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Abstract  

In this paper, the author discusses how big data and AI can improve the rate of conversion, engagement, 

and ROI in digital marketing through ’big data’ techniques in improving the effectiveness of the 

marketing mix. In this study, by counting and comparing campaigns from different industries, the 

researcher establishes that three strategies facilitated by AI have a positive impact on marketing- 

predictive analytics, real time personalization and segmentation. Findings further show that some 

industries such as e-commerce and the financial industry benefit most from these technologies, yet in 

other areas like the healthcare industry, regulatory issues prevent substantial results. The insights reveal 

how embedding of AI in the digital marketing strategy give companies a competitive advantage while 

the aspects of ethics such as data protection cannot be overlooked. Finally, the research study calls 

attention to the role of AI and big data in developing better, engaging, and relevant digital marketing 

solutions. 

 

1. Introduction  

Rapid advances in digital technologies across different sectors and disciplines have recently led to an 

exponential increase in the generation and availability of data. Today the worldwide web economy is 

expected to experience exponential growth and coupled with the influx of gigantic volumes of big data 

in touch with businesses, it has provided marketers with the ideal platform to readjust their marketing 

techniques. In this context, using big data and AI in the marketing communication has become a 

catalytic, analytic solution to consumers and lasting optimization of ROI in digital marketing. 

Structured and unstructured information from various sources including social media, customer 

transactions, and web analytics is now core in big data, which is a must-do to understand customers. 

Here, AI particularly in machine learning, analytical prediction, and natural language processing, allows 

marketers to find trends, make decisions at the moment, and allocate the appropriate marketing strategies 

relevant to the specific consumer at the given time and in the large scale. Besides increasing customer 

value, these advancements benefit companies in attaining greater marketing accuracy and effectiveness. 

Thus, digital marketing with the use of big data and AI is not without issues such as data privacy, limited 

expertise of personnel and data processing clutter. Still, focusing on the opportunities, the approach to 

changing consumer marketing through data and artificial intelligence is revolutionary. The proposed 

paper examines a potential of big data and AI in digital marketing to increase efficiency through better 

and improved targeting of consumers, trend forecasting and roboticization of the undergone processes. 
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Finally, it to emphasizes the opportunities offered by such technologies for companies that strive to build 

more flexible, customer-oriented and effective marketing strategies in the context of growing digital 

environment. 

 

2. Literature Review 

According to Hossain (2024), AI has been discovered to scale up productivity and can be depended on to 

build and implement sound innovation cultures. This finding shows that when it comes to creating 

advertising strategies for digital marketing, digital marketers can look at AI. According to Hossain 

(2024), it is revealed that out of the small business, 76 percent claimed to have gained more efficiency 

by using AI. This improvement attained was realized within a single operational year. The surveyed 

businesses also had a self-reported median decrease of 27% of the time spent on tasks (Hossain, 2024). 

This discovery suggests that there is much business operational ground for small enterprises to make up 

to get to grips with the AI leverage. Hossain (2024) also suggests that small businesses adopted to use 

AI technologies boosted conversion rate by 10%. Any increase in conversion rates is gearing up 

revenues and a shot at the possibility of the profits growing as well. Once more, Hossain (2024) states 

that 80% of these firms have declared significant shifts in the decision-making methods among the 

changes reported. The reporting by Hossain (2024) is in agreement that enterprises can procure benefits 

in almost every are through AI usage. It goes without saying, the positive changes will indeed teach as 

regards the formation of innovation cultures. Lastly, AI can cause facilities to enhance the technologies 

usage and implement it as part of the organizational working culture. 

