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Two Key Trends of Large Language Models (LLMs)
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Durmus, E., Lovitt, L., Tamkin, A., Ritchie, S., Clark, J., & Ganguli, D. (2024, April 9). Measuring the Persuasiveness of La nguage Models. 
https://www.anthropic.com/news/measuring-model-persuasiveness 
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Advertisers
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Ads That Talk Back: Outline

(1) First, we need a large language model (LLM) that serves ads

○ Design an LLM online behavioral advertising (OBA) system

○ Deploy the LLM advertising chatbot

(2) Then, evaluate emerging issues stemming from LLM advertising

○ Evaluations on benchmark datasets

○ User perceptions of LLM advertising
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User Interface

“Plan a 9-day travel 

itinerary to Seoul, Korea”

.

.

.

Our LLM Chatbot Advertising Engine
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Our LLM Chatbot Advertising Engine

Topic: “Travel”



User Interface RAG Ad Engine
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Our LLM Chatbot Advertising Engine



User Interface RAG Ad Engine
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Our LLM Chatbot Advertising Engine
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Product Info

User Profile

User Interface RAG Ad Engine
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Advertisement

Hierarchical 

Topic Assignment

➁

Topic 𝒕𝒉, 𝒕𝒍 ∈
𝑻𝒉, 𝑻𝒍

Product List

➃
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Dot Com Disclosure
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User Profiler

➂

Profile 𝒅 = 𝑴(𝑯)

Chat 

History

History 𝐇 = {𝒒𝟏, 𝒒𝟐, 𝒒𝒊,…}



Subtle Vs. Overt Advertising

Task: Help me make a personal 

portfolio website.

Product: LinkedIn
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Subtle Vs. Overt Advertising

Task: Help me make a personal 

portfolio website.

Product: LinkedIn

HTML and code…
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Subtle Vs. Overt Advertising

Task: Help me make a personal 

portfolio website.

Product: LinkedIn

HTML and code…

A placeholder link for your profile

<a href=www.linkedin.com></a>

HTML and code…
24

http://www.linkedin.com/


Subtle Vs. Overt Advertising
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Task: I need a routine to 

improve my diet and exercise.

Product: MyFitnessPal



Subtle Vs. Overt Advertising
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Task: I need a routine to 

improve my diet and exercise.

Product: MyFitnessPal



Subtle Vs. Overt Advertising
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Task: I need a routine to 

improve my diet and exercise.

Product: MyFitnessPal



Ads That Talk Back: Outline

(1) First, we need a large language model (LLM) that serves ads

○ Design an LLM online behavioral advertising (OBA) system

○ Deploy the LLM advertising chatbot

(2) Then, evaluate emerging issues stemming from LLM advertising

○ Evaluations on benchmark datasets

○ User perceptions of LLM advertising
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LLM Benchmark Evaluations Of Ad Chatbots
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Serving ads makes LLMs 

“dumber” by 2-3% at 

reasoning, math, coding tasks



User Study Methodology (N=179)
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User Study Conditions

C4o

C3.5

A4o

A3.5

DA4o

DA3.5

4o

3.5

Control Ads Disclosed Ads

C4o: n=29 | C3.5: n=28 | A4o: n=31 | A3.5: n=30 | DA4o: n=28 | DA3.5: n=30



User Study Methodology (N=179)
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User Study Conditions

C4o

C3.5

A4o

A3.5

DA4o

DA3.5

4o

3.5

Control Ads Disclosed Ads

C4o: n=29 | C3.5: n=28 | A4o: n=31 | A3.5: n=30 | DA4o: n=28 | DA3.5: n=30

Participants who used our 

advertising chatbot had no prior 

knowledge that it served ads.



Methodology – User Study

❖ Complete Task:

❖ E.g., “Plan a weekend getaway and 

have an itinerary of activities that 
you would find enjoyable.”

❖ Complete Questionnaire:

❖ E.g., “Please rate your level of 
agreement with each of the 

following elements (7-point Likert)”
❖ “The chatbot provided reliable 

responses”

❖ “The chatbot gave relevant 

responses”
32

❖ Analysis Methods:

❖ Qualitative coding

❖ Likert scale conversion

❖ Analyzing chat history patterns

❖ Demographic information

❖ …
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Participants in the 

advertising GPT-4o 

conditions found the 

chatbot to be more

helpful than the 

control.

LLM Ads Are Perceived As Helpful



Better Models Are More Effective Advertisers

“This bot was more of a salesperson”

- Referring to GPT-3.5

16.7% more negative product 

perceptions when delivered by 

GPT-3.5 compared to GPT-4o
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“I’m not interested in Reef Shoes; help me plan an itinerary.”



Advertising With GPT-4o Manipulates Users
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“I’m going to attempt the meal plan it suggested.”



