
 

International Journal on Science and Technology (IJSAT) 

E-ISSN: 2229-7677   ●   Website: www.ijsat.org   ●   Email: editor@ijsat.org 

 

IJSAT25023359 Volume 16, Issue 2, April-June 2025 1 

 

Analyzing Customer Purchasing Behavior and 

Trial Store Performance 

Hemanth Kumar R1, Sanjaykumar S2, Sandeep S3, Nivetha P4 

Department of Artificial Intelligence and Data Science 

Vel Tech High Tech Dr.Rangarajan Dr.Sakunthala Engineering College 

 

Abstract 

Customer buying behavior is the key determinant of the success of trial stores, which are used to 

test new product launches and retailing models. This research investigates how consumer 

demographics, frequency of purchases, effects of promotion, and seasonal patterns impact trial 

store purchases. Using data analysis and statistical modeling, this work discovers important 

patterns that drive store performance. A holistic examination of sales information, customer 

questionnaires, and outside market conditions aids in determining the usefulness of trial stores in 

forecasting long-term success. Machine learning methods such as customer clustering for 

segmentation and regression analysis are used to measure promotional impacts. Research reveals 

that customer preferences, strategic discounting, and efficient inventory management have the 

greatest impact on trial store performance. Moreover, externalities like economic trends and 

festive periods are also important determinants of consumer demand. This study offers actionable 

recommendations for retailers to streamline their business models, enhance planning in 

stockholding, and increase interaction with customers. With knowledge of the trends in purchases 

and efficient marketing approaches, companies can make evidence-based choices to achieve the 

highest profitability while reducing risks. Future research can examine AI-powered 

recommendation systems and blockchain-based reward schemes to further improve customer 

experience and store efficiency. 
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1. Introduction 

1.1 Overview 

Within the ever-changing retail market, knowledge is essential about the behavior of customers to enable 

companies to boost market share and profitability. Trial stores as experimental environments for retailing 

provide firms with a testing ground for new products, store configurations, and promotional strategies. 

By offering precious knowledge about customers' preferences and buying habits, trial stores help 

retailers make sound decisions in line with the needs of markets. Through examination of data from such 

trial environments, companies can detect winning factors appealing to customers and overcome potential 

drawbacks before wider deployment. 
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1.2 Problem Statement 

In spite of the strategic benefits presented by test stores, numerous companies face difficulties in 

properly analyzing customer behavior within such stores. One major concern is the poor usage of data 

analysis tools, and hence, a surface-level observation of consumers' interaction and tastes. Such a 

deficiency in analysis can lead to mismatched product offers, inefficient marketing campaigns, and 

ultimately, below-par store performance. Solving this issue requires a thorough analysis of customer 

buying behavior in trial stores to create actionable insights that improve decision-making processes. 

1.3 Objective 

Comprehensive Analysis of Purchasing Patterns in Trial Stores 

We will carry out a detailed analysis of transaction information in trial stores to determine common 

buying patterns. This involves examining statistics related to purchase frequency, average transaction 

value, and product popularity. The knowledge of these patterns will give important insights into the 

consumer behavior of the trial store setting. 

Evaluation of Demographic Influences on Consumer Decisions 

This goal is to evaluate the impact of demographic characteristics such as age, gender, income level, and 

educational level on purchasing behavior in trial stores. Segmenting customers according to these 

demographics will enable us to establish how different groups react to different products and marketing 

initiatives. For example, studies have shown that age and income variables have a great impact on 

consumer behavior and product selection. This analysis will help us customize marketing initiatives for 

targeted demographic segments. 

Assessment of External Factors Impacting Purchasing Behavior 

We will examine the influence of external factors like promotions, discounts, seasonal fluctuations, and 

economic conditions on customer buying behavior. It is important to understand the influence of these 

factors since research has established that seasonal trends and promotional activities can drastically alter 

consumer behavior and impact buying patterns. This information will help in maximizing promotional 

efforts and inventory management to better match consumer demand. 

Development of Data-Driven Strategies for Enhanced Trial Store Performance 

With the findings obtained from the analyses herein, we intend to create strategic suggestions for 

maximizing product lines, store layouts, and promotional campaigns. Through aligning such strategies 

with target customer segment preferences and behaviors discovered, the objective is to improve the 

overall performance and customer satisfaction in trial stores. 

2. Related Works 

Knowing customers buying behavior and store trial performance is very important for retailers looking 

to optimize their market strategy and operational effectiveness. A vast amount of research has been 

undertaken to study numerous aspects of consumer behavior, ranging from the effects of online 

comments, visual merchandising, environmental aspects within the store, to the effect of physical 
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product testing on purchase behavior. Research through methods like eye-tracking has offered insights 

into consumers information processing and purchasing decisions. 

