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1. Introduction 

Artificial Intelligence (AI) is changing the way businesses approach marketing by helping use data to better connect with 
customers and to make smarter decisions. 

This paper looks at how AI is used in marketing, focusing on its applications, advantages and challenges. 

AI tools at Amazon study customer data, which helps marketers create personalized content and spend their budget more 
effectively. Some common uses of AI include chatbots for customer support, price adjustment, and product 
recommendations based on customer sentiments and choices. 

Advantages of AI in marketing are significant. AI makes operations more efficient by analyzing customer behaviour and 
interactions, ensuring the right people see the right message at the right time.  

Some common marketing techniques used: 

1. Chatbots and Virtual Assistants 

Chatbots are designed to deliver human-like interactions using AI. They are often integrated into websites to assist with 
customer service or to facilitate the sale of products and services. Now social media platforms are also including them in 
their products. The chatbots are trained on the basis of human interaction to get more humane feel. They restructure 
customer engagement into more scalable and tailored interactions. 

Instead of human helplines, the chatbots act as the first step to customer resolution with tackling common complaints and 
issues. 

IT consulting companies are also offering AI chatbot systems to businesses in different sectors like retail, healthcare, 
technology, etc. 

2. AI on advertisements 

In the coming years, marketer’s job will be to access customer database and feed it to AI. 

Advertisement (Ad) industry’s core belief is to give customized recommendation to its users. However, in the past, general 
advertisements were created due to multiple types of customers. 

AI has changed this scenario. The marketers can customise Ads to target a wide population with personal touch. Instead of 
merely focusing on loyal customer base, AI can target new customers using Ads with personalization. 

Shopping sites track the customer’s preferred products and show Ads such that customers have more chance of buying 
these products.  

3. Visual and Voice Search 
 

Visual and voice searches have become major achievements in marketing. Various websites are incorporating voice and 
visual search to market their products. People are from different cultures and use different languages. Some people who 
are unable to type can speak and find the desired object. Social media platforms are incorporating these factors to increase 
content consumption for the masses. 
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4. Predictive Analytics 
 
A marketer’s job is to make decisions based on data. Human brain can think of limited solutions but AI can contemplate 
many scenarios based on data and generate all possible solutions.  
 
Examples: 

 
1. Amazon uses AI-based recommendation system where it tracks user search, orders and preferences to offer 

products and services closest to the customers.  
Effect: Enhances opportunities for cross-selling and upselling, greatly boosts revenue. 
 

2. Netflix leverages AI to assess viewing patterns and forecast which shows or films users may find appealing.  
Effect: Enhances user retention and engagement with highly tailored recommendations. 
 

3. Coca-Cola employs AI to capture user sentiments and build campaign based on current social topics so the 
masses can correlate with it.  

Effect: Facilitates immediate modifications to campaigns and improves management of brand reputation. 
 

4. Facebook uses AI to analyse user preferences and show Ads based on demographics, culture, etc.  
Effect: Enhances Ad relevance and improves campaign efficiency. 
 

2. Technical aspects of incorporating AI in marketing 
 

AI in marketing involves models using optimization techniques, automated processes, decision making and data driven 
insights.  

 
Here are some ways of incorporating AI: 

 
1. Data Collection and Processing 

 
Data is one of the most important factors in marketing. Data can help the marketer analyze market trends 
and make decision. 
 
 Technical concepts involved: 
 
a. Data Sources: Customer data like social media activity, purchase history, and browsing data, as well as 

market data like market trends and industry benchmarks can be used to predict outcomes. 
b. Data Processing: Streamlining of data involves extracting data from various sources, transforming it 

according to standards, and loading it on to research systems. 
 

2. Customer Distribution 
 
AI distinguishes between users or customers based on behavior, preferences and demographics for target 
campaigns. 
 
Key AI techniques: 

a. Clustering algorithm: DBSCAN and other techniques to segregate customers. 
b. Predictive analysis: Gradient boosting for customer lifetime value. 
c. Natural language processing (NLP): Analyzing customer sentiments.  

 
3. Predictive Analysis 

 
AI predicts scope, trends, and customer behaviors to support planning. 

 
a. Regression analysis: Linear/logistic regression. 
b. Time series analysis: ARIMA, LSTMs for seasonal sales prediction. 
c. Machine Learning (ML) models: ML models help predict outcomes of unknown nature.  
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4. Chatbots and Conversation AI 
 
AI chatbots are the new call centres. They analyze human interaction and offer solutions. 

 
a. Natural Language Understanding (NLU) provide the framework to develop chatbots. 
b. GPT-based conversation models are used for response generation. 

