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Abstract

To predict trends, big data analytics uses real-time, raw data. The performance of a business and, eventually, its
bottom line may be greatly impacted by the proper handling of this data. Big data analytics has been widely
hailed as a revolutionary technological development in both academia and business. Using the right data or
datasets has always been essential to a company's success. As the amount of data increases, so does the need for
analytics. Successful businesses are getting a competitive edge through the analysis of big data. This study aims

to demonstrate the value of big data analytics as a tool for business management.
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Introduction

Big data and business analytics are essential for firms looking to gain a competitive advantage in today's market by
leveraging various data sources like the Web, online transactions, social media, and more. Recent studies highlight the
importance of big data analytics in improving organizational outcomes such as agility, innovation, and competitive
performance. Experts in this field provide valuable insights and a competitive edge to organizations, with some considering
big data analytics as the "fourth paradigm of science." It is also seen as a new frontier for innovation, competition, and
productivity, with high-performing enterprises viewing it as a key differentiator and a path to growth. While information
overload is a significant challenge in big data environments, companies that can effectively process and analyze large

datasets can derive valuable insights from this wealth of information.

In the current era of rapid business information growth, the ability to access data quickly is crucial. Studies indicate that
organizations must pinpoint areas where data-driven insights can be beneficial and undertake data analytics projects to
leverage big data effectively. This requires developing the organizational capacity to plan, execute, and allocate resources
strategically, as well as aggregating data to derive actionable insights. Executives skilled in knowledge collection, analysis,
and utilization are now a key competitive advantage in business. The fundamental characteristics of big data are volume,
velocity, and variety, with volume referring to large data quantities, velocity to the speed at which data is generated and
shared on platforms like social media, and variety to data in diverse formats. The world produces 2.5 quintillion bytes of
data daily, with 90% generated in the last two years alone. Data is expanding exponentially, surpassing the expertise of
data analytics professionals. Big data presents three primary concerns for organizations: lack of organization, new

opportunities, and cost-effective technologies.
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This article highlights the significance of Big Data analytics as a valuable tool in business management. It discusses the
concepts of Big Data and analytics, compares traditional data analysis with Big Data analysis methods, and explores the
role of Big Data analytics in business management. Additionally, empirical research findings on the importance of applying

Big Data in business are presented.

Big data refers to large, complex data sets that cannot be managed by traditional systems. Analyzed using modern tools,
big data provides businesses with valuable insights for informed decision-making. It includes technologies for storing,
analyzing, and managing data on a large scale to identify patterns and design intelligent solutions. Challenges related to
big data include collection, storage, search, sharing, analysis, and visualization. Companies are using big data analytics to
uncover new insights and improve business efficiency, gaining a competitive edge. This type of analytics involves
processing large volumes of data from various sources to inform decision-making. Big data analytics has made progress
in integrating design, behavior, and economic direction, with five key technical areas contributing significantly to analytics

and business intelligence.

The text discusses various types of analytics, including analytics, mobile analytics, and network analytics, which are used
to process large amounts of data quickly and understand patterns for better trading decisions. Big data analytics involves
collecting, processing, cleansing, and analyzing large data sets to help businesses make use of big data. The articles focus

on speculation, critical thinking, and the potential for rational opportunities through big data technology.

DIFFERENCE BETWEEN TRADITIONAL DATA AND BIG DATA

Big data analysis involves more than just data, including IT infrastructure and skilled staff, and aims to uncover hidden
patterns and trends in large datasets. This process can reveal new relationships and insights that can improve business
profitability and efficiency. While the costs associated with specialized software and experts may be offset by these benefits
in the long run, there are distinct differences between traditional analytics and big data analysis. Figure 2 provides a

summary of these variations.

Traditional Data Big Data

Traditional data is generated in enterprise level. Big data is generated outside the enterprise level.

