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[bookmark: _Toc235109128]Executive Summary
The report assesses the potential of using business intelligence, data warehousing, data mining and predictive analytics services in enhancing the decision-making processes in FreshMart Retail Ltd., a hypothetical medium-sized UK omnichannel grocery retailer with 25 physical stores and an online portal. The technologies discussed are a phased Kimball-style data warehouse, ETL processes, dependent data marts, regression, association-rule mining, SPSS Modeler, Altair AI Studio, Excel and Power BI. The results show that a centralised warehouse may enhance consistency of data, minimise dependence on failed-to-link spreadsheets and offer solid historical data on sales, stock, supplier and customer analysis. Regression would aid in forecasting demand and replenishment, and association rules would aid in finding helpful combinations of products to cross-sell, package and place on shelves. Predictive modelling should be done using SPSS Modeler, whereas automated reporting, anomaly detection, forecasting visuals and store-level dashboards should be done using Power BI. The report also finds that the benefits are conditional on the data quality, qualified staff, governance, adherence to the GDPR and resistance against internal abuse and external cyber-attacks. FreshMart should then start with sales and inventory data, assign data ownership explicitly, implement role-based access and encryption, test the system in a limited number of stores, and then roll it out gradually as users confirm the validity, business worthiness, and usefulness of its outputs.
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1. Introduction
	FreshMart Retail Ltd. is a medium-sized UK-based omnichannel grocery retailer with 25 physical stores and a web-based shopping platform. Its operations generate substantial data across eight sources: sales transactions, inventory systems, customer loyalty records, suppliers, deliveries, promotions, returns and website interactions. But cross-functional fragmentation between these systems can undermine reporting, lead to incoherent information, and induce stock-outs, overstocking, food waste, and poor demand prediction. This report analyses potential ways to use business intelligence, data warehousing, and data mining to enhance FreshMart's operational efficiency, forecasting, and decision-making. It initially examines current BI, DW, and DM trends and analyses an appropriate data-warehouse architecture. It then analyses regression and association rule mining, compares predictive analytics tools, and evaluates ethical, GDPR, and cybersecurity concerns. The concluding sections outline Power BI dashboards and identify key implementation priorities to implement evidence-based management better and enhance business performance across FreshMart's store and online operations, with a moderate, business-proportionate implementation plan.
[bookmark: _Toc235109130]2. Trends in BI, DW and DM
	Business intelligence (BI) is a combination of technologies, processes and methodologies to transform organisational data into actionable information. A data warehouse (DW) is a stored historical repository that is independent and filled by operational transaction systems, and data mining (DM) references patterns and predictive connections in vast datasets. For FreshMart, AI-based analytics, cloud warehousing, and real-time BI can be used rather than descriptive reporting on its own since they can predict demand, identify stock movements, and issue notifications. Based on evidence of 366 firms, Chatterjee et al. (2023) attributed better forecasting and decision-making to big-data analytics where organisations had resources and capabilities to utilise the outputs. Nevertheless, AI can learn to reproduce mistakes on low-quality data, and complete cloud migration would enhance the reliance on connectivity, vendors and expert skills. Al-Sharafi et al. (2023) found that complexity was the strongest influence on cloud integration among 415 SMEs. FreshMart must thus consider a staged hybrid strategy, using sales and inventory to start with instead of moving all the systems at once.
	FreshMart is better suited to a Kimball-style dimensional architecture than an enterprise-focused Inmon model or a data lake with no structure. This is because it group Sales and Inventory facts by the Product, Customer, Store, Supplier, Promotion, and Time dimensions enabling data marts to generate reports in real time. Van Gils (2023) distinguishes Kimball’s dimensional approach from enterprise-wide alternatives; although an Inmon model could strengthen central integration, it would require initial design and slower implementation. A data lake might also fit diverse formats but would be over-governed and technologically complex to FreshMart structured retail transactions. ETL would harmonize records among the operational systems, and semantic means would minimise heterogeneity and enhance interoperability (Antunes et al., 2022). CRISP-DM would direct business knowledge, data knowledge, creation, modelling, assessment and launch. Because these phases interact as data and model conditions change, FreshMart should combine incremental Kimball delivery with model and dashboard review (Tripathi et al., 2021).
