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Introduction 

Artificial intelligence (AI) is 
transforming many industries, 
and digital marketing is no 
exception. Among the various 
applications of AI in this field, 
programmatic advertising stands 
out for its significant impact. 

Programmatic advertising involves 
buying and selling advertising space 
through automated auctions.  
This system leverages AI algorithms  
to process large amounts of data and 
make real-time decisions, making it an 
essential tool for modern marketers.
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In a September 2023 survey, 55% of brand and agency marketers in 
Europe reported that they were already using AI-powered tools in their 
programmatic advertising efforts. Additionally, 40% of respondents 
indicated plans to adopt these tools within the next 12 months. 

In another survey in November 2023 of advertising decision-makers  
at brands, agencies, and publishers in the United States overseeing 
programmatic advertising, 52% of respondents considered the use  
of AI by demand-side and supply-side platforms important. 

More than 90% of ad agencies in the US are using generative AI.

Consider these figures:

Do you believe that 
AI will change the  
way programmatic  
platforms operate?
% of US respondents, Nov 2023

76%

18%

6%

It Already Has

Yes

No

This guide explores the role of AI in programmatic advertising. 
Weʼll explore how AI algorithms operate, the benefits they offer, 
and the challenges they present. Youʼll learn about the benefits  
of AI, practical applications, and future trends.

Letʼs discover how this powerful combination  
revolutionizes our approach to digital marketing.Source: Statista
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https://www.statista.com/statistics/1466904/use-ai-programmatic-advertising-europe/
https://www.statista.com/statistics/1466904/use-ai-programmatic-advertising-europe/
https://www.statista.com/statistics/1449419/importance-ai-programmatic/
https://content-na1.emarketer.com/90-percent-ad-agencies-using-generative-ai
https://www.statista.com/statistics/1449427/ai-change-programmatic/


What Is  
Programmatic  
Advertising?

Programmatic advertising 
automates the buying and 
selling of digital ad space. 
Instead of traditional methods 
involving manual negotiations 
and orders, it uses automated 
systems to handle 
transactions in real time.

At its core, programmatic advertising 
relies on algorithms and data to make 
split-second decisions. These systems 
evaluate various factors, such as audi-
ence demographics, browsing 
behaviour, and contextual relevance, 
to determine the best ad placements. 
The process happens through real-
time bidding (RTB), where ad spaces 
are auctioned off to the highest bidder 
within milliseconds.

The main advantage of programmatic 
advertising is its efficiency.  
It streamlines the ad-buying process, 
reduces human error, and allows 
precise targeting. Advertisers can 

reach specific audiences with tailored 
messages, leading to better engage-
ment and higher conversion rates.

Programmatic advertising includes 
native, display, video, audio, connected 
TV (CTV), in-game, and digital out-of-
home (DOOH) ads. This flexibility allows 
marketers to create integrated 
campaigns across multiple platforms, 
maximizing their reach and impact.

In summary, programmatic advertising 
revolutionizes how digital ads are 
bought and sold, leveraging AI and  
data to optimize ad placements and 
improve campaign performance.
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https://www.stackadapt.com/native-advertising
https://www.stackadapt.com/display-advertising
https://www.stackadapt.com/video-advertising
https://www.stackadapt.com/programmatic-audio-advertising
https://www.stackadapt.com/connected-tv-advertising
https://www.stackadapt.com/connected-tv-advertising
https://www.stackadapt.com/in-game-advertising
https://www.stackadapt.com/digital-out-of-home-advertising
https://www.stackadapt.com/digital-out-of-home-advertising


AI Technologies and Techniques  
in Programmatic Advertising 
AI is generally applied to problems 
too complex for traditional software 
solutions, requiring systems that 
can learn and adapt autonomously. 
Programmatic advertising presents 
such a challenge, given the vast 
amount of decisions and data  
it involves.

Programmatic advertising relies 
heavily on AI to process millions  
of auctions daily. Each auction  
must be considered individually, 
determining the appropriate  
bid amount and ensuring the 
campaignʼs goals and pacing are 
met. This complexity is beyond 
human capability, both in terms  
of decision-making speed  
and the volume of data. 

Thatʼs where machine learning  
is used to handle these tasks.

