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Abstract: Power BI's data mining capabilities empower decision-making by giving non-technical people 
access to strong analytical tools. The goal is to provide an easy-to-use interface for data exploration and 
analysis to guide strategic decisions. Organizations may democratize data access and enable data-driven 
decision-making across departments by using Power BI's sophisticated data visualization and user-friendly 
capabilities. To boost productivity and cooperation, non-technical users are taught data interpretation skills and 
tools. By encouraging data literacy, organizations may guarantee that all team members participate in analysis, 
improving business results. In a competitive environment, this strategy encourages informed decision-making, 
creativity, and adaptability. This research used Sales Performance Data and Marketing Campaign Data. In the 
first dataset, product categories include electronics, furniture, apparel, beauty products, groceries, and regions 
like north, south, east, west, and central. Total sales (in $) are 40,000 to 1,50,000, total units sold are 1000 to 
4000, and average sales price is 30 to 60. Customer satisfaction is 4.2 to 4.8. In the second dataset, the campaign 
type is Electronics, Furniture, Apparel, Beauty Products, Groceries, reach is 60 to 150, engagement rate is 20 
to 35, conversion rate is 5 to 12, total revenue is 30,000 to 1,000,000, and cost per acquisition is 10 to 20. 
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I. INTRODUCTION 

Data mining in Power BI has altered decision-making, especially for non-technical users. It helps 
organizations get meaningful insights without technical expertise by providing a user-friendly platform that 
interfaces with several data sources. Power BI democratize data analytics so users of all positions may use it for 
informed decision-making. Self-service analytics allows firms to adapt faster to market and operational changes. 
Power BI aims to make complicated data analysis easy for non-technical consumers. Easy drag-and-drop, real-
time data streaming, and enhanced data visualization help accomplish this. Power BI lowers data mining and 
analysis obstacles, helping firms find hidden patterns and correlations to inform strategic choices. Integration with 
Microsoft Excel and Azure enhances its data analytics capabilities. 

Power BI aims to empower users with data-driven decision-making, regardless of technical expertise. 
Data visualizations should be simple, interactive, and shared to encourage departmental cooperation. For 
organizations that manage massive volumes of data every day, Power BI provides business intelligence programs 
that range from small datasets to large-scale data operations. This study examines how Power BI improves non-
technical decision-making. Its sophisticated analytics increase data access, support data literacy, and simplify 
processes. This investigation shows how Power BI encourages technical and non-technical teams to collaborate, 
making data mining results accessible and actionable throughout the organization. The paper examines how Power 
BI can optimize data-driven decision-making across sectors using real-world examples and case studies. 

Section 2 discusses Power BI's data mining capabilities and how they allow non-technical users to 
interact with complicated information, highlighting its key features. Section 3 shows how Power BI integrates 
with data sources for real-time data analysis and decision-making in organizations. Section 4 discusses Power BI's 
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visualization and reporting features and how they help stakeholders understand findings. Section 5 concludes with 
case studies and examples of how firms have used Power BI's data mining features to boost performance and 
business intelligence. 

II. LITERATURE REVIEW 

A rolling forecasting framework for pharmaceutical data visualization using Microsoft Power BI 
examines a new method for rolling forecasts using Microsoft Power BI [1]. The framework was tested within a 
pharmaceutical company to improve data visualization processes. It highlights how Power BI can effectively 
generate insights from large datasets, which are integral for operational planning. The application in the 
pharmaceutical industry showcased enhanced forecast accuracy and a more efficient decision-making process. 
Big data challenge in monitoring higher education quality using BI dashboards discusses the role of big data in 
monitoring institutional quality through business intelligence dashboards [2]. Higher education institutions can 
leverage this to improve quality control. By integrating data analytics and dashboards, institutions gain real-time 
insights, enhancing decision-making and the ability to address operational challenges. The study also addresses 
the complexity of data handling in education systems. Business intelligence approach for monitoring and 
forecasting usability data explores the use of business intelligence systems to track usability indicators [3]. By 
leveraging user-centred evaluation data, organizations can forecast and monitor usability, ensuring improved 
service delivery. Empowering organizations with business intelligence through a data-driven culture analyses the 
importance of cultivating a data-driven culture within organizations [4]. The integration of business intelligence 
enables organizations to make strategic decisions based on data analysis. 