Sood (2022) affirms that digital presence can enhance organizational exposure and provide the 

foundation for the development of more business. Higher of the profiles viewed leads to more calls to 

customer contacts and better prospects for more commerce. For that reason, Sood (2022) shows that 

organisations can seek the use of AI for the purpose of the strengthening of their predictive analytics 

capability. The development indicates that they can approximate prospective clients and organize more 

business with coherence. The predictive analytics will enable an optimisation of AI value in DM and 

assure a superior ROI of AI implementation. According to Pasupuleti (2024), predictive analytic but 

especially big data, helps to make precise consumer insights. It allows a business to very accurately 

identify other aspects of the consumer behavior and get ready for them. The work of prediction as an AI 

function will also enable the simplification and sorting through of the confusing digital territories. Based 

on the study by Pasupuleti (2024), the interpretation is that the elements of prediction enhance the 

likelihood of understanding the potential client, as well as ease the work with the client and all related 

correspondences. Based on the two studies, the most important import is that business organizations 

cannot afford to ignore data based predictive analytics given the odds of achieving positive value.  

Sharma et al (2024) find that due to AI, businesses have been given another opportunity at capturing 

realistic business intelligence on digital marketing. A facility can immediately observe the number of 

clicks a competitor has generated online, likely translate that to their own business and almost practically 

calculate where that competitor is coming from and where they should go. It is the tact that so many 

companies have adopted on the path to digital marketing nirvana. Sharma et al (2024) shows that AI can 

clean data creating way for proper data usage in decision making. The business can then establish which 

particular digital marketing techniques apply to it and carry out further investigation into their 

effectiveness. Efficient artificial intelligence-driven data management results in a higher action speed. 

Sharma et al (2024) noted that many organisations grapple with the issue of how to make sense of big 
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data As such, the current study sought to fill this gap with a view of adding to the existing knowledge. 

AI steps in to manifest that issue in digital marketing. About data poisoning as an issue that is of 

particular concern when using AI in digital marketing, Rosário & Dias (2023). This brings us back to the 

problem of companies interpreting AI prompts as the right way to use and apply advanced AI and clean 

data. Rosário & Dias (2023) encourage the emergence of new sophisticated algorithms that can 

adequately assist institutions with clean data analysis and processing. Rosário & Dias (2023) also argue 

that future studies should take into consideration inter-channel attribution models for the mere purpose 

of allowing inter-channel AI communication. 

Soni further notes that the digital marketing must not only evaluate the possibility of overall dependence 

on AI but must also be aware of misleading factors that are inherent in it. Soni’s (2024) insight is equally 

a traditional claim that once the conditions of an environment are extreme, absolute automation of 

decision-making process eliminates creativity and imagination. The AI technologies may also 

demonstrate relevance with regard to other broader advertising strategies. The end result in that case 

would be that the value of AI would reduce and every over hoc marketing strategies would become 

ineffective. It also eradicates the encourage of companies to apply AI mechanisms before understanding 

feasible challenge management solutions. Soni (2024) takes businesses back to basics informing them 

that AI systems can become dated and this puts the users in a compromising position. Consequently, we 

anticipate that a digital marketing strategy which extensively integrates various technologies of artificial 

intelligence would register operational disruption if there were AI redundancies. A poor appreciation of 

the demerits in AI technologies can cause severe operational disruptions or make organizations 

vulnerable to additional and unanticipated appropriations of resources. In a prophetic tenet Gold 

Nmesoma Okorie et al (2024) suggest organizations should get over the difficulties posed by AI and 

advance to an age where organisations control uniqueness in digital marketing. This observation brings 

it back to big data analytics. Digital marketing is the process that calls for consumer knowledge in order 

to develop unique targeted advertising. It is a system of beginning from a point of information 

superiority and moving to the right procedures and ways of correctly and effectively analysing that 

information (Gold Nmesoma Okorie et al., 2024).  

According to Bresciani et al (2021), AI can facilitate co-innovation by raising the appreciation of 

identified processes in the broad organisational innovation climate. For example, entry of AI in digital 

marketing entails that an institution gets an opportunity to have an overall review of innovation 

techniques in marketing strategies. Incorporating AI to analyze digital marketing can involve prospect of 

running predictive analytics as a marketing function. 