Machine learning automates  
the decision-making process in 
programmatic advertising. Instead of 
relying on predefined rules, machine 
learning systems analyze massive  
datasets to identify patterns and  
optimize outcomes. 

These systems continuously learn from new data, refining their strategies 
to improve performance over time. For instance, a machine learning 
model might determine the optimal bid for an ad placement by analyzing 
user behaviour, contextual relevance, and historical performance data.
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Several AI technologies and techniques play crucial roles in programmatic advertising:

Machine Learning  
Algorithms
Supervised learning:  
These algorithms learn from  
labelled data, using historical 
examples to predict future outcomes. 
For example, they might analyze 
successful ad placements to identify 
similar opportunities.

Unsupervised learning:  
These algorithms find patterns in 
unlabeled data, clustering similar  
data points together. This technique 
helps in segmenting audiences based 
on their behaviour and preferences.

Reinforcement learning:  
This approach involves algorithms 
learning through trial and error, 
receiving feedback based on the 
success of their actions.  
In programmatic advertising, 
reinforcement learning can optimize 
bidding strategies to maximize ROI.

Natural Language  
Processing (NLP)
NLP techniques help analyze and 
interpret human language data,  
such as keywords and content context. 
This allows for better ad targeting  
based on the relevance of web page 
content and user search queries.

Audience Insights  
and Personalization
AI systems can analyze vast user 
data to create detailed audience 
profiles. These profiles help deliver 
highly-personalized ads, improving 
engagement and conversion rates. 
Personalization involves tailoring 
ad content to individual user 
preferences and behaviours.

Real-Time Bidding
RTB is a foundational technology in 
programmatic advertising. It involves 
automated auctions where ad impressions are 
bought and sold in real time. AI algorithms 
evaluate each impression and place bids within 
milliseconds, ensuring the most relevant ads 
are displayed to users.

Attribution and Tracking
Attribution models powered by AI help marketers 
understand which touchpoints in a userʼs journey 
contributed to a conversion. AI can optimize ad 
placements and budgets by analyzing these 
touchpoints to maximize effectiveness.

AIʼs adaptability and scalability make it an ideal 
solution for programmatic advertisingʼs dynamic 
nature. As AI technology continues to evolve, it will 
further enhance the efficiency and effectiveness of 
programmatic campaigns, driving better results for 
marketers and advertisers.

AI TECHNOLOGIES AND TECHNIQUES IN PROGRAMMATIC ADVERTISING
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AIʼs Impact on 
Programmatic 
Campaigns 

CASE STUDY

AIʼs impact on programmatic 
advertising is not just theoretical; 
numerous real-world examples 
demonstrate significant 
improvements in campaign 
performance. At StackAdapt,  
AI has driven remarkable results.

AI TECHNOLOGIES AND TECHNIQUES IN PROGRAMMATIC ADVERTISING

For instance, StackAdapt has improved conversion rates  
in 81% of campaigns using an advanced AI technique,  
known as hierarchical lookalike optimization. This technique 
leverages AI to find and target users more likely to convert, 
leading to better overall campaign performance.

In one experiment, AI significantly enhanced key performance 
metrics. Specifically, 12% of campaigns saw more than  
double the improvement in effective cost per click (eCPC).  
And approximately 18% of campaigns experienced more  
than twice the improvement in user engagement, showcasing 
AIʼs ability to better target and resonate with audiences.
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Benefits of AI in  
Programmatic Advertising
Integrating AI in programmatic advertising offers numerous advantages,  
making it a powerful tool for marketers. Here are some of the key benefits:

Hyper-Individualized 
Personalization

AI enables highly-personalized 
advertising by analyzing vast 
amounts of data to understand  
user preferences and behaviours. 
This level of personalization is 
known as hyper-individualization. 

AI systems can create tailored ad  
experiences for each user, increasing 
engagement and conversion rates. 
Unlike traditional methods, which offer 
broad segmentation, AI can target users 
with specific messages that resonate 
with their unique interests and needs.

Scalability and  
High Dimensionality

Human intuition is limited in handling large-scale 
data and complex patterns. AI, on the other hand, 
excels in managing high-dimensional data. 

Programmatic advertising involves processing 
millions of auctions daily, which requires evalu-
ating numerous factors in real time. For instance, 
the StackAdapt platform makes 143 billion deci-
sions per second.

