis

Text is examined by algorithms that identify the sentiment (positive, negative,
or neutral) that is being expressed. Understanding consumer reviews, sentiment
on social media, and other text-based sources is helped by this [9].

2) Text Classification

Text documents are categorized into predetermined classes or themes using al-
gorithms like Naive Bayes, support vector machines (SVMs), and deep learning

models (like recurrent neural networks) [9].

5.3. Knowledge Graphs and Expert Systems

Expert systems use domain-specific knowledge to support decision-making.
They are created using ontologies or rule-based systems that incorporate human
expertise. Knowledge graphs also show information as a network of connected
nodes that facilitate reasoning and inference. Using the facts at hand, reasoning
algorithms like backward chaining and forward chaining are utilized to draw

conclusions.

5.4. Algorithms for Optimization

Algorithms for optimization are used to compare various options and select the
best one. These algorithms attempt to maximize or minimize an objective func-
tion while taking into account a number of restrictions. Integer programming,
genetic algorithms, simulated annealing, and linear programming are some ex-

amples of frequently used optimization algorithms [9].

5.5. Calculation Formulas

In addition to specific algorithms, decision-making frequently entails the appli-
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cation of calculation formulas that are specialized for the problem domain. These
equations may contain statistical indicators, financial ratios, risk evaluations, and
more. For instance, the capital asset pricing model (CAPM), return on investment
(ROI), and net present value (NPV) formulas are often employed in finance [10].

It’s crucial to remember that the decision of the algorithms and calculation
formulae to use is influenced by the particular problem area and the data at hand.
In order to construct comprehensive decision-making frameworks, cognitive com-
puting and Al systems frequently mix various methodologies, allowing businesses,
organizations, and individuals to make more informed and data-driven decisions
[10].

6. Potential Advantages and Effects of Cognitive Computing
and Artificial Intelligence in Decision-Making

Decision-making processes across a variety of businesses and areas have the po-
tential to be revolutionized by cognitive computing and artificial intelligence (AI).
The benefits and outcomes of cognitive computing and Al in decision-making
are illustrated by a number of real-world situations and applications, which in-

clude:

6.1. Healthcare Diagnosis and Treatment

Al-powered systems may examine a significant quantity of medical data, such as
patient records, academic articles, and clinical guidelines, to help healthcare workers
identify and treat diseases. Al algorithms can make precise and timely recom-
mendations that lead to more accurate diagnoses and individualized treatment
approaches by taking into account symptoms, medical history, and pertinent re-
search [11].

6.2. Financial Services and Risk Management

AT and cognitive computing can examine historical data, market patterns, and
consumer behavior to assist in financial decision-making. Algorithms powered
by AI can forecast market changes, find possible investment opportunities, and
evaluate risk. Additionally, AI-powered chatbots and virtual assistants can offer

tailored financial advice and assist clients in choosing wise investments [11].

6.3. Supply Chain Optimization

By assessing multiple parameters like demand patterns, inventory levels, trans-
portation logistics, and manufacturing capacities, Al can optimize supply chain
operations. Companies may increase overall efficiency in the supply chain deci-
sion-making process, improve inventory management, lower costs, eliminate

delays, and do all of this by utilizing cognitive computing.

6.4. Customer Relationship Management (CRM)

Al-powered CRM systems are able to evaluate customer data from various sources,
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such as social media, client interactions, and purchase history, to offer insightful
analysis. Al systems can comprehend client preferences, anticipate their needs,
and offer personalized recommendations by applying natural language processing
and sentiment analysis. This improves customer happiness and allows for more

precise marketing campaigns [11].

6.5. Cybersecurity and Fraud Detection

Cognitive computing and Al may be extremely useful in identifying and stop-
ping fraudulent activity across a variety of industries, including finance, insur-
ance, and e-commerce. Large data sets can be analyzed by AI algorithms, which
can also spot patterns and look for anomalies that might point to fraudulent ac-
tivity. Artificial intelligence (AI) systems can adapt and develop to fend off new
cyber threats by continuously learning from new data [11].

6.6. Urban Planning and Smart City Management

This can be improved with the use of cognitive computing and artificial intelli-
gence (AI). Real-time data from diverse sources, including sensors, traffic cam-
eras, and social media feeds, can be analyzed by AI algorithms to optimize traffic
flow, reduce energy consumption, improve public safety, and deliver effective

public services [11].

6.7. Environmental Conservation

Decision-making in environmental conservation initiatives can be aided by AlL
AT algorithms can anticipate natural disasters, monitor ecosystems, optimize re-
source allocation, and assist in environmental planning, which can lead to more
successful conservation policies. These data come from satellite imagery, sensors,

and climate models [11].

