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Abstract: Effective inventory and sales management are critical for optimizing profitability and 

operational efficiency in both retail and wholesale sectors. This study analyzes vendor performance to 

identify underperforming brands, evaluate the impact of bulk purchasing on unit cost reduction, and 

assess overall inventory turnover efficiency. Using exploratory data analysis and hypothesis testing 

techniques, the research examines profitability variations between high-performing and low-performing 

vendors based on key performance indicators such as revenue contribution, profit margin, and stock 

movement. The findings reveal a significant dependency on a limited group of vendors, which may 

increase operational risk and reduce supply chain flexibility. Additionally, a clear distinction is observed 

between high-volume vendors and high-margin vendors, indicating differing profitability models that 

require strategic alignment. The study further highlights inefficiencies in slow-moving inventory and 

pricing structures that affect overall financial performance. Based on these insights, actionable 

recommendations are proposed, including vendor diversification, optimized pricing strategies, and 

improved inventory control mechanisms. The proposed approach supports data-driven decision-making 

and enhances long-term sustainability, profitability, and resilience within supply chain operations. 
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I. INTRODUCTION 

Companies must ensure they are not incurring losses due to inefficient pricing, poor inventory turnover, or vendor 

dependency. The goal of this analysis is to identify underperforming brands, determine top vendors contributing to 

sales and profit, and analyze the impact of bulk purchasing on unit costs. Furthermore, this study assesses inventory 

turnover to reduce holding costs and investigates profitability variances across different vendor performance tiers. 

 

II. METHODOLOGY 

The analysis utilized a dataset of 10,692 records encompassing vendor metrics, purchase costs, and sales performance. 

To enhance the reliability of insights, the data was filtered to remove inconsistent points as follows: 

Transactions where Gross Profit <= 0 or Profit Margin <= 0 were excluded. 

Instances where Total Sales Quantity =0 were eliminated to focus on active inventory. 
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I. Exploratory data analysis (EDA) 

Summary statistics revealed significant outliers and variances in key metrics:

 Pricing: Maximum purchase prices ($5,681.81) and actual prices ($7,499.99) are significantly higher than the 

means ($24.39 and $35.64), indicating premium product offerings.

 Logistics: Freight costs varied drastically from $0.09 to $257,032.07, suggesting logistics inefficiencies or 

erratic bulk shipping costs. 

 Profitability: Gross profit showed a minimum of 

cost or heavy discounting 

 

II. Correlation Analysis 
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Figure 1. Summary statistics 

 
Figure 2. Summary statistics 

Summary statistics revealed significant outliers and variances in key metrics: 

Maximum purchase prices ($5,681.81) and actual prices ($7,499.99) are significantly higher than the 

24.39 and $35.64), indicating premium product offerings. 

Freight costs varied drastically from $0.09 to $257,032.07, suggesting logistics inefficiencies or 

Gross profit showed a minimum of -$52,002.78, indicating potential losses from selling below 

 
Figure 3. Correlation heatmap 
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Maximum purchase prices ($5,681.81) and actual prices ($7,499.99) are significantly higher than the 

Freight costs varied drastically from $0.09 to $257,032.07, suggesting logistics inefficiencies or 

indicating potential losses from selling below 
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The correlation heatmap highlighted several critical operational relationships:

 Inventory Efficiency: A strong correlation (

confirms efficient turnover for the majority of products.

 Profitability Drivers: A negative correlation (

that increasing sales prices may lead to reduced margins due to competitive pressures.

 Turnover vs. Profit: Weak negative correlations between Stock Turnover and profitab

that faster stock turnover does not necessarily equate to higher profitability.

 

III. RESULTS AND DIS

The following findings highlight the critical intersections between vendor dependency, pricing strategies, and inventory 

efficiency: 

Identification of High-Margin, Low-Volume Brands: Analysis identified 198 brands that maintain high profit margins 

but suffer from low sales volume, such as "Crown Royal Apple" with an 89.81% margin. These specific brands are 

primary candidates for targeted promotions or price optimizations to stimulate demand without eroding unit 

profitability. 