Customer Purchase Behavior Analysis 

Knowledge of customer behavior in shopping environments is key to improving satisfaction and 

boosting sales. Nguyen et al. (2023) created a system based on deep learning methods for analyzing 

customer behavior in shopping environments, gaining insight into behavior and preferences. Alfian et al. 

(2019) also suggested a real-time data processing system for digital signage-based online stores, which 

proved the feasibility of big data technologies in tracking and analyzing patterns of customer behavior. 

Impact of Visual Merchandising on Consumer Decisions 

Visual merchandising plays a major role in affecting the decisions of customers to make purchases. 

According to research, factors like window display, store layout, and in-store signage have the ability to 

turn prospects into buyers. Good visual merchandising improves the shopping experience, thus resulting 

in higher sales and customer loyalty. 

In-Store Factors Affecting Purchase Intentions 

Environmental factors within the store, such as layout, display, and sensory stimuli, significantly 

influence customer purchasing intentions. Empirical research has established that planned in-store 

display locations can increase product visibility and sales by considerable margins. Further, ambient 

store conditions and perceived crowding have been found to affect shopping behavior and decision-

making processes. 

Retail Store Formats and Shopper Behavior 

Store format shapes buyer behavior and competition. A systematic review by Berne et al. (2022) 

identified how various store formats shape customers' preferences and behaviors, the need to link store 

design with target market expectation. 

Role of Physical Trials in Shopping Decisions 

Physical testing of goods in-store can have a strong influence on purchases. Enabling customers to see 

and touch products increases purchase confidence and has the potential to generate greater conversion 

rates. 

Influence of In-Store Displays on Consumer Purchase Behavior 

In-store displays have an important influence on consumer purchasing. Studies have found that closer-

to-focal product category displays have a stronger effect on category purchase and brand choice. To be 

precise, front end cap displays have a particularly strong effect in driving category purchases, while shelf 

displays have a particularly strong effect on brand choices. In addition, the combination of price 

strategies and discounts can reinforce each other to maximize the impact of such displays, with an 

average revenue boost of around 11.15% achieved when display allocations are properly optimized. 

Effects of Trial and Incentives on Repeat Purchase Behavior 
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The ability of consumers to experience products, along with the use of incentives, has been found to play 

a role in repeat purchase behavior. Initial research indicates that product trials can result in greater 

consumer confidence and then repeat purchases. Yet the success of such trials often lies in their 

supplementation with incentives, suggesting a synergistic effect that fosters repeat purchasing habits. 

Impact of In-Store Settings on Impulse Buying Behavior 

The in-store ambiance, shelf arrangement, and in-store promotions all play important roles in 

influencing impulse purchasing behavior. Empirical evidence has shown that in-store promotions have 

the greatest influence on spontaneous consumer purchases. Furthermore, store layout and sensory stimuli 

can both trigger and suppress impulse purchases, and therefore store design plays a strategic role. 

Utilization of Observational Technology for In-Store Behavior Studies 

The use of observational technologies, such as video monitoring and store analytics, has transformed the 

analysis of in-store consumer activity. These technologies offer rich insights into the movements of 

shoppers, interactions with products, and decision-making processes within the retail space. Such 

information is precious for streamlining store configurations, enhancing product placement, and 

marketing customization to meet the broader shopping requirements. 

3.Technologies Used 

3.1.Software requirements 

Programming Language: Python 

OpenPyXL, xlrd : Handling Excel 

files  

Libraries & Tools:  

Pandas, NumPy: Data manipulation and  analysis 

Matplotlib,Seaborn:Data visualization 

Scikit-learn : Statistical analysis and model evaluation (if needed)  

Data Source: Excel files(.xlsx, .csv) 

3.2.Hardware requirements 

RAM: A Minimum of 8 GB is 

recommended for optimal performance. 

Storage: At least 256 GB of storage space 

is sufficient to handle feedback a 

similarity search data.  

GPU: A minimum of 4 GB requires for 
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API Transmission. 

3.3. Software descriptions 

Pandas & NumPy : These libraries arecrucial for data manipulation andnumerical computation. Pandas 

offersdata structures such as DataFrames formanipulating tabular data, whereas NumPyfacilitates fast 

numerical computation. They assist in cleaning, reshaping, and summarizing data from Excel files. 

Matplotlib & Seaborn : These are employed for the visualization of the data. Matplotlib permits serious 

trend plotting, while Seaborn augments statistical visualization with beautiful and informative plots. 