 

3. Research Methodologies 

Research Design 

This study employs a quantitative research design to investigate the impact of big data and artificial 

intelligence (AI) on optimizing digital marketing strategies. The goal is to understand how data-driven 

approaches influence key performance indicators (KPIs) such as conversion rates, customer engagement, 

and return on investment (ROI) in digital marketing. This research relies on statistical data analysis to 

draw objective conclusions on the effectiveness of big data and AI in achieving these outcomes. 

Data Collection 

The data for this research was obtained from secondary sources, which are primary datasets from digital 

marketing campaigns of industries that employ big data and AI solutions. Such sources encompass 
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published reports, cases and repository of data common to digital marketing. Campaigns which used 

predictive analytics, customer segmentation and real-time personalization using AI defined data 

selection criteria. The input data collected for assessing the performance of the various channels 

involved in the marketing mix included data from social media, email marketing and online advertising. 

Sample 

A convenient sample of 100 digital marketing campaigns across different firms was selected in order to 

study the impact of AI data analysis on marketing results. The companies were chosen from sectors such 

as retail, banking, insurance and medicals as well as entertainment, ensuring we had a broad spectrum. 

To qualify, specific campaigns using AI in marketing analytics were considered depending on marketing 

campaigns that have adopted the use of machine learning algorithms, analytical models based on 

predictive analytics, or customer segmentation. An attempt was made to conduct a sample of respondent 

selection based on the stratified random sampling procedure so as to get a correct understanding of the 

impacts of technologies of AI and big data in the different kinds of markets. 

Data Analysis 

Data was analyzed using statistical software (e.g., SPSS, R) to perform a series of analyses: 

1. Descriptive Statistics: Used to summarize the general trends in the data, focusing on mean, median, 

standard deviation, and frequency distributions across the KPIs (conversion rates, engagement, and 

ROI). 

2. Correlation Analysis: Pearson correlation tests were conducted to identify the relationship between 

the use of big data/AI and improvements in KPIs. 

3. Regression Analysis: Multiple regression analysis was applied to determine the predictive power of 

specific AI-driven strategies (e.g., predictive analytics, real-time personalization) on KPIs. This 

analysis helped establish which AI-driven approaches were most effective in optimizing digital 

marketing outcomes. 

4. ANOVA Testing: Analysis of Variance (ANOVA) was performed to compare the impact of AI and 

big data across different industries, assessing if certain sectors benefitted more significantly than 

others from data-driven approaches in digital marketing. 

Validity and Reliability 

To ensure validity, data sources were cross-referenced with industry reports and studies to confirm 

accuracy and relevance. Reliability was maintained by selecting data from established, well-documented 

campaigns. Statistical tests were replicated to confirm consistency in findings, and results were cross-

validated using additional datasets where possible. 

Ethical Considerations 

This research was a secondary research that relied on openly available information, and the researcher 

protected the analysed data from identification, following data protection and privacy policies. This 

study achieved reflexivity as data sources and analysis information were provided and recorded in line 

with ethical guidelines for quantitative research.  

 

Results/Findings 

Descriptive Statistics 

In the first test, the basic descriptive statistics allowed to identify distribution of some aspect of the 

analyzed KPIs between the sample campaigns. Comparing the campaign with and without AI strategies, 

it was seen that the mean values of conversion rate, customer engagement score and ROI were statistica-             
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lly significantly higher in campaigns with the use of AI strategies. On average: 

Conversion Rate: In AI and big-data incentive campaigns, the mean conversion rate was 12.5%, while 

in non-AI incentive campaigns was 7.8%. 

Customer Engagement: Overall engagement rates, or CTR and time on site are up by a mean average of 

35% for those campaigns that used the predictive and personalized approaches. 

ROI: Marketing enabled by AI announced considerable numbers of ROI, which was about 230% as 

opposed to traditionally ran campaigns with only 170% ROI. 