AI algorithms can efficiently manage this 
complexity, simultaneously making decisions 
based on multiple variables. This scalability 
ensures that campaigns can handle large volumes 
of data without compromising performance.

1 2
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Better Decision Making

AI-driven demand-side platforms 
(DSPs) use advanced algorithms  
to make precise bidding decisions.  
These systems analyze data from  
past auctions, user interactions,  
and contextual relevance to  
determine the optimal bid for  
each impression. 

This automated decision-making 
process significantly outperforms 
manual methods, ensuring ad  
budgets are spent more  
effectively. AI helps identify  
high-value users and optimizes 
bids to maximize ROI.

Improved Efficiency

AI enhances the efficiency of 
programmatic advertising by 
automating time-consuming 
tasks. It streamlines the 
ad-buying process, reducing the 
need for manual intervention. 

This automation allows marketers 
to focus on strategic planning and 
creative development rather than 
operational details. AI-driven 
platforms can also continuously 
optimize campaigns in real time, 
ensuring they adapt to changing 
conditions and deliver consistent 
performance.

Better Audience Insights

AI provides deep insights into audience 
behaviour and preferences. AI systems 
analyze user data and identify patterns 
and trends that might not be apparent 
through manual analysis. 

These insights help marketers better 
understand their target audience, 
allowing for more effective segmentation 
and targeting. This data-driven approach 
leads to more relevant ads and improved 
user experiences.

3 4 5
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Competitive Advantage

In the competitive digital advertising landscape, 
using a DSP that leverages AI is no longer optional; 
itʼs essential. 

AI-driven platforms can outbid and outperform 
those that rely on traditional methods. Without AI, 
campaigns are disadvantaged because they 
cannot process the vast data required to make 
informed decisions. By adopting AI, marketers  
can stay ahead of the competition and achieve 
better results.

Cost Savings

AI helps optimize ad spending by ensuring that 
budgets are allocated efficiently. By targeting the 
right users at the right time with the right bid,  
AI minimizes wasted spend on low-value  
impressions. This optimization leads to  
significant cost savings and better overall 
campaign performance.

6

7

©
 2

02
4 

St
ac

kA
da

pt
 In

c.
IN

TE
LL

IG
EN

T 
AD

VE
RT

IS
IN

G:
 L

EV
ER

AG
IN

G 
AI

 F
O

R 
PR

O
G

R
AM

M
AT

IC
 S

U
CC

ES
S

11

4 BENEFITS OF AI IN PROGRAMMATIC ADVERTISING



Over-Reliance on Data
AI algorithms depend heavily on data quality and quantity. Inaccurate, incomplete 
or biased data can lead to suboptimal or harmful decisions. 

The data fed into AI systems must be clean and representative, which may be a 
significant challenge. Depending on the algorithms, quantity may be more 
important than quality, which might put smaller agencies at a disadvantage. 
Additionally, AI models must be continuously updated with fresh data to remain 
effective, which requires robust data management practices.

Lack of Transparency and Explainability
One of the main challenges with AI in programmatic advertising is the lack of 
transparency. AI systems often operate as “black boxes,” making decisions without 
providing clear explanations. 

This can be unsettling for marketers who need to understand the reasoning behind 
AI-driven actions. Without insight into how AI algorithms work, trusting the system 
fully and making informed adjustments can be difficult.

Challenges  
and Limitations  
of AI in 
Programmatic 
Advertising

While AI brings numerous benefits  
to programmatic advertising,  
it also presents several challenges 
and limitations.
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Compliance With Regulations 
Adhering to privacy regulations and data protection laws 
is critical in programmatic advertising. AI systems must 
comply with regional and federal regulations, such as the 
European GDPR or CCPA in California. 

These laws require strict data handling practices, and 
non-compliance can result in severe penalties.

Need for Human Oversight 
Despite AIʼs advanced capabilities, human oversight 
remains essential. AI systems can refine and guide 
operations using human intuition and domain expertise. 

Implementing “human-in-the-loop” systems, where 
human feedback is integrated into AI decision-making, 
can improve results. However, this requires ongoing 
collaboration and monitoring, adding to the 
operational workload.

Unpredictable Behaviour
AI systems can sometimes exhibit unpredictable 
behaviour, making decisions that seem counterintuitive. 
This unpredictability can stem from the systemʼs 
complexity and the many variables it processes. 
Marketers might find anticipating or controlling 
AI-driven outcomes challenging, leading to campaign 
performance and brand safety concerns.