7. Conclusions

In conclusion, cognitive computing and artificial intelligence (AI) are revolutio-
nizing companies’ data analysis and decision-making processes. Cognitive compu-
ting solutions can translate enormous amounts of data into valuable insights by
utilizing the power of cutting-edge algorithms and machine learning, empower-
ing enterprises to make deft decisions quickly and efficiently. The traditional me-
thod of data analysis has been altered by the use of cognitive computing and Al
in decision-making, allowing businesses to analyze unstructured data and improv-
ing the accuracy and reliability of the insights produced.

Systems for cognitive computing are capable of comprehending, making sense
of, and learning from data. They can find hidden patterns, spot correlations, and
produce insightful data to inform choices. A significant advantage of cognitive
computing is its capacity to process natural language, which enables more
human-like interactions between people and machines. Additionally, cognitive

computing and Al can continuously learn and develop over time, which increases
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their capacity to offer precise and pertinent insights [11].

Businesses looking to improve their decision-making processes now have access
to a priceless tool in Al decision-making. Al technologies make it simpler to spot
patterns, trends, and insights by processing data from various sources fast and
accurately. Additionally, they can be trained to gain knowledge from past choic-
es, enhancing their effectiveness over time.

There are many advantages to using cognitive computing and Al in deci-
sion-making, including greater productivity, accuracy, and efficiency. In today’s
data-driven world, organizations can gain a competitive edge by utilizing the po-
tential of these technologies. Humans may anticipate seeing more sophisticated
applications and use cases as cognitive computing and Al improve, changing how

we interact with technology and the environment.

8. How Can Industries Use These Technologies to Improve
Productivity, Accuracy and Efficiency?

By increasing productivity, accuracy, and efficiency, cognitive computing and
artificial intelligence (AI) have the potential to completely transform a number
of sectors. Here are a few instances of how particular industries might use these
technologies to their advantage:

Healthcare:

Diagnoses can be made more quickly and accurately thanks to AI’s ability to
scan medical imagery like X-rays and MRIs to help in the discovery of diseases
or abnormalities.

Drug research is accelerated by cognitive computing, which can analyze enorm-
ous volumes of data to find patterns and forecast the efficacy of possible drug
candidates.

Patient Treatment: Virtual assistants and chatbots powered by AI can offer in-
dividualized care, respond to patient questions, and automate administrative work,
freeing up the time of healthcare personnel [11].

Finance:

Fraud Detection: To reduce the risk of financial crimes, cognitive computing
can evaluate huge amounts of financial data in real-time to spot fraudulent pat-
terns and actions.

Algorithmic Trading: To make quick trading decisions that increase invest-
ment returns, Al algorithms can examine market data, news feeds, and historical
trends.

Al-powered chatbots and virtual assistants may process transactions, answer reg-
ular consumer inquiries, and offer tailored financial guidance [11].

Manufacturing:

AJ can evaluate sensor data from machinery and equipment to identify ano-
malies and forecast maintenance needs, minimizing downtime and streamlining
maintenance plans.

Quality Control: Using cognitive computing, it is possible to evaluate product
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data in real-time and spot flaws or irregularities, thereby raising product quality
and cutting down on waste.

Supply Chain Optimization: Al algorithms can assess supply chain data, demand
trends, and outside factors to improve efficiency and save costs by optimizing
inventory management, logistics, and production scheduling [11].

Retail:

Marketing That Is More Individualized: AI may examine client information
and behavior to provide recommendations, promotions, and targeted advertis-
ing that are more relevant to the individual customer and increase brand loyalty.

Inventory Management: Cognitive computing can examine past sales informa-
tion, market trends, and outside factors to optimize inventory levels, lowering
stockouts and surplus inventory.

Chatbots and Virtual Assistants: AI-powered chatbots may answer consumer
questions, suggest products, and provide round-the-clock customer service, en-
hancing customer service while cutting expenses [11].

Logistics and Transport:

Route optimization is the process of minimizing fuel consumption and enhancing
delivery times by analyzing traffic patterns, historical data, and current informa-
tion.

Demand Forecasting: Using historical data, weather information, and market
trends, cognitive computing can forecast demand patterns. This improves inven-
tory management and resource allocation [11].

Autonomous Vehicles: AI-powered autonomous vehicles enable safer and more
effective transportation while lowering accident rates and improving logistical
processes.

These instances demonstrate how cognitive computing and AI can offer prac-
tical advantages in a variety of businesses by increasing productivity, accuracy, and

efficiency, which will ultimately give them a competitive edge.
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