Operational guide for texturized yarn production through data mining addresses the application of data 
mining to improve operational processes in the textile industry [5]. Focusing on texturized yarn production, it 
outlines how data intelligence can enhance production efficiency and quality. Big data analytics and AI in 
enhancing business intelligence presents an overview of the integration of big data analytics, AI, machine learning, 
IoT, and blockchain technologies in enhancing business intelligence systems [6]. It examines how these 
technologies contribute to processing vast amounts of data and generating actionable insights for businesses. 
Developing a big data pipeline solution for data processing introduces a comprehensive data pipeline solution 
designed to process big data efficiently [7]. The framework focuses on scalability, flexibility, and processing 
capabilities, enabling organizations to handle large datasets more effectively. Optimizing business intelligence 
systems using big data and machine learning details how machine learning algorithms can optimize business 
intelligence systems [8]. It demonstrates how machine learning enables enhanced predictive analytics, allowing 
for real-time business insights. 

Computational intelligence for big data analysis focuses on the use of computational intelligence methods 
to process and analyze big data [9]. The study details techniques that help in handling the volume, speed, and 
variety of big data, which are crucial for timely and effective decision-making. Data analytics from raw data to 
actionable insights outline the process of transforming raw data into valuable insights through advanced data 
analytics [10]. The proposed system covers the steps involved in data processing, cleansing, and analysis to 
generate meaningful insights for businesses. Hybrid scalable researcher recommendation system using Azure Data 
Lake Analytics describes the development of a hybrid recommendation system [11]. It combines traditional 
recommendation methods with big data analytics for scalability. Managerial decision-making competencies in 
SMEs using data-driven tools explore tools that help improve decision-making competencies in Small and 
Medium Enterprises (SMEs) [12]. These tools assist managers in making informed decisions through real-time 
analytics, enabling faster responses to market changes. 

Strategic alignment through business intelligence using Microsoft Power BI examines the strategic 
alignment process within organizations using business intelligence [13]. The article illustrates how Power BI 
facilitates this alignment by providing real-time data insights, which help in synchronizing business objectives 
and operational outcomes. Using UAV and BIM for progress estimation in construction projects investigates the 
combination of unmanned aerial vehicles (UAV) and Building Information Modelling (BIM) for estimating 
physical work progress in construction [14]. By using UAVs, construction managers can acquire real-time data 
for progress monitoring, and BIM integrates this data into a manageable framework, improving the overall 
accuracy of project estimations. Data science supporting lean production in manufacturing discusses how data 



Innovations in Intelligent Systems and Advanced Engineering 
Vol. 1, No. 1, 2025 (February) 

 

31 
 

science techniques can enhance lean production methods in manufacturing [15]. The implementation of data 
science models allows companies to identify inefficiencies in production processes and suggest real-time 
improvements. Big data analytics in ESG programs within pharmaceuticals delves into the role of big data 
analytics in driving Environmental, Social, and Governance (ESG) programs in the pharmaceutical industry [16]. 
It highlights how advanced data analytics can help pharmaceutical companies adhere to ESG goals by tracking 
relevant metrics and ensuring compliance with sustainability standards. 

 Leveraging big data for business development across sectors provides a comprehensive review of how 
businesses in various sectors can leverage big data analytics for development [17]. By reviewing multiple case 
studies, the paper discusses strategies that firms can adopt to improve efficiency, enhance customer engagement, 
and drive innovation. Data-driven decision-making readiness model in the food industry presents a readiness 
assessment model for implementing data-driven decision-making in a Swedish food manufacturer [18]. The 
framework helps organizations assess their preparedness for adopting data-centric practices, ensuring smoother 
transitions to advanced analytics. This model can be applied to other sectors to evaluate readiness for big data 
integration. AI and text analysis for evaluating social phenomena: Russia–Ukraine conflict uses artificial 
intelligence and text analysis techniques to evaluate complex social issues [19]. The Russia–Ukraine conflict 
serves as a case study, demonstrating how AI tools can extract insights from large datasets, helping in 
understanding and predicting social dynamics. AI steering the modern business landscape toward progress 
explores how artificial intelligence is revolutionizing the modern business landscape [20]. It highlights the 
importance of AI in enhancing business operations, improving decision-making processes, and enabling 
companies to stay competitive. 

III. PROPOSED SYSTEM 

The easy and accessible Power BI tool lets non-technical people mine corporate data, see trends, and 
make educated choices. Its drag-and-drop interface, built-in analytics, and customizable visualizations allow non-
technical users to examine massive datasets. This technique shows how Power BI can simplify decision-making 
by letting people mine data, discover insights, and share results. Power BI makes it easy for non-technical users 
to input and manipulate data, as seen in this block diagram from Figure 1. Data is collected from a variety of 
sources, including databases, spreadsheets, and cloud storage. With Power BI's intuitive interface, even 
individuals without coding experience can clean, combine, and filter data, greatly simplifying data transformation. 
In doing so, data is prepared for visualization and subsequent analysis. 

