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Abstract:

This study explores the role of predictive analytics in optimizing B2B sales performance in the textile industry, focusing
on Bavana Textiles, a leading manufacturer in Coimbatore, India. By leveraging historical sales data and advanced forecasting
techniques, this research enhances sales predictions, improves inventory management, and maximizes profitability. Using
polynomial regression models with seasonal adjustments, the study identifies clear demand patterns and offers actionable insights
for strategic decision-making. The findings highlight the importance of data-driven strategies, including targeted marketing, just-
in-time inventory management, and customer retention programs, to address market fluctuations and drive sustainable growth.
Key Words: Predictive Analytics, B2B Sales, Textile Industry, Sales Forecasting, Machine Learning, Inventory Management,
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Introduction:

Background:

The textile industry plays a crucial role in global trade, contributing significantly to employment and economic growth.
In India, the sector is a key driver of industrial production, with businesses constantly seeking technological advancements to
optimize operations. Bavana Textiles, a leading player in textile manufacturing, faces challenges in demand forecasting, inventory
management, and sales optimization. Traditional forecasting models fail to capture seasonal trends and market fluctuations,
leading to inefficiencies such as stock shortages, excess inventory, and lost revenue opportunities. This study explores the
potential of predictive analytics in addressing these issues, offering a data-driven approach to sales forecasting and operational
planning.

Statement of Problem:

Bavana Textiles struggles with inaccurate sales forecasting, leading to:

e  Stock imbalances: Overstocking increases holding costs, while under stocking results in lost sales.
o Ineffective resource allocation: Poor forecasting affects procurement, labor planning, and financial stability.
e  Market unpredictability: Seasonality and external factors complicate demand forecasting.

Objectives:

The study aims to:

Improve inventory planning through predictive analytics.

Enhance sales forecasting accuracy.

Optimize resource allocation based on future sales patterns.

Provide insights for targeted marketing strategies.

Gain a competitive edge through proactive business adjustments.
o Develop Al-driven forecasting models for real-time data processing.

Review of Literature:

Importance of Predictive Analytics in Sales Forecasting, Predictive analytics uses statistical models, machine learning,
and Al to anticipate future trends. Research by Ahmed & Bose (2020) shows that businesses leveraging predictive models
improve demand forecasting accuracy, enabling better inventory control and financial planning.

Al and Machine Learning in the Textile Industry, Studies by Kumar & Mehta (2023) and Singh & Patel (2022) highlight
Al’s role in refining sales forecasting. Al-driven analytics detect seasonality and economic trends, enhancing decision-making for
textile firms. Additionally, advanced data analytics tools such as neural networks and time-series modeling improve accuracy in
demand prediction.

Challenges in Demand Forecasting, Market fluctuations, changing consumer trends, and external disruptions affect sales
predictions. Brown & Jackson (2020) emphasize that polynomial regression and deep learning improve forecasting accuracy by
capturing nonlinear trends. Furthermore, traditional models lack adaptability to unexpected shifts, making machine learning-based
approaches more effective.

Data Analysis & Interpretation:
Data Collection and Preprocessing:
e Data Source: Historical sales data from Bavana Textiles.
e Key Variables: Date (time-series data) and Sales (numerical values).
e Preprocessing:
o Handling missing values.
o  Converting dates to numerical format.
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o Normalizing sales data for better model accuracy.
o ldentifying seasonal peaks and outliers.
Predictive Modelling Approach:
e Polynomial Regression: A degree-six polynomial model was chosen to capture sales patterns.
e Seasonal Adjustments: Demand variations due to festivals and economic cycles were incorporated.
e Machine Learning Integration: Al-driven algorithms, including LSTM (Long Short-Term Memory) networks, were tested
for enhanced forecasting.
e Validation Metrics: Mean Absolute Error (MAE) and Root Mean Squared Error (RMSE) were used to assess accuracy.
Forecasting & Visualization:
e  Forecasting future sales for 12 months.
o Data visualization using Matplotlib and Seaborn for clarity.
e Comparative analysis between Al-driven forecasts and traditional regression models.
Findings
e Sales peak in October, November, December, and March, likely due to festive seasons, year-end purchases, or business
procurement cycles.
e Declining sales in May, September, and February suggest seasonal disengagement, lower consumer spending, or
ineffective promotions.
e March’s sales spike may strain supply chains, causing stockouts, delays, or increased operational costs.
e Poor demand forecasting can lead to excessive inventory in low months and shortages in peak months.
e Lack of customer retention strategies may result in reduced repeat purchases and engagement.
e Machine learning models improve forecasting accuracy, particularly for complex seasonal trends.
Monthly Sales Analysis for 2025-2026 (Predicted)
Introduction:
This analysis presents the predicted monthly sales performance from April 2025 to March 2026, offering insights into
growth rates, seasonal trends, and potential market behavior.
Data Overview
e Month: The corresponding month of the sales record.
e Sales: Predicted total sales amount for each month in INR.
Month-on-Month (MoM) Growth Rate Table:

Month Sales (INR) MoM Growth (%0)
Apr-25 38,05,562.46 -
May-25 32,54,045.79 -14.49%
Jun-25 66,18,909.64 103.41%
Jul-25 85,81,519.15 29.65%
Aug-25 61,95,737.18 -27.80%
Sep-25 27,01,306.32 -56.40%
Oct-25 36,21,825.90 34.08%
Nov-25 1,01,86,261.46 181.25%
Dec-25 1,32,10,865.42 29.69%
Jan-26 46,56,326.31 -64.75%
Feb-26 10,00,000.00 -78.52%
Mar-26 20,18,289.42 101.83%

Key Insights:
e Highest Growth Surge:
o A substantial increase is predicted from February to March 2026, with a 101.83% growth surge likely due to
end-of-year clearance or seasonal demand spikes.
e  Major Sales Declines:
o Predicted sharp sales drops are expected in May (-14.49%), September (-56.40%), and February (-78.52%),
suggesting possible periods of low demand or market downturns.
e  Mid-Year Peak:
o Sales are expected to peak in November 2025 (181.25% growth), likely influenced by festive season demand or
major promotional campaigns.
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Predicted Trend:

A significant surge during June-July 2025.
Sharp declines during August-September 2025.
Major growth peaks forecasted for November 2025 and March 2026.

Suggestions:

Allocate higher budgets for marketing during peak months to maximize revenue potential.

Implement targeted digital campaigns, influencer marketing, and festive promotions to boost sales.

Introduce discounts, loyalty programs, or bundled offers in May, September, and February to increase engagement.

Use just-in-time (JIT) inventory management to prevent stockouts and overstocking during high-demand periods.

Invest in Al-powered predictive analytics to enhance demand forecasting and optimize resource allocation.

Develop strong customer retention strategies such as loyalty programs, exclusive member discounts, and personalized
offers.

Deploy cloud-based analytics platforms to enable real-time data analysis and quick decision-making.

Conclusion:

This study highlights the critical role of predictive analytics in optimizing sales performance and inventory management

at Bavana Textiles. Through an in-depth analysis of historical sales data, the findings reveal clear seasonal demand patterns.
Implementing just-in-time (JIT) inventory management and predictive analytics can help maintain optimal stock levels,
preventing both overstocking and stock shortages. The study also emphasizes the importance of customer retention, targeted
marketing, and Al-driven forecasting to ensure long-term business sustainability and profitability in the textile industry.
Furthermore, integrating machine learning models such as LSTM networks and cloud-based data platforms can enhance accuracy
in demand forecasting, enabling data-driven business strategies for sustained growth.
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