Continuous Monitoring and Updating
AI models require continuous monitoring and updating 
to maintain their effectiveness. After deployment,  
AI systems must be tested regularly against new data 
to ensure they perform as expected. 

This involves comparing predictions with actual 
outcomes and making necessary adjustments. 
Continuous monitoring is resource-intensive and 
requires dedicated expertise to manage effectively.
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CHALLENGES AND LIMITATIONS OF AI IN PROGRAMMATIC ADVERTISING5



 
Integration Challenges
Integrating AI into existing 
programmatic advertising systems 
can be complex. Marketers must 
ensure that AI technologies work 
seamlessly with their current tools 
and platforms. This integration often 
requires technical expertise and can 
be time consuming, especially for 
organizations with limited resources.

 
High Initial Costs
Implementing AI in programmatic 
advertising can involve significant 
upfront costs. Developing, deploying, 
and maintaining AI systems requires 
investment in technology, data 
infrastructure, and skilled personnel. 

While AI can lead to long-term cost 
savings, the initial financial and  
resource commitment can be a  
barrier for some organizations.

 
Attribution Complexity
Attribution in AI-driven programmatic 
advertising can be complex. While AI 
provides detailed data and insights, 
understanding the true impact of 
different touchpoints on user behaviour 
requires sophisticated models. 

Marketers must set up concrete KPIs  
and use advanced attribution  
techniques to accurately measure 
campaign effectiveness.
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CHALLENGES AND LIMITATIONS OF AI IN PROGRAMMATIC ADVERTISING5



Challenge Solution

Explainability Develop explainable AI models that provide insights into  
decision-making processes. This can build trust and transparency.

Data Management Implement rigorous data-quality checks and continuous updates to  
ensure AI systems have reliable information.

Compliance Adopt comprehensive compliance frameworks and work closely  
with legal experts to navigate regulatory challenges.

Human-In-the-Loop Systems Combine AI with human oversight to improve  
decision-making while leveraging human expertise.

Continuous Optimization Monitor and update AI models based on performance  
data to ensure ongoing effectiveness.

High Cost Conduct a thorough cost-benefit analysis before implementing AI.  
This can help justify the initial investment and plan for long-term returns.

Understanding these 
limitations and 
implementing strategic 
solutions will help you 
harness AIʼs full potential 
to drive successful 
advertising campaigns.
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Strategies to Mitigate Challenges

Ongoing innovation in AI and programmatic advertising is helping to bridge these gaps. 
Here are some strategies to address the challenges:

5 CHALLENGES AND LIMITATIONS OF AI IN PROGRAMMATIC ADVERTISING
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Practical 
Applications 
and Strategies

AI in programmatic advertising 
provides marketers with powerful 
tools to optimize their campaigns. 
Applying these tools and strategies 
effectively can significantly 
improve campaign performance 
and ROI. 

Here are some practical applications 
and strategies for leveraging AI in 
programmatic advertising.
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Setting Up AI-Driven Campaigns
When setting up an AI-driven programmatic campaign,  
consider the following steps:

Define Clear Objectives
Establish specific, measurable goals for your campaign, such as increasing  
brand awareness, driving website traffic, or boosting conversions.

Identify Target Audiences
Use AI to segment your audience based on demographics, behaviours, and interests. 
Create detailed audience profiles to ensure precise targeting.

Develop Creative Assets
Tailor your ad creatives to resonate with your target audience.  
AI tools can help generate and optimize ad content for different segments.

Implement Conversion Tracking
Set up conversion pixels and tracking mechanisms to measure the success of your 
campaign. This data will feed back into the AI system for continuous optimization.

PRACTICAL APPLICATIONS AND STRATEGIES6

Choosing the 
Right DSP
Itʼs crucial to select a DSP  
that leverages AI and machine 
learning. Look for a DSP that 
offers advanced targeting 
options, robust analytics,  
and a strong track record  
of AI integration. 

A good DSP will provide tools 
for audience segmentation, 
RTB, and detailed  
performance insights.
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PRACTICAL APPLICATIONS AND STRATEGIES6

Optimizing Bidding Strategies
AI-driven DSPs use machine learning algorithms to  
optimize bidding strategies. Hereʼs how to make the  
most of these capabilities:

Dynamic Bidding
Allow the AI to adjust real-time bids based on user behaviour, 
contextual relevance, and historical performance.

