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§ Polarizing information in Social Media.
§ Jeopardize measures to control the pandemic.

§ creating panic, vaccine hesitancy, and fragmented 
social response. 

§ Increase polarization around topics related to 
vaccine mandate, vaccine efficacy, religious 
sentiment, vaccine equity etc.
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§ Moral Foundation Theory 
(MFT) suggests a theoretical 
framework for analyzing 
morality (Haidt 2004).
§ 6 moral foundations (MFs).

§ Care/harm
§ Fairness/cheating
§ Loyalty/betrayal
§ Authority/subversion
§ Sanctity/degradation
§ Liberty/oppression
§ None

§ Explain ideological differences
and social group membership
(Graham 2009).

§ Correlation between the vaccine 
debate and its MF. 
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§ Facebook allows advertisers to adapt their messaging 
to target audiences. 

§ Alleviate or exacerbate the infodemic.
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Vaccine passports are a prime 
example of government overreach. 
That's why here in Georgia, I signed 
an executive order PROHIBITING
them. If you agree, sign the petition 
now!

Targets females
and age 25-34 Targets older population 

(65+) from Georgia

Ad Source1 Ad Source2

Nurse Jen Stearns carefully weighed the pros 
and cons before getting her COVID-19 
vaccination while pregnant. Now, her new 
baby Stanley is protected from COVID too. 
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Nurse Jen Stearns carefully weighed the pros 
and cons before getting her COVID-19 
vaccination while pregnant. Now, her new 
baby Stanley is protected from COVID too. 

Vaccine passports are a prime 
example of government overreach. 
That's why here in Georgia, I signed 
an executive order PROHIBITING
them. If you agree, sign the petition 
now!

Targets females
and age 25-34 Targets older population 

(65+) from Georgia

Ad Source1 Ad Source2

Message Analysis 
Theme: Vaccine Efficacy 
Moral foundation: Care/Harm

Message Analysis 
Theme: Vaccine Mandate 
Moral foundation: Liberty/Oppression

Our Work:
Analyze and shed light on 
how messaging is crafted 

for the different 
demographic groups.
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Theme: Vaccine Mandate
Moral Foundation: Liberty/Oppression

Theme: Encourage Vaccination
Moral Foundation: Loyalty/Betrayal
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§ Formulate a novel problem of using minimal supervision to analyze the landscape of 
vaccine campaigns on Facebook. 

§ Suggest a minimally supervised multi-task learning framework with three different 
learning strategies to identify ad theme and moral foundation. 

§ Conduct details analysis of messaging across different demographics, geographic, and 
timelines.

Our Goal



32

Dataset Details

Weak Label Generation

Brief Description of the Framework

Analysis of Messaging

Roadmap



33

Dataset Details

Weak Label Generation

Brief Description of the Framework

Analysis of Messaging

Roadmap



34

Dataset
§ Facebook Ad Library API 

https://www.facebook.com/ads/library/api


35

Dataset
§ Facebook Ad Library API 
§ 28K COVID vaccine related English ads focusing on United States from December 2020 -

January 2022.
§ Search term ‘COVID-19 vaccine’, ‘COVID vaccine’, ‘vaccination’,  ‘vaccine’, 

‘coronavirus vaccine’, ‘corona vaccine’.

https://www.facebook.com/ads/library/api


36

Dataset
§ Facebook Ad Library API 
§ 28K COVID vaccine related English ads focusing on United States from December 2020 -

January 2022.
§ Search term ‘COVID-19 vaccine’, ‘COVID vaccine’, ‘vaccination’,  ‘vaccine’, 

‘coronavirus vaccine’, ‘corona vaccine’.
§ For each ad, the API provides ad ID, title, ad body, funding entity, ad creation time, ad span, 

spend, impressions, distribution over impressions broken down by gender, age, location down 
to states in the USA. 

https://www.facebook.com/ads/library/api


37

Dataset
§ Facebook Ad Library API 
§ 28K COVID vaccine related English ads focusing on United States from December 2020 -

January 2022.
§ Search term ‘COVID-19 vaccine’, ‘COVID vaccine’, ‘vaccination’,  ‘vaccine’, 

‘coronavirus vaccine’, ‘corona vaccine’.
§ For each ad, the API provides ad ID, title, ad body, funding entity, ad creation time, ad span, 

spend, impressions, distribution over impressions broken down by gender, age, location down 
to states in the USA. 