 

Figure 1: Data Ingestion and Transformation with Power BI for Non-Technical Users 

3.1. Data Acquisition and Integration in Power BI 

Data mining starts with data capture, which Power BI streamlines by connecting to databases, cloud 
services, Excel files, and other corporate platforms. These connectors let Power BI import structured and 
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unstructured data from SQL Server, Microsoft Azure, Salesforce, and Google Analytics. Power BI lets users 
integrate data from numerous sources into one view. Power BI streamlines data visualization, as shown in this 
block diagram from Figure 2. Power BI's drag-and-drop interface allows users to construct various visual 
representations of data, including bar charts, line graphs, and pie charts, when data preparation is complete. By 
letting them slice and filter across many datasets, Power BI enables non-technical people to interactively examine 
data. Users can swiftly and easily spot patterns, outliers, and trends with the help of these user-friendly 
visualizations. 

 

                    Figure 2: Data Visualization with Power BI for Non-Technical Users 

3.2. Data Preparation and Transformation Using Power Query 

Power BI's Power Query editor lets you prepare and change data visually before analysis. Power Query 
lets non-technical users remove duplicates, handle missing data, and reformat columns. Power Query's step-by-
step methodology ensures transparency and control by showing data transformation at each level. Power BI's 
collaborative functionality for creating insights and reports are seen in this block diagram from Figure 3.  

 

Figure 3: Collaborative Insights and Reporting in Power BI for Non-Technical Users 

Users may share interactive dashboards and reports with stakeholders and colleagues after visualizations 
are built. With Power BI's cloud-based platform, users can work together in real-time to examine, discuss, and 
amend reports. This way, decision-making is based on the most recent data. Users without technical expertise can 
contribute to organizational strategy debates using this technique. 
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3.3. Exploratory Data Analysis with Power BI Visualizations 

Power BI's visualization tools allow exploratory data analysis (EDA) to find patterns, trends, and 
correlations in prepared data. Power BI can customize bar charts, line graphs, pie charts, and heat maps for 
analytical requirements. Power BI allows non-technical people to mine data and make choices, as seen in this data 
flow diagram from Figure 4. Data intake from several sources, including databases, spreadsheets, and cloud 
storage, is the first step. Power BI enables users to cleanse and modify data post-ingest in preparation for analysis. 
Power BI's user-friendly interface is used to visualize the data after it has been produced. Interactive dashboards 
and reports disseminate the visualizations’ findings, allowing even non-technical people to make data-driven 
choices. 

 

Figure 4: Data Flow Diagram for Empowering Decision-Making with Power BI’s Data Mining 
Capabilities 

3.4.    Advanced Analytics with Built-In AI Capabilities 

Power BI's AI automates complicated analytical activities to improve data mining. AI-driven solutions 
like Quick Insights and Key Influencers let non-technical people find trends and drivers without building models 
or writing code. Quick Insights automatically found noteworthy patterns, relationships, and outliers in datasets 
and presented them in simple visualizations. The Key Influencers graphic helps users understand the most critical 
variables affecting KPIs like customer turnover and product sales. Power BI visualizes this information to assist 
users identify the most important factors, improving decision-making. The deconstruction tree tool helps users 
investigate data patterns hierarchically by breaking down complicated measurements into their underlying 
elements. Advanced machine learning models may be utilized directly in Power BI thanks to Azure Machine 
Learning and other AI services. This lets firms use predictive analytics and forecasting without machine learning 
expertise. These AI capabilities let non-technical individuals easily execute complex analytics and get important 
insights from their data. Figure 5 provides an overview graphic that shows how Power BI's data mining capabilities 
enable non-technical people to make educated choices. Data intake from various sources, such as spreadsheets, 
databases, and cloud storage, is the first step of the process. With Power BI's user-friendly features, cleaning and 
converting data is a breeze. With Power BI's intuitive drag-and-drop interface, even non-technical users can create 
charts and dashboards. Teams can make choices based on data in real-time since these insights are disseminated 
across the organization via collaborative dashboards and interactive reports. Power BI is an effective tool for 
decision-making at every level of an organization because to its cloud-based platform, which provides smooth 
access and real-time updates. 
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Figure 5: Overview Diagram for Empowering Decision-Making with Power BI’s Data Mining 
Capabilities for Non-Technical Users 

3.5.    Real-Time Data Mining and Monitoring with Power BI 

Real-time data mining in Power BI helps firms make dynamic decisions by monitoring critical KPIs. 
Live data streams enable Power BI users to refresh dashboards and reports with the latest data. Operations 
departments like logistics, sales, and customer support benefit from real-time data, which might reveal concerns 
or opportunities. Real-time dashboards in Power BI may monitor inventories, service response times, and live 
sales. Users may get alerts when inventory drops below a certain level or website traffic spikes. These notifications 
let users act fast on developing trends. Power BI lets business users monitor operations and make real-time 
modifications using live data. Real-time data mining lets users rapidly find inefficiencies and optimise operations 
as fresh data becomes available, supporting continuous improvement. 

