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Abstract -This paper explores the application of machine learning and geo-location analytics in enhancing profitability within the 
retail sector. Faced with the challenges of the digital age, particularly in understanding consumer behavior across online and offline 
channels, retail executives require innovative strategies. By using geolocation data and machine learning models, this paper 
demonstrates how retail organizations can better comprehend consumer behavior, adjust their sales strategies, and make informed 
decisions about store locations. This paper provides potential strategies such as optimal store placement based on demographic analysis 
and channel allocation to maximize engagement and sales. The paper also emphasizes the importance of data infrastructure, channel 
partner capabilities, and data security. Ultimately, the combination of geo-location analytics and accurate mapping of touchpoints along 
the consumer's decision journey can provide retailers with a competitive edge in the evolving retail industry. 
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1. Introduction 
 
This paper sets out to delve into a significant aspect of 
today's retail landscape - the intersection of online and 
offline channels, or omni-channel retailing. The 
omnipresence of digital touchpoints poses unique 
challenges for the retail industry, especially when it comes 
to decoding evolving consumer behavior. The paper 
proposes a potential solution to this conundrum through the 
application of machine learning and geo-location analytics. 
Faced with the task of understanding how opening new 
stores can impact sales at existing ones and how the 
intricacies of consumer-brand interaction can affect their 
branding, retail executives are seeking innovative strategies. 
The suggested methodology in this paper harnesses the 
power of consumer geo-location data. With machine 
learning models analyzing this data, the research outlines a 
strategy that can potentially boost retail sales by up to 20% 
for some retailers. 
 
The proposed method highlights the value of data - both its 
quality and how it's managed. A robust data infrastructure 
can be the bedrock of reliable analytical capabilities. 
However, many retail businesses today lack the efficient 
data management and collection systems required to provide 
a steady stream of usable data. By addressing this gap and 
implementing solid data infrastructure and effective security 
measures, retailers can unlock invaluable insights and create 
data-driven strategies to maximize profits. By 
demonstrating the application of geo-location analytics, this 
paper aims to reveal the potential interactive effects of 
various store types for retailers. The proposed model could 
provide a clear perspective on the positive, negative, and 
neutral impacts of different customer touchpoints on 
existing sales. Consequently, such insights could steer 
retailers for key strategic business decisions to open new 
stores, determine which of the underperforming stores to 
shut down, and optimize channels to enhance customer 
engagement. The application of machine learning on geo-
location data could be transformational in the retail sector. 

This paper contributes meaningful insights to the ongoing 
discourse around tactical decision-making in retail, 
illustrating how analytics can provide retailers with an edge 
and a competitive advantage in the intensely competitive 
business environment. 
 

2. Identifying Demand Patterns 
 
Any machine learning process starts with Data.  Access to 
clean data is the foundational bedrock from where all the 
analytical capabilities can take off. However, the data 
management and collection processes in place at most retail 
businesses are inadequate to serve as a steady pipeline of 
clean data that can be readily used. Another problem is that 
all the data is not stored in a centralized repository, 
hindering the management team from uncovering key data-
driven insights from the aggregated data. 
 
Retailers can solve the above problem by developing the 
following: 
 
2.1 Data Infrastructure 
 
Retailers should focus on building the basic data 
infrastructure in-house. Hiring the right talent with the right 
skill set will be the key. The team should ideally consist of 
data analysts, quality engineers, and solution architects. 
 
2.2 Channel Partner's Capabilities 
 
Another low-hanging fruit for retailers can be to tap into 
their channel partner's data management capabilities. 
Although there can be data format mismatches, through key 
strategic relationships, the compatibility issues can be easily 
resolved. 
 
2.2 Security 
 
Data breach is one of the major risks in the digital age. 
Hence, executives should prioritize hiring top talent and/or 
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forming key partnerships with security vendors to address 
the key issues around customer data. 
 
2.4 Application of geo-location analytics 
 
A model to evaluate the interactive effects of the various 
store types for the retailer can open up a treasure trove of 
insights for the overall retail network. The model should be 
able to reveal the positive, neutral, and negative effects of 
the various customer touchpoints with each of the existing 
sales for the retailer. 
 
2.5 Potential Strategies for Retail Stores Network 
 
 New Stores: The retailer can strategically open new 

stores in the areas that are unable to capture the full 
potential sales from the model after adjusting for the 
income levels of the local demographics. 

 Close Stores: The retailer can close stores in 
overcrowded markets where cross-channel effects are 
cannibalizing sales. The retailer can also reallocate 
investments to underutilized channels by converting 
stores to a different format. 

 Tailor Channels for Customer Engagement: In certain 
areas, for instance, with high footfall traffic, the retailer 
can tailor their channel mix to suit the customer journey 
specifically and enhance customer experience along the 
multiple touchpoints. 

 
In the competitive retail industry with low-profit margins, 
executives need to continue innovating to enhance value to 
consumers and maintain a competitive edge. Geo-location 
analytics, along with an accurate mapping of the channel 
touch points along the customer's decision journey, can 
provide retailers with an edge. 