Budget Allocation
Use AI to allocate your budget across channels and segments for 
maximum ROI. The system can identify high-performing areas and 
allocate more resources to them.

Performance Monitoring
Continuously monitor campaign performance and let the AI adjust 
your campaign to improve outcomes. Review the data regularly to 
understand trends and make informed decisions.

Leveraging Audience Insights
AI provides deep insights into audience behaviour and 
preferences. Use these insights to refine your targeting 
and messaging:

Behavioural Analysis
Analyze how users interact with your ads and website.  
Identify patterns and preferences to tailor future campaigns.

Lookalike Audiences
Create lookalike audiences based on your best-performing 
segments. AI can help identify similar users who are likely to 
engage with your brand.

Contextual Targeting
Use AI to place ads in relevant contexts, increasing the chances 
of user engagement. Contextual targeting considers the web 
pageʼs content and matches ads to user interests.
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PRACTICAL APPLICATIONS AND STRATEGIES6

Experimenting with Different Strategies
AI allows for rapid experimentation and testing.  
Hereʼs how to take advantage of this capability:

A/B Testing
Run A/B tests on different ad creatives, targeting options,  
and bidding strategies. Use AI to analyze the results and determine 
the most effective approach.

Iterative Optimization
Continuously test and refine your campaigns based on 
performance data. AI can quickly identify what works and  
what doesnʼt, allowing you to iterate and improve.

Custom Algorithms
Work with your DSP to develop custom algorithms tailored to  
your specific goals and audience. These algorithms can provide a 
competitive edge by addressing unique aspects of your campaign.
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Collaborating with AI Experts
Working with AI experts can enhance  
your programmatic advertising efforts:

In-House Teams
Build or hire an in-house team of AI specialists who understand 
your business and can develop customized solutions.

External Partners
Collaborate with external AI providers and consultants to 
leverage their expertise and technology. This can be useful  
for smaller organizations without dedicated AI resources.

Continuous Learning
Stay updated on the latest AI developments and trends  
in programmatic advertising. Regular training and 
knowledge-sharing sessions can keep your team stay  
at the forefront of technology.

Ensuring Compliance and Privacy
Adhering to privacy regulations is essential in programmatic 
advertising. Use AI to manage compliance effectively:

Data Anonymization
Ensure user data is anonymized to protect privacy. AI tools can help 
process data in compliance with regulations, such as GDPR and CCPA.

Consent Management
Implement consent management systems to gather and  
manage user permissions for data usage. AI can automate  
this process and ensure compliance.

Regular Audits
Conduct audits of your AI systems and data practices to  
ensure ongoing compliance with evolving regulations.

6 PRACTICAL APPLICATIONS AND STRATEGIES



AI-Powered 
Campaign 
Optimization 
Process
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PRACTICAL APPLICATIONS AND STRATEGIES6

 4  
Implement  

Conversion Tracking

 1  
Define  

Objectives

 5  
Organize  

Bidding Strategies

 2  
Identify  

Target Audiences

 6  
Leverage  

Audience Insights

 3  
Develop  

Creative Assets

 7  
Experiment  
and Iterate



7

Timeline of Trends in AI  
for Programmatic Advertising

2023
Adoption of  

Generative AI  
for Ad Creatives

2024
Advanced  

Personalization  
Techniques

2025
Multi-KPI Optimization  

and Real-Time  
Adaptation
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The Future  
of AI in 
Programmatic 
Advertising

Predicting the future of AI in 
programmatic advertising  
is a challenge, given the  
rapid pace of technological 
advancement and the  
ever-evolving landscape.  
However, several trends  
and potential developments 
can be anticipated for the  
next few years.



7 THE FUTURE OF AI IN PROGRAMMATIC ADVERTISING

Generative AI for Ad Creatives
Generative AI, which can create content, such as  
text, images, and videos, is poised to revolutionize  
ad creatives. Soon, we might see AI systems capable  
of generating on-demand ad creatives tailored to 
individual user preferences. 

These systems could analyze user data and  
context to produce highly-relevant and engaging 
advertisements. This would save time and resources 
and ensure that ads resonate more deeply with  
their intended audience.