3.6.    Collaborative Decision-Making and Report Sharing 

Power BI's sharing and report delivery tools enhance decision-making via collaboration. Share 
dashboards and reports with colleagues to collaborate on data analysis and decision-making. Power BI's report 
sharing features safeguard report sharing across departments or organizations, ensuring only authorized workers 
may access important business data. Interactive reports let recipients browse data, apply filters, and engage with 
visualizations in real time. The interaction allows teams to share ideas and participate in decision-making from 
multiple viewpoints. Users may discuss data findings on Microsoft Teams and SharePoint using Power BI's 
seamless integration. Power BI's automated report refreshes guarantee stakeholders always get the latest data. 
Users may export reports to PDF and Excel to share insights with external partners or stakeholders who may not 
have Power BI access. 

IV. RESULTS AND DISCUSSIONS 

4.1.    Self-Service Data Mining with Natural Language Querying 

Power BI's Q&A tool lets non-technical users mine data by asking questions in straightforward English. 
Users may ask Power BI, “What were the top-selling products last quarter?” or “Show the trend of sales by region,” 
and it will produce visualizations. This natural language interface simplifies data mining by removing difficult 
queries and technical skills. Q&A makes data analysis easier for non-data scientists and analysts. Conversational 
data exploration democratizes company information, allowing individuals at all levels to autonomously explore 
data and uncover insights. Power BI helps decision-makers make data-driven choices without technical specialists 
by incorporating natural language processing into its data mining capabilities.  Figure 6 shows product category 
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and region-specific sales performance. Total Sales displays category income, whereas Total Units Sold shows 
item sales. The Average Sales Price shows the average product price, revealing the pricing strategy. Customers 
rate items and services using the Customer Satisfaction Score. Utilizing Power BI to show this data helps non-
technical people make educated choices, discover high-performing products, and highlight areas for development, 
improving corporate performance. 
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                                                    Figure 6: Sales Performance Overview 

Table 1 shows how Power BI lets users design and apply predictive models for business insights. The 
models include regression analysis, clustering, time forecasting, decision trees, and anomaly detection. Power BI's 
DAX functionality and AI graphics make these models easy to install for non-technical users. Time series 
forecasting uses past data to estimate sales patterns, while clustering segments clients by buying behavior. The 
features include simple visualizations that show variable and trend linkages throughout time. Problems include 
regression model linearity and anomaly detection's data quality sensitivity. This table shows how Power BI helps 
customers create predictive models that provide business data insights to make smarter, data-driven choices. 

Table 1: Utilizing Predictive Models with Power Bi for Business Insights 

Model Regression Analysis Clustering 
Time Series 
Forecasting 

Anomaly Detection 

Description 
Identifies relationships 

between variables 
Groups similar data 

points 
Predict future values 
using historical data 

Identifies irregular 
patterns 

Power BI 
Tool 

DAX Regression 
Functions 

Power BI Clustering 
Time Series Analysis 

with DAX 
Anomaly Detection in 

Power BI Visuals 

Use Case 
Analyzing sales vs. 

marketing spend 
Segmenting customers by 

purchase behavior 
Forecasting seasonal 

sales trends 
Detecting fraudulent 

transactions 

Advantages Easy to interpret 
Simplifies complex data 

sets 
Supports planning and 

budgeting 
Identifies unusual 

patterns 

Limitations 
Assumes linear 
relationships 

Require interpretation of 
clusters 

Needs accurate 
historical data 

Sensitive to data 
quality 

4.2.    Data Security and Governance in Power BI 

 Any company managing sensitive corporate data must secure and control it. Power BI protects data 
during data mining with robust data governance features. Role-based access control (RBAC) restricts access to 
datasets, reports, and dashboards to authorized users, protecting sensitive data. Integrating Power BI with Azure 
Active Directory (AAD) and Microsoft Information security allows safe authentication and data security. These 
features encrypt data in transit and at rest to comply with GDPR and HIPAA. Power BI's audit logs and activity 
monitoring tools provide data governance transparency and accountability by tracking data access and usage. 
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These security and governance features allow organizations to mine data safely and legally. Healthcare, banking, 
and government need data security; thus, this is crucial. Figure 7 shows marketing campaign efficacy. The 
Engagement Rate provides the proportion of campaign interactions, while the Reach column shows the number 
of individuals reached by each campaign type. The Conversion Rate shows the proportion of engaged users that 
bought something. Total Revenue is campaign revenue, while Cost per Acquisition is client acquisition cost. 
Power BI's data mining lets non-technical individuals evaluate marketing tactics, optimize expenditure, and boost 
campaign performance. 