Its volume ranges from Petabytes to Zettabytes or

Its volume ranges from Gigabytes to Terabytes. Exabyte’s,

Big data system deals with structured, semi-

Traditional database system deals with structured data. structured, database, and unstructured data,

But big data is generated more frequently mainly

Traditional data is generated per hour or per day or more.
per seconds.
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Traditional Data Big Data
Traditional data source is centralized and it is managed in Big data source is distributed and it is managed in
centralized form. distributed form.
Data integration is very easy. Data integration is very difficult.

Normal system configuration is capable to process traditional | High system configuration is required to process big

data. data.
The size of the data is very small. The size is more than the traditional data size.
Traditional data base tools are required to perform any data Special kind of data base tools are required to
base operation. perform any database schema based operation.
Normal functions can manipulate data. Special kind of functions can manipulate data.

Its data model is a flat schema based and it is

Its data model is strict schema based and it is static. .
dynamic.

Traditional data is stable and inter relationship. Big data is not stable and unknown relationship.

Big data is in huge volume which becomes

Traditional data is in man le volume.
aditional data is anageable volume unmanageable.

It is easy to manage and manipulate the data. It is difficult to manage and manipulate the data.

Its data sources includes ERP transaction data, CRM
transaction data, financial data, organizational data, web
transaction data etc.

Its data sources includes social media, device data,
sensor data, video, images, audio etc.

When analyzing big data, the focus should be on identifying correlations and patterns that indicate something is happening,
rather than explaining why it is happening. This means reversing the traditional method of using hypotheses and searching
for arguments to verify them. Discovering unexpected correlations can stimulate assumptions. Big data analytics is based

on processing real-time data from corporate environments, ensuring accurate and timely analysis results.

Organizations Performance
Organizational performance is crucial for an organization's survival in the market and meeting stakeholder expectations. It
involves analyzing and measuring results against goals, comparing actual productivity to desired outcomes. Teeth

highlighted that innovation, protecting intangible knowledge assets, and leveraging them are essential for higher
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performance. Managers at different levels ensure resources are used effectively to achieve organizational goals through

actions and activities.

Using of Data Analytics by Business Management

Businesses are facing challenges in understanding and implementing big data strategies, with only 12% having done so
and 70% planning to start. Knowledge of customers, products, and rules is essential for success, and big data can help
organizations compete and make informed decisions. Businesses globally are using big data for decision-making across

various functions such as Supply Chain, Product Research and Development, Marketing Management, and Sales.

The application of big data analytics is crucial for creating business value, requiring expertise in processing and extracting
insights from data. It is used to manage organizational assets, monitor processes, strengthen supply chains, improve
automation, and drive business transformation. Organizational performance is measured against goals and stakeholder
expectations, emphasizing innovation and leveraging knowledge assets. Big data analytics in business management helps
organizations compete and make informed decisions, with only 12% currently implementing a strategy but 70% planning
to do so. It can improve decision-making capabilities and organizational performance by providing clear and important
information. The quality of analytical tools impacts decision-making and organizational performance, distinguishing high-
performing organizations from low-performing ones. Big data analytics can benefit any organization by improving

operational efficiency and competitive advantage.

Intelligence and analytics for Business

Business intelligence (BI) is crucial for companies to effectively utilize available data, including Competitive Intelligence,
Customer Intelligence, Market Intelligence, and more. Bl enhances business performance by identifying opportunities,
highlighting threats, and improving decision-making. However, current Bl solutions primarily focus on structured internal
data, leaving valuable insights in unstructured and external data untapped. The continuous collection of vast amounts of
data from various sources facilitated by computing and Internet technologies has created an imperfect reality that can lead

to biased decisions.

Big data analytics is transforming business intelligence by allowing companies to utilize large amounts of data to enhance
customer satisfaction, manage supply chain risks, gather competitive insights, make real-time business decisions, and
optimize pricing strategies. Research indicates that retailers can increase market share and operating profits by 60% through
effective use of big data. One key aspect of big data analytics is its role in creating knowledge, developing new management

principles, and shaping the economy. The business intelligence process typically consists of five phases.