Advanced Personalization
AI will continue to enhance personalization in 
programmatic advertising. Future AI systems  
will leverage even more sophisticated algorithms  
to deliver hyper-targeted ads. 

This could involve demographic and behavioural  
data and psychographic insights, allowing a better 
understanding of consumer preferences. As a result, 
ads will become increasingly relevant and effective, 
leading to higher engagement and conversion rates.
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7 THE FUTURE OF AI IN PROGRAMMATIC ADVERTISING

Multi-KPI Optimization
Currently, AI in programmatic advertising often focuses on optimizing a single key  
performance indicator (KPI) at a time, such as click-through rates or conversions. 

In the future, AI systems likely will handle multi-KPI optimization, balancing various objectives 
simultaneously. This means campaigns can be fine-tuned to achieve a combination of goals, 
such as brand awareness, customer acquisition, and retention, all within a single framework.

Real-Time Adaptation
AIʼs ability to process and analyze data in real time will become even more sophisticated. 
This will enable programmatic advertising campaigns to adapt instantaneously  
to changes in user behaviour, market conditions, and competitive dynamics. 

Marketers will benefit from AI systems that dynamically adjust bids, targeting,  
and creatives in response to live data, ensuring maximum relevance and efficiency.

Enhanced Explainability and Transparency
The demand for transparency and explainability will grow as AI systems become 
more integral to programmatic advertising. Future AI models will likely include 
advanced mechanisms for explaining their decision-making processes. 

This will help marketers understand why certain strategies are employed,  
fostering trust and enabling better collaboration between humans and machines.
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7 THE FUTURE OF AI IN PROGRAMMATIC ADVERTISING

Integration of Voice  
and Visual Search
With the increasing popularity of voice and visual 
search technologies, AI in programmatic adver-
tising will need to adapt. Future AI systems will be 
able to interpret and respond to voice commands 
and visual inputs, integrating these capabilities 
into ad targeting and delivery. This will open new 
avenues for engaging users and delivering more 
contextually relevant ads.

Improved Data Privacy  
and Compliance
As data privacy regulations become stricter,  
AI will play a crucial role in ensuring compliance. 
Future AI systems will incorporate advanced  
privacy-preserving techniques like federated 
learning and differential privacy to protect user 
data while delivering effective ad targeting. 

These innovations will help balance the need for  
personalization with the growing demand for privacy.
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Increased 
Collaboration  
Between AI and  
Human Experts
While AI will handle much of 
the heavy lifting in program-
matic advertising, the role of 
human experts will remain 
vital. Future advancements 
likely will see more seamless 
collaboration between AI 
systems and human 
marketers. 

This partnership will involve 
humans guiding AI, providing 
strategic insights, and 
ensuring campaigns align with 
broader business goals. 
Human-in-the-loop systems 
will become more prevalent, 
leveraging the strengths of AI 
and human intuition.

7 THE FUTURE OF AI IN PROGRAMMATIC ADVERTISING

Adoption of AI Across All Advertising Channels
AI will expand its influence beyond digital display ads to encompass all 
advertising channels, including traditional media like TV, radio, and 
out-of-home (OOH) advertising. This integration will enable a more 
unified and cohesive advertising strategy where AI optimizes ad spend 
and performance across all channels. 

Cross-channel attribution models powered by AI will provide deeper 
insights into the customer journey, enhancing the overall effectiveness  
of marketing campaigns.
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Conclusion
The future of AI in programmatic 
advertising is both exciting and 
challenging. While technological 
advancements promise greater  
efficiency, personalization, and 
effectiveness, they also bring  
new complexities and ethical 
considerations. 

Marketers can leverage AI to  
its full potential by staying 
informed and adaptable, driving 
innovation and achieving their 
advertising goals. In the future, 
the collaboration between AI 
and human expertise will shape 
the future of programmatic 
advertising, delivering smarter, 
more impactful campaigns.
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StackAdapt is a multi-channel programmatic advertising 
platform used by the most exceptional digital marketers. 
This state-of-the-art platform is where some of the most 
progressive work in machine learning meets cutting-edge 
user experience. Ad buyers plan, execute, and manage data-
driven digital advertising campaigns across all devices, 
inventory, and publisher partners.

For more information, visit stackadapt.com.
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