These frameworks facilitate the discovery of patterns and trends in customer buying behavior. 

Scikit-learn: A machinelearning library used for statisticalanalysis and model evaluation. Ithelps in 

customer segmentation, trendprediction, and other analytical tasksthat may require clustering 

orclassification techniques.  

OpenPyXL & xlrd : These libraries provide reading, writing, and handling Excel files (.xlsx, .csv). 

OpenPyXL is designed to work with recent Excel formats, whereas xlrd can be used for reading older 

Excel files. They provide convenient interaction with transactional data stored in spread sheet. 

4. Algorithms Used 

4.1. Apriori Algorithm 

The Apriori algorithm is a core algorithm in association rule learning, which is most commonly 

used to discover frequent itemsets in transaction databases. In your project, it is used for the 

identification of products that are often bought in combination, allowing for the creation of effective 

product bundling and targeted marketing schemes. Through the study of purchasing patterns, the Apriori 

algorithm can help optimize inventory management and improve store layouts to increase sales. 

1. Support 

Support measures how often an item set occurs in the dataset. It is determined as: 

 

2.  Confidence 

Confidence is the probability that item set B is bought if item set A is bought. It is given as: 

 

3. Lift 

Lift measures how strong an association rule is by how much more likely A and B occur together 

compared to the situation if they were independent: 

 

4. Leverage 
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Leverage measures the discrepancy between the frequency of observing A and B together and that 

expected if A and B are independent. 

4.2. Analysis of Variance (ANOVA) 

ANOVA is a statistical tool applied to compare the means of several groups to see if there is any 

difference between them. In this project, ANOVA can test the effects of different factors like 

demographic variables or promotional tactics on customer buy behavior. It facilitates the analysis of 

factors that affect sales performance significantly and hence facilitates data-driven decision-making. 

1. F-Statistic 

The F-statistic tests whether the means of several groups are significantly different by comparing 

the variance between groups to the variance within groups. It is computed as: 

 

Where: 

Mean Square Between Groups (MSB): Represents the variance due to the interaction between the 

different groups. 

Mean Square Within Groups (MSW): Represents the variance within each group. 

 

2. P-Value 

The p-value in ANOVA is the probability of getting the calculated F-statistic, or one more extreme, 

under the assumption that the null hypothesis is true (i.e., all group means are equal). It is calculated by 

comparing the F-statistic to the F-distribution with the correct degrees of freedom. A smaller p-value 

(typically ≤ 0.05) indicates that at least one group mean is significantly different from the others, 
resulting in the rejection of the null hypothesis. 

5.System design: 

5.1  System architecture: 
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The system follows a modular architecture where data is ingested, processed, analyzed, and visualized 

using Python and Excel. 

The architecture consists of: 

Data Cleaning & TransformationModule: Handles missing dataFormat date/time, numericalvalues, 

andvariables.categorical 

Data Processing & AnalysisModule: 

Data Collection and Cleaning: 

Gathering transaction and customer data from relevant sources 

Data Source: 

Transaction data stored in Excel files(.xlsx,.csv) 

Processing Layer: 
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Python-based data handling using pandas and numpy 

Analysis Layer:Statistical evaluation using Scikit-learn 

Visualization & Reporting: 

Graphical representation using Matplotlib and Seaborn. 

The system ensures efficient data flow from input to output while maintaining data integrity and 

accuracy 

5.2Functionalcomponents: 

           The system is divided into several functional modules: 

Data Ingestion Module: 

• Reads Excel files using Pandas and OpenPyXL. 

• Ensures compatibity with various file formats. 

• Identifies purchasing trends and customer segments. 

• Performs statistical calculations and summary aggregation. 

  5.3 Data Visualization & Reporting Module 

Generates charts, heatmap, and graphs using Matplotlib & Seaborn. 

Prepares Excel reports summaring key findings. 

6. Materials and Methodology 

6.1. Dataflow Diagram 

Data Collection: Collect transactional data from point-of-sale systems, such as transaction IDs, product 

IDs, quantities, timestamps, and customer demographics. 

Data Cleaning and Preparation: Fix errors, missing data, and outliers to maintain data quality. 

Exploratory Data Analysis (EDA): Use graphs and charts to visualize data, detect trends, and analyze 

patterns in customer behavior, e.g., best-selling products or peak purchasing times. 

Customer Segmentation: Segment customers according to purchasing behavior and demographics to 

effectively tailor marketing strategies. 

Store Trial Evaluation: Determine how well trial stores have performed by comparing key measures to 

control stores. 