Reach
(Thousands)

Engagement
Rate (%)

Conversion
Rate (%)

Total
Revenue ($)  

                                                      Figure 7: Marketing Campaign Effectiveness 

Table 2 shows how Power BI improves data visualization and reporting for non-technical people to 
understand and share insights. Interactive dashboards, heat maps, bar charts, geo-maps, and custom reports are 
included. These capabilities let users construct dynamic visualizations like interactive dashboards for sales trends 
or geo-maps for regional success. Story Points and Report Builder in Power BI help stakeholders understand 
complicated data by creating captivating tales. Benefits include real-time data and attractive visualizations to 
improve decision-making. Design skills are needed to produce attractive dashboards, and custom reports take time. 
This table shows how Power BI's visualization capabilities help users turn data into actionable insights for 
informed organization-wide decision-making. 

Table 2: Data Visualization and Reporting in Power Bi for Decision-Making 

Visualization Type Interactive Dashboards Bar Charts Geo-Maps 

Description 
Dynamic visuals for real-time 

analysis 
Compare categorical data Map data geographically 

Power BI Tool Dashboard Designer Bar Chart Wizard Map Visualization 

Use Case 
Monitor key performance 

indicators 
Compare sales by product 

category 
Show store locations and 

performance 

Benefits Real-time insights 
Easy to understand 

comparisons 
Highlights location-based trends 

Challenges Requires design skills 
Can become cluttered with 

too much data 
Dependent on data accuracy 

4.3.    Automating Data Refresh and Workflow Integration 

Power BI automates data refreshes so reports and dashboards always show the latest data. Organizational 
demands might determine daily, weekly, or more frequently automated data refresh cycles. This automation saves 
non-technical people from tedious data extraction and ensures choices are based on the latest data. Businesses can 
automate processes and trigger data-driven activities using Power BI and Microsoft Power Automate. A Power 
BI alert for a dramatic sales reduction might start a process. 
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4.4.    Leveraging Power BI’s Embedded Analytics for Custom Applications 

Businesses may incorporate Power BI's data mining functions into bespoke apps or online portals. 
Advanced data insights are available to non-technical consumers without interacting with Power BI. Business 
apps with interactive dashboards, visualizations, and reports allow users to explore and analyze data in their 
workflows. Sales performance dashboards may be integrated into a retail company's inventory management 
system to let shop managers track sales and stock levels in real time. Client care teams may analyze client 
interactions and find ways to enhance service using integrated analytics in CRM systems. These integrated 
systems may be tailored to department requirements, giving users access to essential data in their operating 
environment. Businesses may provide personalized data insights to clients, partners, and customers with Power 
BI's integrated analytics. Interactive dashboards enable users to see business data and make real-time choices, 
improving consumer engagement. 

IV. CONCLUSIONS 

Power BI's data mining features empower non-technical users' decision-making, yet user uptake and 
competency are difficult. Non-technical people may struggle with data interpretation and visualization tools, 
limiting their usage. Power BI has excellent capabilities, but managing excessively big datasets may slow speed 
and responsiveness, delaying insights. Data literacy among non-technical users may change organizational culture, 
encouraging cooperation and data-driven strategy. Enhancing training programs and tools to improve user 
confidence and competence and integrating AI and machine learning for deeper analytics are future goals. Power 
BI's ongoing advancements might simplify data mining procedures. By tackling Power BI's constraints, 
organizations can maximize their influence on decision-making at all levels. This research used Sales Performance 
Data and Marketing Campaign Data. In the first dataset, product categories include electronics, furniture, apparel, 
beauty products, groceries, and regions like north, south, east, west, and central. Total sales (in $) are 40,000 to 
1,50,000, total units sold are 1000 to 4000, and average sales price is 30 to 60. Customer satisfaction is 4.2 to 4.8. 
In the second dataset, campaign type parameters such Electronics, Furniture, Apparel, Beauty Products, and 
Groceries reach 60 to 150 thousand people. Engagement rate (20–35%), conversion rate (5–12%), total revenue 
(30,000–1,000,000), and cost per acquisition (10–20%) are derived. 
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