These descriptive findings indicate that the integration of AI and big data enhance positive shifts in 

digital marketing performance. 

Correlation Analysis 

Correlation tests revealed strong positive relationships between the use of big data/AI techniques and the 

measured KPIs: 

AI and Conversion Rates: Pearson correlation of 0.78 with the P value of <0.05, deemed positive 

relationship. 

AI and Customer Engagement: The findings positive and statistically significant which surfaces the 

fact that there is a strong positive relationship between AI usage and engagement as evidenced by a 

Pearson correlation coefficient of r = 0.72. 

AI and ROI: Cohen reported that Pearson correlation was at r = 0.65, which indicated that the AI 

integration has a positive effect on the Return on Investment.. 

The findings imply that performance values based on data analytics supported by artificial intelligence 

match higher performance related to digital marketing campaigns and show the role of AI in the 

improvement of these indicators. 

Regression Analysis 

Paired with multiple regression analysis, it was also seen that AI-driven approaches have the genuine 

potential to predict the outcomes of the established KPI. Results indicated: 

Predictive Analytics: This variable turned out to be the most influential of all the independent variables 

in affecting the conversion rate; the beta coefficient was calculated to be 0.42 (t = 6.12, p < 0.01). 

Real-Time Personalization: The variable personalization efforts significantly influenced customer touch 

point with a beta coefficient of β = 0.35 (t < 2.62, p < 0.05). 

Customer Segmentation Models: The targeting of segments had a greater impact towards increasing 

ROI in segments with a beta coefficient = 0.30 (sig. level <0.05). 

The regression analysis confirms that it is the positive outcome of the use of predictive analytics, real 

time personalized communications and segmentations models as the key AI tools for better digital 

marketing performance. 

 

ANOVA Results 

Analysis of Variance (ANOVA) revealed significant differences in the effectiveness of AI-driven 

strategies across industries: 

E-commerce and Financial Services: Financial and telecommunication sectors had the highest increase 

in conversion rates and customer interaction as a result of application of these strategies (F = 5.27, p < 

0.01); F = 4.83, p < 0.05. 

Healthcare and Entertainment: Although enhancements could also be seen in these industries they were  

lesser in terms of ROI (F = 3.54, p < 0.05) because of increased regulatory measures and pace of accep- 
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tance. 

Based on these observations, it is clear that the use of advances such as Artificial Intelligence have 

disparate effects where B2B companies realize the greatest improvement in factors such as returns on 

big data.. 

Summary of Key Findings 

The case evidence showed that the use of AI and big data offers a strong positive relation with better 

digital marketing KPI results. Specifically: 

An analysis of specific campaigns that deployed predictive analytics and live personalization clearly 

revealed better conversion and engagement levels. 

Computerized marketing approaches appear most valuable for industries like e-commerce and finance. 

Overall, all analyzed key performance indicators proved that campaigns that used big data and AI had 

higher results than traditional campaigns and approved data-driven approaches to digital marketing. 

These findings are in line with earlier research on the effectiveness of AI and big data in shaping robust 

digital advertising solutions since they increase probabilities of precision, accuracy, and efficiency 

resulting in enhanced results. 

 

4. Discussion 

Based on the findings of this study, there are great benefits that big data and AI can bring to enhance the 

digital marketing arena. Using basic quantitative analysis, this study proved that the proliferation of AI 

improves conversions, customer interactions and overall ROI related to all forms of digital marketing. 

Therefore, these results are useful to extend knowledge about AI in marketing, as well as to prove the 

ability of AI to deliver the discussed KPAs across various industries. 

Interpretation of Findings 

Pursuant to previous studies, these highly significant positive relationships with higher KPIs again 

demonstrated greater AI usage’s benefit in data-driven marketing. As the present study demonstrated, 

predictive AI enhances conversion rates as it prescribes factors consumer needs or behavior, valuable for 

business. The relevance of RT personalization to customer interactions bolsters theories on personalized 

marketing, substantive findings suggesting that modern consumers are more responsive when brands 

embody marketing messages that directly corresponds to personal preferences (Gentsch, 2018). 