Figure 4. brands with low sales but high profit margins

Figure 5. Brands  for promotional or pricingadjustments

Significant Vendor Concentration Risk: The top 10 vendors account for 65.69% of all purchase expenditures, leaving 

only 34.31% to the remaining vendor base. This heavy reliance on a few suppliers, led by Diageo North America Inc 

(16.3%), creates substantial vulnerability to supply chain disrupt
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The correlation heatmap highlighted several critical operational relationships: 

A strong correlation (0.999) between Total Purchase Quantity and Total Sales Quantity 

confirms efficient turnover for the majority of products. 

A negative correlation (-0.179) between Profit Margin and Total Sales Price suggests 

that increasing sales prices may lead to reduced margins due to competitive pressures. 

Weak negative correlations between Stock Turnover and profitability metrics indicate 

that faster stock turnover does not necessarily equate to higher profitability. 

III. RESULTS AND DISCUSSION 

The following findings highlight the critical intersections between vendor dependency, pricing strategies, and inventory 

Volume Brands: Analysis identified 198 brands that maintain high profit margins 

but suffer from low sales volume, such as "Crown Royal Apple" with an 89.81% margin. These specific brands are 

r targeted promotions or price optimizations to stimulate demand without eroding unit 

 
Figure 4. brands with low sales but high profit margins 

 
Figure 5. Brands  for promotional or pricingadjustments 

The top 10 vendors account for 65.69% of all purchase expenditures, leaving 

only 34.31% to the remaining vendor base. This heavy reliance on a few suppliers, led by Diageo North America Inc 

(16.3%), creates substantial vulnerability to supply chain disruptions and necessitates a diversification strategy.
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0.999) between Total Purchase Quantity and Total Sales Quantity 

0.179) between Profit Margin and Total Sales Price suggests 

ility metrics indicate 

The following findings highlight the critical intersections between vendor dependency, pricing strategies, and inventory 

Volume Brands: Analysis identified 198 brands that maintain high profit margins 

but suffer from low sales volume, such as "Crown Royal Apple" with an 89.81% margin. These specific brands are 

r targeted promotions or price optimizations to stimulate demand without eroding unit 

The top 10 vendors account for 65.69% of all purchase expenditures, leaving 
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Figure 6. top 10 vendor’s purchase contribution(%)

Economies of Scale via Bulk Purchasing: Data confirms that order size drastically influences unit costs, with large 

orders achieving a 72% cost reduction compared to small orders. Specifically, large

cost down to $10.78, whereas small orders average $39.06, providing a clear competitive advantage for high

procurement. 

Figure 7. Impact of Bulk Purchasing on Cost Sav

Underutilized Capital in Slow-Moving Inventory: Approximately $2.71M in capital is currently tied up in unsold 

inventory. Large vendors like Diageo North America Inc and Jim Beam Brands Company hold the highest values of 

unsold stock at $722.21K and $554.67K respectively, indicating a need for more aggressive inventory liquidation or 

revised purchasing cycles. 

Figure 8. Identifying Vendors with Low Inventory Turnover

Divergent Profitability Models: Statistical testing revealed that high

performing vendors operate under fundamentally different business models. While top vendors focus on volume with a 

mean profit margin of 31.17%, low-performing vendors maintain a significantly higher mean margin of 41.55%, 

suggesting they prioritize niche, high-value sales over market reach.
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Figure 6. top 10 vendor’s purchase contribution(%) 

Economies of Scale via Bulk Purchasing: Data confirms that order size drastically influences unit costs, with large 

compared to small orders. Specifically, large-scale purchasing brings the unit 

cost down to $10.78, whereas small orders average $39.06, providing a clear competitive advantage for high

 
Figure 7. Impact of Bulk Purchasing on Cost Savings 

Moving Inventory: Approximately $2.71M in capital is currently tied up in unsold 

inventory. Large vendors like Diageo North America Inc and Jim Beam Brands Company hold the highest values of 