Data collection involves gathering information from different sources, both external (market data providers, industry
analytics) and internal (Google Analytics, CRM, ERP). Data cleansing/standardization is the process of preparing collected
data for analysis by verifying data quality and ensuring consistency. Data storage involves loading data into a data
warehouse for future use. Data analysis is an automated process that applies quantitative and qualitative analytical
techniques to convert raw data into valuable information. Reporting includes creating dashboards and visual

representations of analytical results that users can interact with to derive actionable insights.
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An Impact of Big Data in enhancing business value through business intelligence

the key benefits of big data analytics is that it can significantly increase a retailer's operating profit margin by 60% through
gaining market share and leveraging detailed consumer data. In general, big data analytics offers five main advantages:
increased visibility of relevant data, improved performance and adaptability through accurate data capture, better
understanding of customer needs, complementing decision-making with valuable insights from automated algorithms, and
creating new business opportunities, products, and services. Big data analytics plays a crucial role in generating knowledge,
shaping new management principles, and driving economic growth. Specifically, it can significantly enhance supply chain
management by improving efficiency, planning, inventory control, risk management, market intelligence, and personalized
services in real-time. Additionally, big data analytics enables innovation in product and service ideas and facilitates
collaboration between subsidiaries to optimize operational processes cost-effectively. Furthermore, it aids in the decision-
making process by providing insights based on a better understanding of different decision contexts and the necessary
information processing mechanisms. To successfully implement big data analytics for decision-making, companies must

focus on reducing data ambiguity and diversity.
Framework for Analyzing Large Data Sets

The optimal big data architecture patterns for an organization will vary based on factors like the particular industry, the
scale of the company, and the data needs. Nonetheless, there are some general principles that can be adhered to in order to
guarantee that the big data reference architecture remains effective and valid. One recommended practice is to implement
the Big Data Cloud architecture, which entails keeping all data in a centralized repository in its original, unrefined state.
This approach provides enhanced flexibility and simplifies data access, as data can be processed and analyzed as required
without undergoing lengthy and expensive cleaning and transformation processes. Additionally, employing a distributed
file system, such as the HDFS framework in Big Data (Hadoop Distributed File System), is also considered a best practice
for storing and processing data. Understanding an organization's data needs is crucial in designing an architecture that can
effectively meet those requirements. For instance, processing a large amount of architectural and flow data models in real-
time big data necessitates a Big Data Hive architecture with a streaming data platform like Apache Kafka. The challenges
of volume, veracity, and variety make it difficult to analyze and draw conclusions from Big Data. To address this,
companies require a new IT architecture optimized for efficient processing of big data, with cloud computing offering
unlimited resources on demand. Apache Hadoop is a popular architecture for Big Data, allowing organizations to collect,

process, and analyze data efficiently in the rapidly evolving field of Big Data Analytics.

Hadoop, along with tools like YARN, MapReduce, Spark, Hive, Pig, and NoSQL databases, is a distributed data
infrastructure that distributes large data collections across multiple nodes in a core server cluster, eliminating the need for
expensive custom hardware. This allows for more efficient processing and analysis of Big Data, making Hadoop the
foundation for tasks like scientific analysis, sales and business planning, and handling large volumes of sensor data from
loT sensors. Major companies such as Yahoo, Facebook, Amazon, eBay, The New York Times, Chevron, and IBM utilize

Apache Hadoop for their data processing needs.
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Approach

Big data analytics in business management involves a systematic framework for deriving insights from large datasets to
improve decision-making. It starts with defining business objectives, collecting and integrating data from various sources,
and setting up a storage infrastructure. Data preprocessing ensures quality and consistency before exploratory analysis
identifies patterns and correlations. Analytical techniques are then applied to develop predictive models for customer
behavior, supply chain optimization, and risk assessment. Validated models lead to actionable insights and
recommendations, which are integrated into business processes through collaboration. Continual monitoring and
optimization ensure ongoing success. Data models are continuously updated to adapt to changes in the business
environment, ensuring the effectiveness of data-driven strategies. This includes maintaining data security and compliance

standards to protect sensitive information and maintain stakeholder trust.