[bookmark: _Toc235109131]3. Data Warehousing in the Organisation Applications
[bookmark: _Toc235109132]Data Integration and Quality
	Data warehousing at FreshMart would involve designing and operating a subject-oriented, integrated, time-variant and non-volatile repository that remains separate from its operational transaction systems. ETL would extract, cleanse and load point-of-sale records, online orders, loyalty activity, inventory balances, supplier deliveries, promotions, returns and the interactions of the website. Duplicate customer profiles, incorrect product codes and irregular store identifiers would be rectified prior to the agreed measure of gross margin, food waste and stock-out rate. Antunes et al. (2022) discovered that semantic OLAP may enhance knowledge discovery and improve data analysis and interoperability, and ontology standards can be used to design BI applications. Moreover, Gopal et al. (2024) noted that the choice of analytics technologies assumed by retail companies is frequently associated with a feasible trade-off between the goal of loyalty to customers and its cost. FreshMart thus needs to retain metadata indicating the origin of each measure, definition, and transformation rule.
[bookmark: _Toc235109133]Data Access and Operational Efficiency
	A phased hybrid architecture would give FreshMart quicker access without the cost of an immediate enterprise-wide build. A Kimball-style star schema could link Sales and Inventory fact tables to Product, Customer, Store, Supplier, Promotion and Time dimensions (Kimball and Ross, 2013). Managers would be able to roll daily sales to monthly sums, drill down to store, regional, category, campaign or supplier. Goncalves et al. (2023) applied the Vercelli’s method to deploy a full-scale BI solution with the focus on sales KPIs, indicating how operational data readiness may facilitate structured reporting. Gopal et al. (2024) ranked RFID as the leading among nine reviewed retail technologies and cloud computing as the second due to its capacity to scale and relevance of integration. FreshMart can integrate RFID inventory counts with scheduled warehouse updates to detect late deliveries, misplaced goods and suppliers who are constantly linked to shortages and substitute manual consolidated spreadsheets with more timely exception reporting.
[bookmark: _Toc235109134]Strategic Decision-Making
	The warehouse would support decisions by preserving evidence across FreshMart’s stores and online channel. Executives may compare profitability and demand and buyers may look at supplier lead times and reliability of delivery. For example, before opening a store in a new region, executives could compare three years of online orders, store sales, margins, food-waste levels and supplier performance. Expansion would be justified by sustained demand, margin and supply coverage, and postponement justified by weak demand or high fulfilment costs. Falatouri et al. (2022) compared over 37 months of retail sales and found that LSTM was more effective at predicting stable demand, whereas SARIMA was more effective at predicting seasonal products, with SARIMax performing better with promoted products. In addition, Gopal et al. (2024) compared retail analytics to seven measures along the supply chain, like chain integration, cost, flexibility, and demand management. FreshMart could therefore compare forecast and actual demand, connect late deliveries with stock-outs, and test whether discounts increased sales without reducing margin.
[bookmark: _Toc235109135]4. Data Mining Techniques
[bookmark: _Toc235109136]Regression for Demand Forecasting
	Regression is a supervised statistical algorithm which predicts a continuum outcome given explanatory variables. At FreshMart, multiple regression could estimate demand using sales, price, discount level, holidays, store footfall and weather. Tang (2025) found that a multilayer perceptron explained 93.98% of variance in retail sales, compared with 85.69% for ridge regression, showing a trade-off between predictive accuracy and interpretability. Wang and Gu (2022) also discovered that sales prediction could be enhanced by retail and economic indicators. Regression is preferable for FreshMart’s initial model because its coefficients show how each factor influences demand, enabling managers to explain replenishment decisions clearly. Neural networks can be more accurate, but they also demand expert knowledge and do not give clear results. FreshMart could create the model using SPSS Modeler and release forecast-versus-actual outcomes using Power BI. This model directly relates quantifiable demand drivers to purchasing and stock allocation and reduction of waste without being complicated to an extent that it cannot be accepted by the managers who authorize the renewal decision.