554.67K respectively, indicating a need for more aggressive inventory liquidation or 

 
Figure 8. Identifying Vendors with Low Inventory Turnover 

Divergent Profitability Models: Statistical testing revealed that high-performing (top-selling) vendors and low

performing vendors operate under fundamentally different business models. While top vendors focus on volume with a 

performing vendors maintain a significantly higher mean margin of 41.55%, 

value sales over market reach. 
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Economies of Scale via Bulk Purchasing: Data confirms that order size drastically influences unit costs, with large 

scale purchasing brings the unit 

cost down to $10.78, whereas small orders average $39.06, providing a clear competitive advantage for high-volume 

Moving Inventory: Approximately $2.71M in capital is currently tied up in unsold 

inventory. Large vendors like Diageo North America Inc and Jim Beam Brands Company hold the highest values of 

554.67K respectively, indicating a need for more aggressive inventory liquidation or 

selling) vendors and low-
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performing vendors maintain a significantly higher mean margin of 41.55%, 
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FIGURE 9. Confidence Interval Comparison: Top VS Low Vendors(Profit Margin)

Inefficiencies in Logistics and Pricing: High standard deviations in freight costs (ranging from $0.09 to $257,03

and gross profit (with losses reaching -$52,002.78) highlight operational gaps. These outliers suggest that certain 

products are being sold at a loss due to excessive shipping expenses or over

adjustments. 

 

IV. CONCLUSION AND F

Hypothesis testing confirmed that top-performing and low

profitability models. Top vendors have a mean profit margin of 31.17%, while low

higher mean of 41.55% but struggle with sales volume.
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FIGURE 9. Confidence Interval Comparison: Top VS Low Vendors(Profit Margin)

Inefficiencies in Logistics and Pricing: High standard deviations in freight costs (ranging from $0.09 to $257,03

$52,002.78) highlight operational gaps. These outliers suggest that certain 

products are being sold at a loss due to excessive shipping expenses or over-discounting, requiring immediate structural 

IV. CONCLUSION AND FUTURE WORK 

performing and low-performing vendors operate under distinctly different 

profitability models. Top vendors have a mean profit margin of 31.17%, while low-performing vendors maintain a 

gher mean of 41.55% but struggle with sales volume. 

REFERENCES 

[1] J. P. C. Kleijnen and M. T. Smits, “Performance metrics in supply chainmanagement,” Journal of the Operational 

514, 2003. doi: 10.1057/palgrave.jors.2601539. 

[2] G. Akyuz and T. Erkan, “Supply chain performance measurement: A literaturereview,” International Journal of 

Production Research, vol. 48, no. 17, pp. 5137–5155, 2009. doi: 10.1080/00207540903089536. 

sekaran, T. Papadopoulos, and R. Dubey, “Supply chainperformance measures and metrics: A 

bibliometric study,” Benchmarking: AnInternational Journal, vol. 25, no. 3, pp. 932–967, 2018. doi: 10.1108/BIJ

[4] R. Kamath, S. Naik, and S. Prasad, “A vendor’s evaluation using AHP for an Indiansteel pipe manufacturing 

company,” arXiv preprint arXiv:1806.03252, 2018. 

[5] R. Romule, J. Keane, and D. Walker, “Supplier performance assessment: Evidencefrom a UK-based manufacturing 

” Benchmarking: AnInternational Journal, vol. 27, no. 2, pp. 585

[6] L. Gercans and J. Babris, “An analysis of factors affecting the performance ofsupplier SMEs,” Journal of Business 

50, 2022. 

[7] A. Noor Jyoti and M. Akter, “Assessment of data-driven vendor performanceevaluation in retail supply chains: 

Analyzing metrics, scorecards, and contractmanagement tools,” Asian Journal of Information Systems, vol. 1, no. 2, pp. 