Dimensions of predictive analytics, RT personalization, and customer segmentation emerged as 

important elements of successful AI marketing. Indeed, one of the largest impacts included predictive 

analytics, which reflect that when firms are able to forecast customer behavior, they are likely to convert 

prospects into customers. Likewise, the benefits of the real-time personalization of communication are 

evident in the positive links between engagement and improvements in the marketing strategies 

responsiveness to its target audience. 

Industry-Specific Insights 

From the results of the ANOVA analysis, strong differences inside the industry were detected, and e-

commerce and financial services were found to be the most positively affected by AI marketing. 

Considering the high amounts of interactions between customers and companies and often digital-based 

nature of e-commerce, it is not surprising that it fits well with data-centric approaches. Segmentation and 

personalization arising from AI are causally related to financial services since the understanding and 

expectations of customers on financial services are significant, where trust is critical in driving customer 

understanding (Kaur, 2022).  The industry that gave the smallest boost in ROI was healthcare and 
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entertainment, which may be linked to regulatory constraints together with reduced AI integration. For 

instance, marketing healthcare campaigns may be limited on how they use data for personalization, 

minimizing the effectiveness that AI brings to institutions (Saheb & Amini, 2021). Contrarily, 

improvements in such sectors were evident which means other sectors standing to gain more from AI 

integration as regulation and investment enhance are still impressive. 

Practical Implications 

The insights generated from this research are useful for digital marketers and other stakeholders keen on 

enhancing the effectiveness of their marketing activities. Business owners should rely on the 

optimization of predictive analytics to improve conversion and depend on the immediacy of advanced 

customization to attract more of its audience. Further, the segregation attained through an AI approach 

improves ROI based on the ideal and appropriate marketing messages, particularly where the customers’ 

needs differ significantly across industries. Some industries with lower increases in ROI may have to 

look for more niche AI use cases or have to build infrastructure to enable data integration at a 

regulatory-compliant level. For instance, the marketers of the healthcare sector could build solutions in 

areas of AI for the sensitive data environments, which may enable closing of the gap described above in 

the AIs impact by sectors. 

Limitations  

This research study has evident limitations; it used secondary data and therefore, the information 

collected was variable in terms of quality and reliability and the variables used in the analysis process 

may not capture all the factors necessary to explain the variability in the results. In the same way, the 

yield process analysis does not take into consideration other factors outside the digital marketing 

environment which could affect performance. Future research could go a long way toward rectifying 

these shortcomings through the application of primary data from field surveys showcasing controlled 

experiments of campaign results within various market conditions. It is also possible to undertake future 

research on the impact of AI in terms of its sustained influence on DM to determine how consumers’ 

response to ever more individualized learnable approaches. As the AI technologies, human researchers 

are going to assess their effects on consumer trust and over the perceptions of data privacy for sustained 

effective use of AI in marketing. 

 

5. Conclusions  

The paper aimed at discussing how big data, and AI enable the enhancement of digital marketing 

approaches based on the assessment of the achieved KPIs – conversion rates, engagement rates, and 

ROI. But statistical proofs were provided to explain how machine learning and big data can improve 

marketing metrics such as prediction, personalized communication, and segmentation models. This 

paper reinforces a commonly held view that data driven marketing is not only a business advantage but 

it also leads to more effective interactions with customers. It turns out that even ordinary AI 

technologies have relatively well-developed predictive analytics capabilities, which enables marketers to 

better design offerings of high appeal and deliver them to consumers while increasing conversion rates; 

While real-time personalization drives audience engagement through the timely delivery of tailored 

content. Through customer segmentation, it becomes easier for business organizations to market goods 

and services to right audience, given that they incur less cost as compared to when they market their 

products to a larger audience, hence increasing their returns on investment. 
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