 
3. Flowchart for Machine Learning Workflow 
 

 
Figure 1: Flowchart shows the process for retail executives to use customer geo-location data to make informed decisions 

 
Figure 1 provides a visual representation of the machine-
learning workflow. The workflow begins with the collection 
of customer geo-location data from online and offline 
channels. Once collected, the data undergoes a process of 
cleaning, which involves the removal of duplicate and 
inaccurate information from various channels. Further data 
cleaning of transactional data is performed to ensure 
reliability and accuracy. Following data cleaning, feature 

engineering is applied to extract relevant features from the 
cleaned data. This includes handling categorical features 
like location, zip codes, state, and nearest city, as well as 
time-based features such as day of the week, week of the 
year, month, and holidays. The cleaned data with relevant 
features is then used in the modeling and analysis stage. 
This stage involves the selection of the best model among 
linear, tree-based, and deep learning models. An analysis of 
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the interactive effects of various types and customer 
touchpoints with existing sales is also carried out. The 
performance of the selected model is assessed using a 
validation dataset and evaluated based on metrics such as 
Root Mean Square Error (RMSE), Symmetric Mean 
Absolute Percentage Error (SMAPE), and Mean Absolute 
Percentage Error (MAPE).  
 
The insights gained from the performance evaluation inform 
strategic decisions made by retail executives. These 
decisions might involve store openings or closures or the 
reallocation of resources. Once these strategic decisions are 
made, they are implemented as new stores, closures, or 
channel changes. The impact of these decisions is 
continuously monitored to evaluate and adjust the strategy 
as needed. Finally, to aid in understanding, data 
visualization techniques are applied to model outputs. These 
visualizations, which can include maps, graphs, and charts, 
are especially useful for non-technical audiences, enabling 
them to grasp the complex information presented. 
 

4. Model Insights and Practical Implications 
 
The application of geo-location data can offer retailers 
profound insights into the intricacies of consumer behavior, 
helping them strategize effectively. Take, for instance, a 
situation where a retailer discerns that customers tend to 
explore products online before making in-store purchases. 
Such insight could drive the retailer to enhance their online 
presence and fine-tune their online channels to enrich the 
customer's purchasing journey. 
 
Moreover, geo-location analytics can aid retailers in 
customizing their marketing strategies to resonate with 
distinct demographics. Suppose a retailer notices an upsurge 
in footfall in a specific region during particular hours or 
days. Such information could be leveraged to concentrate 
marketing efforts towards that demographic, helping 
retailers engage with a more targeted audience and 
consequently bolstering sales. 
 
The value that analytics managers can extract from geo-
location data in the retail sector is noteworthy. When 
coupled with machine learning models, geo-location data 
can shed light on intriguing patterns in consumer behavior, 
encapsulating the dynamic interaction between online and 
offline stores. This wealth of information can guide retailers 
in making data-driven decisions, such as identifying optimal 
locations for new stores, deciding on store closures, and 
directing resources toward underperforming channels. The 
potential advantages of geo-location analytics and the 
precise mapping of channel touch points along the 
customer's decision journey can provide retailers with a 
competitive advantage in the cutthroat retail industry. 
 

5. Future Research 
 
This research has opened up avenues for understanding the 
application of machine learning and geo-location analytics 
in the retail sector. Future works might delve deeper into the 
impact of real-time geo-location data on retail strategy. This 
would offer more granular insights into consumer behavior 
and preferences, possibly leading to more accurate 

predictions. Additionally, extending the study to different 
retail sectors and varying scales of operation can provide a 
more comprehensive understanding of the applicability of 
the proposed method. Another promising direction for 
future research could be the exploration of additional 
machine learning models. Advanced models could further 
enhance the accuracy of predictions, optimizing resource 
allocation and the overall profitability of retailers. Lastly, 
given the importance of data security in the digital age, 
future research could also focus on creating more robust 
security measures, thereby ensuring the safe handling and 
storage of sensitive geo-location data. In essence, the 
exploration of machine learning and geo-location analytics 
in retail is a dynamic and exciting field. This research 
invites more in-depth investigations, innovative models, and 
rigorous security measures to keep pushing the boundaries 
of what's possible in retail decision-making. 
 

6. Conclusion 
 
This research paper introduces a novel methodology to 
tackle the distinctive obstacles the digital age presents to the 
retail sector. Through the application of machine learning 
models on geo-location data, the proposed approach 
provides several key strategic business insights into 
consumer behavior in both online and offline channels. This 
approach can guide decision-making in-store locations, 
resource allocation, and channel engagement to maximize 
profitability. The fundamental necessity of a robust data 
infrastructure, efficient data management, and stringent 
security measures was underscored, which are critical to 
harnessing geo-location data effectively. 
 
The proposed model demonstrated potential in revealing the 
various impacts of different customer touchpoints on retail 
sales, thereby enabling more informed strategic decisions. 
The utilization of such data-driven strategies holds immense 
promise, from the opening of new stores in untapped areas 
to the closing of underperforming stores to tailoring 
channels for better customer engagement. Furthermore, the 
importance of business performance evaluation using 
relevant metrics and continuous monitoring of implemented 
decisions was highlighted. The visual representation of 
complex data also emerged as a critical component, making 
the analysis comprehensible to a non-technical audience. 
The paper suggests that integrating machine learning with 
geo-location analytics can equip retailers with a competitive 
edge in the rapidly evolving retail industry. Such data-
driven strategies could prove instrumental in navigating the 
intricate landscape of omni-channel retailing and 
maximizing retail profits. 
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