Farsi, and S. Hussain, “Supplier performance evaluation inconstruction projects: Challenges 

and possible solutions,” Journal of ConstructionEngineering and Management, vol. 148, no. 6, pp. 1

62.0001616. 

[9] H. Rahmah, R. Syukrilah, and S. Lubis, “Supplier performance evaluation based onthe vendor performance index 

using the Analytical Hierarchy Process,” Journal ofIndustrial Engineering and Enterprise, vol. 2, no. 1, pp. 25

yafrizal, M. Lubis, and F. Rahmah, “Supplier performance evaluation on rawmaterial suppliers using AHP 

and TOPSIS: Evidence from the Apple agroindustry,”Habitat Journal, vol. 34, no. 3, pp. 178–188, 2023.16

  

  

Technology 

Journal 

 56 

Impact Factor: 8.2 

 

FIGURE 9. Confidence Interval Comparison: Top VS Low Vendors(Profit Margin) 

Inefficiencies in Logistics and Pricing: High standard deviations in freight costs (ranging from $0.09 to $257,032.07) 

$52,002.78) highlight operational gaps. These outliers suggest that certain 

discounting, requiring immediate structural 

performing vendors operate under distinctly different 

performing vendors maintain a 

[1] J. P. C. Kleijnen and M. T. Smits, “Performance metrics in supply chainmanagement,” Journal of the Operational 

[2] G. Akyuz and T. Erkan, “Supply chain performance measurement: A literaturereview,” International Journal of 

sekaran, T. Papadopoulos, and R. Dubey, “Supply chainperformance measures and metrics: A 

967, 2018. doi: 10.1108/BIJ-08-

vendor’s evaluation using AHP for an Indiansteel pipe manufacturing 

based manufacturing 

” Benchmarking: AnInternational Journal, vol. 27, no. 2, pp. 585–606, 2020. doi: 

[6] L. Gercans and J. Babris, “An analysis of factors affecting the performance ofsupplier SMEs,” Journal of Business 

driven vendor performanceevaluation in retail supply chains: 

Analyzing metrics, scorecards, and contractmanagement tools,” Asian Journal of Information Systems, vol. 1, no. 2, pp. 

Farsi, and S. Hussain, “Supplier performance evaluation inconstruction projects: Challenges 

and possible solutions,” Journal of ConstructionEngineering and Management, vol. 148, no. 6, pp. 1–12, 2022. 

[9] H. Rahmah, R. Syukrilah, and S. Lubis, “Supplier performance evaluation based onthe vendor performance index 

using the Analytical Hierarchy Process,” Journal ofIndustrial Engineering and Enterprise, vol. 2, no. 1, pp. 25–32, 

yafrizal, M. Lubis, and F. Rahmah, “Supplier performance evaluation on rawmaterial suppliers using AHP 

188, 2023.16 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                          International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 6, Issue 4, April 2026 

 Copyright to IJARSCT DOI: 10.48175/IJARSCT-32608   57 

   www.ijarsct.co.in  

 
 
 

ISSN: 2581-9429 Impact Factor: 8.2 

 
[11] C. Rea and S. Veeraraghavan, “Evaluation of vendor analysis using AHP at TUVManufacturing Company,” in 

Proc. Int. Conf. Industrial Engineering andApplications (ICIEA), Singapore, 2024, pp. 45–56. doi: 10.1007/978-3-031-

64779-6_4. 

[12] A Nasser Abuzaid, M Alateeq , “The effect of suppliers’ green and traditionalselection criteria in supply chain 

management on purchasing firms’ performance,”Sustainability, vol. 16, no. 15, pp. 6276, 2024. doi: 

10.3390/su16156276. 

[13] V. P. Seena, R. Krishnan, and T. Mathew, “Supplier performance analysis: Aframework for evaluating sourcing 

efficiency,” International Journal of InnovationStudies, vol. 5, no. 1, pp. 12–24, 2025. 

[14] J. Chen and L. Chen, “Graph neural networks for demand forecasting in supply chainnetworks,” arXiv preprint 

arXiv:2501.06221, 2025. 