 
5. Content Creation 

 
Content creators and consumers are both growing exponentially. Producing content requires skill and time. 
Therefore, AI is used to help generate, optimize and distribute content. 

 
a. Text content: GPT and other tools are used to create text-based content. 
b. Visual content: AI is used to create visual models. 
c. Video editing: AI is used for content resizing, cropping, etc. on the desired content. 

 

3. Chatbots  
 

Chatbots or virtual assistants are the most common application of AI in marketing and customer service. Chatbots can act 
as personal assistant while shopping, as customer service agent while logging a complaint, or as message automation bot 
while texting someone. There are various ways to deploy chatbots based on type of service.  

 
Here is the algorithm to develop an AI based chatbot: 

 
1. Define user case 

 
The purpose of deploying chatbot should be clearly defined so the chatbot can be trained accordingly. The 
purpose may depend on use - social media, online retailers, service provider, etc.  
 

2. Collect data 
 
This step involves gathering data on which the chatbot can be trained. 
It includes FAQs for the bot deployed for customer service, product details for retail digital assistant, or 
basic grammar for chat assist bot. 
 

3. Choose platform and language 
 
This step involves finding the right platform on which the chatbot will be developed and choosing the 
language like python or JavaScript. Some platforms are Rasa, Dialogflow, and Microsoft Bot. The platform 
choice depends upon customization requirements and platform limitations.   
 

4. Build Natural Language Understanding (NLU)  
 
This step involves training to use the data gathered using NLU engine. The developer defines the context 
and intent. The chatbot is trained with data as per specific examples.  

 
5. Define conversational flow 

 
When we are communicating, there is a flow in conversation. Flowcharts can help visualize interaction 
between the user and the bot. At the time the chatbot is trained on data, defining the flow is helpful in 
enabling the chatbot to communicate with the user just like human being. 
 

6. Integrate backend 
 
This step involves integrating the chatbot into the websites and the platforms (e.g., customer relationship 
management (CRM) and inventory for retail-based businesses).  
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The chatbot responds dynamically to each input by the user, ensuring an interactive and adaptive 
exchange. 
 

7. Create response  
 
For unknown queries, the fall-back response is defined or advance language model like GPT are used to 
redirect the user to templates or rule-based responses.  
 

8. Test and deploy 
 

This step involves testing the bot with all test cases and then deploying it to the platform like social media 
website or application. The chatbot is integrated for placement, usually at the front-end of the website. 
 

9. Maintain and improve 
 
The chatbot is advance trained by feeding new data provided by customers. This involves fine tuning and 
retraining for advanced resolution. The analysis of chatbot logs helps understand customer requirements.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Flowchart for step-by-step process in AI marketing 
Reference: https://www.researchgate.net/ 

 

4. Amazon and AI marketing strategies 
 

An overview of Amazon’s use of AI technologies in marketing: 
 
1. Recommendation and Personalization Systems: Amazon’s recommendation engine uses collaborative and 

content-based filtering to make product recommendations based on user preferences, past browsing activity, 
and order history. The highly customized user experience on the website and app increases sale and 
encourages customer engagement.  

2. Advertising on Amazon (AI-powered Ads): AI is used by Amazon’s advertising platform for customized Ad 
placement and real-time bidding. By examining user behavior keywords and historical data, the predictive 
analytics and NLP techniques maximize Ad performance. This guarantees a greater return on investment 
(ROI) for advertisers and user-specific content.  
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3. Alexa and Voice Search Marketing: With the help of AI, Alexa can comprehend and react to voice inquiries 
while making personalized product recommendations. Voice shopping powered by Alexa makes purchases 
easier. Brands use voice-enabled marketing campaigns to increase discoverability and engage customers.  

4. Predictive Analytics to Forecast Demand: Using deep learning models and time series analysis, Amazon 
uses AI to forecast demand trends. This ensures effective inventory management, prompt marketing 
campaigns, and customized promotions based on seasonal patterns and expected consumer demands.  

5. Promotions and Prices that Change: Based on market demand, competitor analysis, and consumer 
behavior, AI dynamically modifies product prices. This makes it possible for Amazon to run time-limited 
promotions, offer competitive prices, and generate urgency to expedite purchases and increase sales.  

6. AI and Amazon Prime: Amazon leverages AI to improve Prime member experiences through Prime Video 
content personalization, delivery route optimization, and exclusive product recommendations. In addition, AI 
helps with loyalty plans and targeted promotions which improves customer retention and increases 
subscriptions.  