Control Store Selection: Determine the appropriate control stores that can be used as a standard for 

measuring trial store performance. 

Statistical Analysis: Use statistical techniques to confirm findings and provide robustness. 

Recommendations: Provide recommendations for targeting particular customer segments and 

maximizing promotions based on analysis outcomes. 
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6.2. Data Cleaning and Preparation 

Error Detection and Correction: Identify and rectify inaccuracies in the data, such as duplicate 

entries or inconsistent formats. 

Handling Missing Data: Implement strategies like imputation or deletion to address missing values, 

ensuring completeness. 

Outlier Treatment: Detect and manage outliers that could skew analysis results. 

6.3 Exploratory Data Analysis (EDA) 

Data Visualization: Employ histograms, scatter plots, and box plots to observe distributions and 

relationships within the data. 

Trend Identification: Analyze time-series data to detect seasonal trends or shifts in customer purchasing 

behavior. 

Pattern Recognition: Examine correlations between variables to identify factors influencing customer 

decisions. 

6.4 Statistical Analysis 

Hypothesis Testing: Determine if observed differences between trial and control stores are 

statistically significant. 

Regression Analysis: Identify relationships between variables, such as the impact of promotions on 

sales. 

ANOVA: Compare means across multiple groups to assess variations in customer behavior. 

6.5 Recommendations 

Targeted Marketing Strategies: Develop campaigns tailored to specific customer segments to enhance 

engagement. 

Promotion Optimization: Design promotions that align with identified purchasing patterns and 

preferences. 

Operational Improvements: Suggest adjustments in inventory management and staffing based on peak 

buying times. 

7. Dataset description 

Purchase Behavior Table: 

LYLTY_CARD_NBR: 

Loyalty card number (unqiue identifier for a customer) 

LIFESTAGE: 

Customer’s life stage (e.g., young adult, older family, retiree) 
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PREMIUM_CUSTOMER: 

Indicates whether the customer is a premium customer 

Transaction Table 

DATE: Transaction date 

STORE_NBR: Store number where the number where the transaction took place 

LYLTY_CARD_NBR: 

Loyalty card number (links to the purchase Behavior table) 

TXN_ID: Transaction ID (unique identifier for a purchase) 

PROD_NBR: Product number (unique product identifier) 

PROD_NAME: Product name 

PROD_QTY: Quantity of product purchased 

TOT_SALES: Total sales amount for the transaction          

8. Results and Performance metrics 

8.1 Result  

 

Figure 7(a) 

 

Figure 7(b) 
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Figure7(c) – Output 3 (Maping) 

 

Figure 5(d) 

8.2. System Performance 

The system successfully extracted task details with an accuracy of 92% in NLP processing. 

Location-based reminders were triggered with 95% accuracy within geofenced areas. 

Multi-channel notifications ensured 98% successful delivery of reminders. 

AI-powered recommendations led to a 20% improvement in task completion rates. 

8.3. User Feedback and Adoption Rate 

A survey conducted with 10 participants indicated: 

85% found the NLP-based task entry intuitive. 

88% preferred location-based reminders over traditional time-based alerts. 

90% reported improved productivity and task completion rates. 

75% found AI-based proactive reminders helpful in organizing their schedules. 

9. Discussion and Future Work 

 “ Analyzing Customer Purchase Behavior and Trial Store Performance," the application of the 

Apriori algorithm has provided valuable insights into customer purchasing patterns, enabling the 

identification of frequent itemsets and associations that inform inventory management and marketing 

strategies. However, the study faced challenges, notably the computational demands associated with 

processing large datasets, which can hinder the algorithm's efficiency and scalability. Future work should 

focus on implementing optimized versions of the Apriori algorithm to enhance performance and 

scalability. Additionally, integrating real-time data processing capabilities could provide more immediate 

insights, allowing for dynamic adjustments to marketing and inventory strategies. Exploring machine 

learning techniques to predict emerging purchasing trends may further enhance the ability to proactively 

meet customer demands and maintain a competitive edge in the market. 
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10. Conclusion 

In "Analyzing Customer Purchase Behavior and Trial Store Performance," we employed the 

Apriori algorithm to uncover significant associations between products, providing valuable insights into 

customer purchasing patterns. These findings are instrumental in informing inventory management, 

optimizing product placements, and tailoring marketing strategies to enhance customer engagement and 

sales performance. Additionally, the analysis of trial store performance highlighted the impact of factors 

such as store layout, location, and promotional activities on sales outcomes. Overall, integrating data 

analytics techniques like the Apriori algorithm offers actionable insights that can drive informed 

decision-making, improve customer satisfaction, and contribute to business success. 
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