§ 9, 920 ads with different contents.

https://www.facebook.com/ads/library/api


38

Dataset
§ Facebook Ad Library API 
§ 28K COVID vaccine related English ads focusing on United States from December 2020 -

January 2022.
§ Search term ‘COVID-19 vaccine’, ‘COVID vaccine’, ‘vaccination’,  ‘vaccine’, 

‘coronavirus vaccine’, ‘corona vaccine’.
§ For each ad, the API provides ad ID, title, ad body, funding entity, ad creation time, ad span, 

spend, impressions, distribution over impressions broken down by gender, age, location down 
to states in the USA. 

§ 9, 920 ads with different contents.
§ Ground Truth: 557 ads.

https://www.facebook.com/ads/library/api


39

Dataset
§ Facebook Ad Library API 
§ 28K COVID vaccine related English ads focusing on United States from December 2020 -

January 2022.
§ Search term ‘COVID-19 vaccine’, ‘COVID vaccine’, ‘vaccination’,  ‘vaccine’, 

‘coronavirus vaccine’, ‘corona vaccine’.
§ For each ad, the API provides ad ID, title, ad body, funding entity, ad creation time, ad span, 

spend, impressions, distribution over impressions broken down by gender, age, location down 
to states in the USA. 

§ 9, 920 ads with different contents.
§ Ground Truth: 557 ads.
§ Annotators are provided 23 examples covering all six moral foundations and theme definition

of 15 themes. 

https://www.facebook.com/ads/library/api


40

Dataset
§ Facebook Ad Library API 
§ 28K COVID vaccine related English ads focusing on United States from December 2020 -

January 2022.
§ Search term ‘COVID-19 vaccine’, ‘COVID vaccine’, ‘vaccination’,  ‘vaccine’, 

‘coronavirus vaccine’, ‘corona vaccine’.
§ For each ad, the API provides ad ID, title, ad body, funding entity, ad creation time, ad span, 

spend, impressions, distribution over impressions broken down by gender, age, location down 
to states in the USA. 

§ 9, 920 ads with different contents.
§ Ground Truth: 557 ads.
§ Annotators are provided 23 examples covering all six moral foundations and theme definition

of 15 themes. 
§ Subset of ads (20%): 2 annotators, 1 male & 1 female, age range 30-40.

https://www.facebook.com/ads/library/api


41

§ Facebook Ad Library API 
§ 28K COVID vaccine related English ads focusing on United States from December 2020 -

January 2022.
§ Search term ‘COVID-19 vaccine’, ‘COVID vaccine’, ‘vaccination’,  ‘vaccine’, 

‘coronavirus vaccine’, ‘corona vaccine’.
§ For each ad, the API provides ad ID, title, ad body, funding entity, ad creation time, ad span, 

spend, impressions, distribution over impressions broken down by gender, age, location down 
to states in the USA. 

§ 9, 920 ads with different contents.
§ Ground Truth: 557 ads.
§ Annotators are provided 23 examples covering all six moral foundations and theme definition

of 15 themes. 
§ Subset of ads (20%): 2 annotators, 1 male & 1 female, age range 30-40.
§ Inter-annotator agreement: Cohen’s Kappa coefficient 

§ Theme: 65.60% 
§ MF: 73.80%

Dataset

https://www.facebook.com/ads/library/api
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Weak Label for Themes
§ Set of themes from recent works: reasons of supporting vaccination and vaccine hesitancy.
e.g.,
“The vaccine mandate will help us end the pandemic” (Pacheco et. al, 2022)
“Natural methods of protection against the disease are better than vaccines” (Wawrutza et. al, 2021)
§ Add new themes and phrases related to COVID-19 vaccine campaigns.
e.g.,
“Protect our community by getting vaccinated” Theme: Encourage Vaccination
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§ Ground the phrases in a set of COVID-19 

vaccination ads and match similarity between 
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§ Cluster purity: Silhoutte score.
§ Limit assignment: threshold.

§ threshold ≤ 0.5 resulting 21, 851 ads.
§ Quality of weak label:

§ Accuracy: 51.3%
§ Macro-avg F1: 33.7%
§ Significantly better than random (6.7%) 



54

Weak Label for MF
§ Lexicons from Moral Foundations Dictionary (MFD). 



55

Weak Label for MF
§ Lexicons from Moral Foundations Dictionary (MFD). 
§ Avoid multiple MFs for an ad: pick the highest number of keyword matching. 



56

Weak Label for MF
§ Lexicons from Moral Foundations Dictionary (MFD). 
§ Avoid multiple MFs for an ad: pick the highest number of keyword matching.
§ Liberty/Oppression Lexicons: (Pacheco et. al, 2022).