7. Virtual Assistants and Chatbots: Chatbots with AI capability automate marketing and customer service 
interactions. Using conversational interface, they propose products, answer consumer’s questions, and 
facilitate transactions. NLP is used by chatbots to comprehend user intent and ML is used to retrain and 
improve the chatbots over time.  

8. AI in Supply Chain and Inventory Management: During promotions like Prime Day or Black Friday, AI 
forecasts product demand and automates supply chain decisions to guarantee availability. By reducing stock 
outs and delays, this integration enhances marketing execution and customer satisfaction.  

9. AI Marketing Automation: AI automates drip campaigns for product launches, email campaigns, and 
abandoned cart alerts. Amazon ensures timely and pertinent customer communication by using ML to analyze 
user behavior and to initiate customized workflows. 

 

5. Amazon as case study 
 

Amazon’s use of AI technologies has impacted different areas of its business operations. These impacts include: 
 
1. Increased Sales and Customer Engagement: Recommendation engines driven by AI have greatly improved 

consumer interaction and now account for about 35% of all purchases. Revenue increased by 13% as a result 
of this individualized approach and in early 2024 total sales reached $143. 3 billion. - The Guardian.  

2. Workforce Development and Skill Evolution: The workforce dynamics at Amazon have changed as a result 
of the implementation of AI. Despite workforce reorganization brought on by automation, Amazon still 
employs over a million people worldwide with roles changing to concentrate on managing and maintaining 
automated systems. In their new facilities, the company places a strong emphasis on developing career paths 
and skilled employment opportunities - The Times and Sunday’s Times.  

3. Higher Capital Expenditures: Capital expenditures have increased significantly as a result of investments in 
AI infrastructure and are expected to reach $51 billion in 2024. The main goal of these investments is to 
improve AI capabilities across a range of operations such as cloud services and supply chain management. – 
AP news  

4. Optimization of the Supply Chain: AI applications have significantly reduced costs and increased efficiency 
in supply chain operations. Amazon saved $1.66 billion in transportation and logistics expenses in 2020 
because of ML and AI initiatives. These efforts also improved supply chain speed and decreased delivery 
times. -Sifted  

5. Growth of Cloud Services: Because there is a greater need for AI and ML services, Amazon Web Services 
(AWS) has grown significantly. AWS saw a 13% increase in revenue in the first quarter of 2024 reaching $143 
billion as more companies looked for cloud solutions powered by AI. - Data Centre Knowledge 
 

In conclusion, Amazon’s dynamic growth can be attributed to its strategic use of AI, which has improved customer 
engagement, evolved workforce, increased capital expenditures, optimized supply chain operations, and expanded cloud 
services. 
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a. Revenue (in billion dollars) 
 

Year Revenue (in billion dollars) 

2014 90 

2015 107 

2016 136 

2017 177.9 

2018 232.9 

2019 279.1 

2020 386.06 

2021 469.8 

2022 513.98 

2023 574 
 

b. Gross Profit (in billion dollars) 
 

Year Gross Profit (in billion dollars) 

2014 28.24 

2015 35.36 

2016 47.72 

2017 65.93 

2018 93.73 

2019 115 

2020 162.8 

2021 197.5 

2022 225.2 

2023 270 
 

c. Marketing Expenditure (in billion dollars) 
 

Year 
Marketing Expenditure (in billion 
dollars) 

2014 4.332 

2015 5.254 

2016 7.233 

2017 10.07 

2018 13.81 

2019 35.92 

2020 22.01 

2021 32.53 

2022 42.24 

2023 44.37 
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d. Annual Fulfilment Expenses (in billion dollars) 
 

Year 
Annual Fulfilment Expenses 
(in billion dollars) 

2014 10.77 

2015 13.41 

2016 17.62 

2017 25.25 

2018 34.03 

2019 40.23 

2020 58.52 

2021 75.11 

2022 84.3 

2023 90.62 

 
e. Amazon Prime Consolidated Sales (in billion dollars) 

 

Year 
Amazon Prime Consolidated Sales (in 
billion dollars) 

2014 0.26 

2015 0.9 

2016 1.52 

2017 2.41 

2018 4.19 

2019 7.16 

2020 10.4 

2021 11.2 

2022 12 

2023 12.9 
 

f. Number of Employees 
 

Year Number of Employees 

2014 154100 

2015 230800 

2016 341000 

2017 566000 

2018 647500 

2019 798000 

2020 1298000 

2021 1608000 

2022 1540000 

2023 1525000 
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6. Calculation and Analysis 
 

a. Revenue of Amazon(in billion dollars)  
 
In graph, x-axis is years from 2014 to 2023 and y-axis is revenue earned by Amazon (in billion dollars). 
 