[bookmark: _Toc235109137]Association Rules for Basket Analysis
	Association-rule mining is an unsupervised technique that discovers products bought together and evaluates relationships through support, confidence and lift. FreshMart can use it on the anonymised till records and online-basket records to determine the combinations that would be placed on shelves, bundles and personalised promotions. Chen and Gunawan (2023) introduced purchase periodicity and a customer-engagement index to the RFM analysis, enabling recommendations to consider customer value and purchase timing. Their examination indicated a rule associated with toys and stationery and storage items with 20.047% support, 65.421% confidence and a lift of 1.672, meaning that the mix occurred more frequently than by chance. FreshMart may conduct such analysis either in Altair AI Studio or SPSS Modeler and forward approved rules to Power BI. However, a frequent combination may deliver little margin or create stock pressure. 
[bookmark: _Toc235109138]5. Predictive Analysis
[bookmark: _Toc235109139]Predictive Modelling Tools
	FreshMart should consider SPSS Modeler as the primary predictive modelling tool due to its graphical interface, which enables an analyst to develop a data stream, compare models and package workflows to implement them. IBM (2026) further integrates project views of CRISP-DM, therefore, preparation, modelling, evaluation and deployments could be recorded in a single environment. Excel remains useful for small prototypes. Its Analysis ToolPak produces regression output tables and charts, but Microsoft (2026a) states that analysis operates on one worksheet at a time, limiting repeatable modelling across many stores and products. The reason why Altair AI Studio is a viable option is that this visual workflow can be used to create rapid prototypes and bridge siloed data to existing systems (Altair, 2026). Table 1 compares the four tools against FreshMart’s requirements for modelling capability, usability, system integration and automation.

	Table 1. Comparison of Predictive Analytics Tools for FreshMart
	Tool
	Main features
	Usability
	Integration and automation
	Suitability

	SPSS Modeler
	Regression, machine learning and repeatable modelling workflows
	Visual interface, but requires analytical expertise
	Connects to organisational databases and supports model deployment
	Best for governed predictive modelling

	Power BI
	Forecasting visuals, anomaly detection and dashboards
	Accessible to managers
	Strong warehouse integration, scheduled refresh and alerts
	Best for reporting and monitoring

	Altair AI Studio
	Visual data mining, machine learning and rapid prototyping
	Requires some analyst training
	Connects multiple data sources and supports reusable workflows
	Credible alternative to SPSS Modeler

	Excel
	Regression and basic statistical analysis
	Familiar and easy to use
	Limited automation and unsuitable for large, repeated models
	Suitable for prototypes only


[bookmark: _Toc235109140]Automated Reporting and Forecasting
	Power BI should provide FreshMart’s reporting and forecasting layer rather than replace models validated in SPSS Modeler. Microsoft (2026a) affirms that its Analytics pane supports predicting time-series visuals with forecasts, or error bars and anomaly detection, enabling managers to make comparisons between projected demand and actual sales and investigate suspicious stock patterns. Incremental refresh works automatically by building and updating partitions and reloading data when it is updated, minimizing resources used to refresh sales tables (Microsoft, 2025). Fresh-Mart may refresh store sales, stock levels and supplier information on scheduled deliveries, and DirectQuery or real-time partitions to stock alerts of urgent requirements. Nevertheless, failures of refresh, dependency of a gateway and poor semantic models can cause a dashboard to look up to date when its underlying data is not. Power BI works best when users can view the refresh status, forecast uncertainty, and data ownership.