57

Weak Label for MF
§ Lexicons from Moral Foundations Dictionary (MFD). 
§ Avoid multiple MFs for an ad: pick the highest number of keyword matching.
§ Liberty/Oppression Lexicons: (Pacheco et. al, 2022).

§ Ad contains ≥ two keywords.



58

Weak Label for MF
§ Lexicons from Moral Foundations Dictionary (MFD). 
§ Avoid multiple MFs for an ad: pick the highest number of keyword matching.
§ Liberty/Oppression Lexicons: (Pacheco et. al, 2022).

§ Ad contains ≥ two keywords.
§ Quality of weak label:

§ Accuracy: 41.7%
§ Macro-avg F1: 24.8%



59

Weak Label for MF
§ Lexicons from Moral Foundations Dictionary (MFD). 
§ Avoid multiple MFs for an ad: pick the highest number of keyword matching.
§ Liberty/Oppression Lexicons: (Pacheco et. al, 2022).

§ Ad contains ≥ two keywords.
§ Quality of weak label:

§ Accuracy: 41.7%
§ Macro-avg F1: 24.8%
§ Comparatively better than random (14.3%) 
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Learning Strategies

§ 3 learning strategies.
§ Hybrid Learning: uses mixture of 

gold and weak labels for training.
§ Two-stage learning1: pre-training 

using a large but noisy dataset, fine-
tuning using gold labels.

§ Two-stage learning2: pre-training 
using noisy dataset, fine-tuning using 
weak + gold labels.
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Results

§ Text Encoder: BERT embedding + 
Bi-LSTM

§ Text Decoder: Linear + ReLU
§ Task Specific Output: Linear + 

Softmax.
§ Objective Function: Sum of cross-

entropy losses for both tasks. 
§ Hybrid learning strategy achieves 

the best result. 
§ Theme: 

§ Accuracy: 69.0%, 
§ Macro-avg F1 57.9%. 

§ MF: 
§ Accuracy: 75.2%, 
§ Macro-avg F1: 51.0%. 
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RQ1: What are the narratives of the messaging? 
§ Most popular theme encourage 

vaccination promoting vaccination to 
protect their loved one, family, friends, and 
community using loyalty/betrayal MF. 

§ Next most popular (impressions) category: 
vaccine mandate featuring narratives 
focusing Biden’s vaccine mandate 
respective to freedom and tyranny. 

§ Second most popular (spend): government 
trust focusing on narratives supporting 
Government’s vaccination policy
emphasizing care/harm MF. 

§ Sponsored ads mostly have vaccine rollout
messaging theme focusing on appointment 
availability, vaccine eligibility information 
from FDA and CDC.

Encourage 
vaccination

Vaccine 
mandate

Government 
trust

Vaccine 
rollout
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RQ2: How does entity type fulfill messaging roles? 
§ High spend on government trust

narratives comes mostly from 
commercial and political entities 
focusing on authority/subversion MF.

§ Public health entities spend more on 
vaccine rollout theme and care/harm
MF.

§ Nonprofit agency focus on encourage 
vaccination theme and loyalty/betrayal
MF. 

§ Statistically significant (p-value < 0.05).
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RQ3: Which demographics and geographic are 
reached by the advertisers and their messages? 

§ More females than males from age group 25 − 34 view encourage vaccination
ads.

§ More females than the males from age range 35-44 view vaccine rollout ads.
§ Highly statistically significant (p-value < 0.01). 
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RQ4: Do ads follow current covid status? 

§ Significant F-test for the hypothesis of number of new 
COVID death per day Granger causes ad impressions on 
specific theme (p-value < 0.05). 
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Key Takeaways

§ Suggest a minimally supervised multi-task learning framework to understand COVID-19 
vaccine campaigns on Facebook. 

§ Investigate the COVID vaccine ads on Facebook from four angles: narratives (thematic and 
moral foundation analysis), entity types (who is funding the ad), reach (who saw the ads), and 
whether the ads reflect current COVID situations. 

§ Our dataset is publicly available at https://github.com/tunazislam/Covid_FB_AD_MinimalSup
§ As we make our dataset available to the community, we hope the advertising domain will 

become a crucial part of public discourse on public health. 
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https://tunazislam.github.io/
@Tunaz_Islam

Slide:

Tunazzina Islam
Department of Computer Science,

Purdue University, West Lafayette, IN.
Email: islam32@purdue.edu

Questions?

https://tunazislam.github.io/files/IEEEBigData2022_CovidFBad.pdf

https://tunazislam.github.io/
https://tunazislam.github.io/files/IEEEBigData2022_CovidFBad.pdf