Let’s consider 2014 as 1, 2015 as 2……..2023 as 10.  
After manually drawing the graph on Excel, we find biquadratic equation covers maximum number of plots 
considering y=Ax2+Bx+C. 

 

 
 

Formula: y=3.33*x2+21.17*x+51.88 

 
Where ‘y’ represents revenue of Amazon (in billion dollars), and ‘x’ represents year 1, 2,3…… (1 represents 2014, 
2 represents 2015 and so on) 

 
b. Gross Profit of Amazon (in billion dollars)  

 
In graph, x-axis is years from 2014 to 2023 and y-axis is gross profit earned by Amazon (in billion dollars). 
 
Let’s consider 2014 as 1, 2015 as 2……..2023 as 10. 
After manually drawing the graph on Excel, we find biquadratic equation covers maximum number of plots 
considering y=Ax2+Bx+C. 
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Formula: y=2.06*x2+4.99*x+17.32 

 
Where ‘y’ represents gross profit of Amazon (in billion dollars), and ‘x’ represents year 1, 2,3……(1 represents 
2014, 2 represents 2015 and so on.) 
 

c. Marketing Expenditure of Amazon (in billion dollars)  
 
In graph, x-axis is years from 2014 to 2023 and y-axis is marketing expenditure of Amazon (in billion dollars). 
 
Let’s consider 2014 as 1, 2015 as 2……..2023 as 10. 
After manually drawing the graph on Excel, we find biquadratic equation covers maximum number of plots 
considering y=Ax2+Bx+C. 

 

 
 

Formula: y=0.198*x2+2.69*x-0.66 

 
Where ‘y’ represents marketing expenditure (in billion dollars), and ‘x’ represents 1, 2,3……(1 represents 2014, 2 
represents 2015 and so on.) 

0

50

100

150

200

250

300

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023G
ro

ss
 P

ro
fi

t 
(i

n
 b

il
li

o
n

 d
o

ll
ar

s)
 

Year 

Gross Profit (in billion dollars) 

Actual Calculated

0
5

10
15
20
25
30
35
40
45
50

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

M
ar

k
et

in
g 

E
xp

en
d

it
u

re
 (

in
 b

il
li

o
n

 
d

o
ll

ar
s)

 

Year 

Marketing Expenditure (in billion dollars) 

Actual Calculated

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 289  



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

             Volume: 12 Issue: 02 | Feb 2025                 www.irjet.net                                                                        p-ISSN: 2395-0072 

  

d. Annual Fulfilment Expenses of Amazon (in billion dollars)  
 
In graph, x-axis is years from 2014 to 2023 and y-axis is annual fulfilment expenditure by Amazon (in billion 
dollars). 
 
Let’s consider 2014 as 1, 2015 as 2……..2023 as 10. 
After manually drawing the graph on Excel, we find biquadratic equation covers maximum number of plots 
considering y=Ax2+Bx+C. 

 

 
 

Formula: y=0.616*x2+2.97*x+4.93 

 
Where ‘y’ represents annual fulfilment expenses (in billion dollars), and ‘x’ represents year 1, 2,3……(1 represents 
2014, 2 represents 2015 and so on.) 
 

e. Amazon Prime Consolidated Sales (in billion dollars)  
 
In graph, x-axis is years from 2014 to 2023 and y-axis is Amazon Prime Consolidated Sales (in billion dollars). 
 
Let’s consider 2014 as 1, 2015 as 2……..2023 as 10. 
After manually drawing the graph on Excel, we find biquadratic equation covers maximum number of plots 
considering y=Ax3+Bx2+Cx+D. 
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Formula: y= -0.047*x3+0.84*x2 -2.371*x+2.195 

 
Where ‘y’ represents amazon prime consolidated sales (in billion dollars), and ‘x’ represents year 1, 2,3……(1 
represents 2014, 2 represents 2015 and so on.) 
 

f. Number of Employees of Amazon (in thousands)  
 
In graph, x-axis is years from 2014 to 2023 and y-axis is number of employees of Amazon (in thousands). 
 
Let’s consider 2014 as 1, 2015 as 2……..2023 as 10. 
After manually drawing the graph on Excel, we find biquadratic equation covers maximum number of plots 
considering y=Ax4+Bx3+Cx2+D. 

 

 
 

Formula: y=3.31*x2+21.55*x+50.86 

 
Where ‘y’ represents number of employees (in thousands), and ‘x’ represents year 1, 2,3……(1 represents 2014, 2 
represents 2015 and so on.) 
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