[bookmark: _Toc235109141]6. Ethical and Data Security Considerations
	FreshMart will process loyalty profiles, online orders, and personalised promotions in accordance with the UK GDPR and the Data Protection Act 2018. As a data controller, it remains accountable for cloud providers and analytics vendors handling customer records. Haddara et al. (2023) found that GDPR compliance increased e-commerce operating costs but strengthened security and customer trust. Marketing consents should be precise, informed, and withdrawable, but privacy notices should elaborate on the purpose, retention, and use of data. AI-driven decisions also create fairness risks. For example, a promotion model trained mainly on high-spending loyalty customers could direct discounts away from lower-income areas. The Information Commissioner’s Office (2023) obliges organisations to evaluate the fairness of AI processing results, as well as the recording of design decisions and the risks of discrimination. FreshMart should thus experiment with models of bias, clarify influential variables, and have humans analyse them, then use customer targeting or store-allocation decisions.
	The internal threats comprise unauthorised downloads, password sharing, and access to passwords without proper roles. FreshMart should use role-based access, multi-factor authentication, permission reviews, audit logs, pseudonymisation, and encryption in transit and at rest. According to Iqbal et al. (2024), weak authorisation is one of the common hazards, along with data leakage and database attacks. Network segmentation, patching, offline backups, and supplier security checks would reduce ransomware and third-party exposure.
[bookmark: _Toc235109142]7. Reporting and Dashboard Solutions
	Power BI should serve as FreshMart’s principal reporting platform because it can combine warehouse measures from sales, inventory, suppliers and online channels in one management view. Zimmermann and Brandtner (2024) created dashboards based on actual transaction data as prepared by RFM analysis, market-basket analysis, TURF analysis and demand forecasting of an Austrian retailer, demonstrating that multiple analytical techniques can be presented in a single interface to aid in customer acquisition and retention. The executive dashboard at FreshMart thus ought to include daily sales, gross margin, forecast accuracy, stock-out rate, food waste, inventory turnover, and supplier fulfilment, and drill-through reports could be used to investigate at the regional and store-level. According to Microsoft (2026b), automatic page refresh can query DirectQuery sources after fixed intervals, or after detected changes, although very short intervals add load to the source and capacity. FreshMart ought to limit this capability to urgent stock and delivery exceptions instead of all visuals. In an experiment involving 167 respondents, Burnay et al. (2024) discovered that informational, representational and non-informational dashboard loads influence adoption. The dashboard must then be built on a small set of well-labelled KPIs, ideally represented in a visible refresh time and threshold stock-out warning, allowing managers to view exceptions rapidly without perplexing them by having many charts on the screen or trivial, sickly aesthetic information displays. Appendix A provides a Power BI dashboard mock-up of how FreshMart officials could track key performance indicators, explore store-level anomalies and trigger notifications regarding stock or supplier.
[bookmark: _Toc235109143]Conclusion
	FreshMart’s fragmented sales, inventory, loyalty, supplier and online data can be converted into a reliable decision resource through an integrated data warehouse, mining techniques and role-focused reporting. Gradual transition to a Kimball-style architecture would provide the retailer with steady definitions, quicker access and manipulation compared to disjointed spreadsheets or departmental systems. Regression provides a practical layer on which to predict product demand, and association-rule mining can be used to identify profitable product-basket associations that can be cross-sold and positioned. SPSS Modeler is the stronger platform for governed predictive modelling, with Power BI providing automated reporting, anomaly detection and store-level dashboards. These advantages will rely on the correct source data, ownership, staff capacity and model constant review. FreshMart should start with sales and inventory data, create data owners and service standards, implement privacy-by-design and role-based security, pilot the solution in selected stores, and then roll it out on a broader scale. This would be a rational step towards better management of inventory, reducing wastage, assisting in supply decisions, and making responsible and timely decisions.
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	Figure A: Illustrative FreshMart executive dashboard created in Power BI using hypothetical data.
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Figure AL Illustrative FreshMart executive dashboard created in Power BI using hypothetical data.
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