Obstacles associated with this matter.

1. Challenges of Big Data
Researchers have defined big data and highlighted its key features, focusing on the 4V data properties: volume,
variety, velocity, and veracity. The challenges associated with these properties are significant. The volume
challenge arises from the massive amount of data being generated, requiring innovative methods for storage and
processing. The variety challenge stems from the diverse formats in which data is received, with a majority being
unstructured and difficult to analyze. The velocity challenge relates to the speed at which data is produced, with
real-time processing becoming increasingly important for applications like online shopping. The veracity challenge
concerns the quality and accuracy of data, especially in scenarios where important decisions are being made.
Ensuring data reliability is crucial, particularly in contexts like social networking sites where user opinions can

impact outcomes.

Key challenges in Big Data include:

Storage: With vast amounts of data generated daily, the greatest challenge is storage (especially when the data is

in different formats) within legacy systems. Unstructured data cannot be stored in traditional databases.

Processing: Processing big data refers to the reading, transforming, extraction, and formatting of useful
information from raw information. The input and output of information in unified formats continue to present

difficulties.

Security: Security is a big concern for organizations. Non-encrypted information is at risk of theft or damage by
cyber-criminals. Therefore, data security professionals must balance access to data against maintaining strict

security protocols.
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Finding and Fixing Data Quality Issues: Many of you are probably dealing with challenges related to poor data

quality, but solutions are available. The following are four approaches to fixing data problems:

o Correct information in the original database.

Repairing the original data source is necessary to resolve any data inaccuracies.

e You must use highly accurate methods of determining who someone is.

Scaling Big Data Systems: Database sharing, memory caching, moving to the cloud and separating read-only and
write-active databases are all effective scaling methods. While each one of those approaches is fantastic on its own,

combining them will lead you to the next level.

Evaluating and Selecting Big Data Technologies

Companies are spending millions on new big data technologies, and the market for such tools is expanding rapidly. In
recent years, however, the IT industry has caught on to big data and analytics potential. The trending technologies include

the following:

o Hadoop Ecosystem
e Apache Spark

e NoSQL Databases
e R Software

o Predictive Analytics

e Prescriptive Analytics

Big Data Environments

In an extensive data set, data is constantly being ingested from various sources, making it more dynamic than a data
warehouse. The people in charge of the big data environment will fast forget where and what each data collection came

from.

Real-Time Insights

The term "real-time analytics™ describes the practice of performing analyses on data as a system is collecting it. Decisions
may be made more efficiently and with more accurate information thanks to real-time analytics tools, which use logic and

mathematics to deliver insights on this data quickly.
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Data Validation

Before using data in a business process, its integrity, accuracy, and structure must be validated. The output of a data

validation procedure can be used for further analysis, Bl, or even to train a machine learning model.

Healthcare Challenges

Electronic health records (EHRS), genomic sequencing, medical research, wearables, and medical imaging are just a few

examples of the many sources of health-related big data.

Barriers to Effective Use of Big Data in Healthcare

e The price of implementation
e Compiling and polishing data
e  Security

e Disconnect in communication

Measuring Big Data for Success:

o Data Quality KPIs: Monitor metrics like accuracy, completeness, consistency, and timeliness to ensure data
reliability.

e Storage and Processing Costs: Track the cost of storing and processing data to assess the efficiency of
infrastructure and analytics pipelines.

e Processing Time: Measure the time it takes to analyze data to ensure real-time or near real-time insights.

e Business Impact: Evaluate the impact of big data analytics on key business outcomes, such as revenue growth,
cost reduction, and improved customer satisfaction.

e Return on Investment (ROI): Assess the financial benefits of big data investments compared to the costs
incurred.

o Data Governance and Compliance: Measure the effectiveness of data governance policies in ensuring data
security, privacy, and compliance with regulations.

User Adoption and Engagement: Track the adoption rate of big data analytics by different departments and users
to ensure that insights are being used effectively.
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