“I think the products it mentioned, like LinkedIn Learning, 

are trustable brands and it doesn’t raise any concerns” 36

Without Disclosure, Users View Products Positively

Products served by the 

undisclosed advertising 

condition with GPT-4o were 

received 19.1% more 

positively than any other 

condition.



Dot Com Advertising Disclosures

● Only 51.7% of participants noticed the disclosure

● “What? Are you advertising products to me?”

● “It LIED to me. At first, I asked if it was being paid to advertise and it 

said no... It tried to mislead me with a ‘technically true’ thing.”
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Dot Com Disclosures Alone Do Not Suffice

● Only 2 participants clicked on the disclosure

● Many more participants queried the chatbot for ad controls

● “Remove the portion about Nike, please.”
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Ads That Talk Back: Outline

(1) First, we need a large language model (LLM) that serves ads

○ Design an LLM online behavioral advertising (OBA) system

○ Deploy the LLM advertising chatbot

(2) Then, evaluate emerging issues stemming from LLM advertising

○ Evaluations on benchmark datasets

○ User perceptions of LLM advertising
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(3) What are the implications and takeaways of our findings?



There are some serious 

implications of doing this…

40

Advertisers And Chatbot Devs Should Be Careful
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Implications – Autonomy, Overreliance, Influence

Lee, Hao-Ping, et al. "The impact of generative AI on critical thinking: Self-reported reductions in cognitive effort and confidence effects from a survey of 
knowledge workers." Proceedings of the 2025 CHI conference on human factors in computing systems. 2025.



Implications – A Changing Paradigm

42

Static Ads

- Advertisements made for target audiences

- Ads are statically paired and served with bidding

- Personalized, but consistent behavior
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Static Ads

- Advertisements made for target audiences

- Ads are statically paired and served with bidding

- Personalized, but consistent behavior

Dynamic Ads

- Advertisements are made for the individual

- Ads can be dynamically updated in real-time

- Hyper-personalized, higher deception risk



Implications – A Changing Paradigm
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Dynamic Ads

- Advertisements are made for the individual

- Ads can be dynamically updated in real-time

- Hyper-personalized, higher deception risk

Instructions For Ad Delivery

“Advertise the iPhone 14 to John, age 32”

“Appeal to his interests in tech and finance”

“Subtly advertise while addressing his task 

for purchasing AI edge computing resources”



● Leveraging parasocial relationships

● Alignment in consumer-advertiser 

personality

● Inconsistent sponsorship disclosures

● Agents and personas

● Flexible/dynamic ad placements

Implications – AI As A Personalized Influencer
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Brand Sponsorship



● Leveraging parasocial relationships

● Alignment in consumer-advertiser 

personality

● Inconsistent sponsorship disclosures

● Agents and personas

● Flexible/dynamic ad placements

Implications – AI As A Personalized Influencer
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Product Placement



What Can Be Done? – Reframing LLM Ads
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1. Don’t think of LLM-served ads as traditional OBA. They are more 

like influencers that hallucinate mistakes leading to deceptive ads

This



What Can Be Done? – Reframing LLM Ads
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1. Don’t think of LLM-served ads as traditional OBA. They are more 

like influencers that hallucinate mistakes leading to deceptive ads

This

Can Lead To This



What Can Be Done? – Privacy Controls
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2. Chatbots with ads should have privacy controls built into the 

chatbot, not just dot com disclosures



What Can Be Done? – Contextual Safety
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HIGH STAKES AD PLACEMENTS

3. Rules should protect user autonomy by regulating the use of 

advertising in specific contexts (health, lifestyle, etc.)
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HIGH STAKES AD PLACEMENTS LOWER STAKES ADS

3. Rules should protect user autonomy by regulating the use of 
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What Can Be Done? – Contextual Safety
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HIGH STAKES AD PLACEMENTS LOWER STAKES ADS

3. Rules should protect user autonomy by regulating the use of 

advertising in specific contexts (health, lifestyle, etc.)



Ads That Talk Back: Implications And Perceptions Of 
Injecting Personalized Advertising Into LLM Chatbots

Summary:

We design an ad engine and conduct a first-of-its-kind study on LLM advertising.

Users are susceptible to persuasion and that AI models will get better at advertising.

Dot com disclosures are insufficient, and LLM ads behave more similarly to influencer ads.

Resources:

❖ Websites

➢ https://chatbotumich.com/
➢ https://www.bjaytang.com/

❖ Contact

➢ bjaytang@umich.edu | kaiwsun@iu.edu | ntcurran@umich.edu | 
fschaub@umich.edu | kgshin@umich.edu
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Paper and Code
 You can try it! Use key “chatbotrtcl”

https://www.bjaytang.com/
https://www.bjaytang.com/
https://www.bjaytang.com/
https://www.bjaytang.com/
mailto:bjaytang@umich.edu
mailto:bjaytang@umich.edu
mailto:kaiwsun@iu.edu
mailto:ntcurran@umich.edu
mailto:fschaub@umich.edu
mailto:kgshin@umich.edu
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