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The undersigned hereby certifies their understanding that they owe a primary and overriding duty of
candor and professional integrity to help the Court on matters within their expertise and in all
submissions to, or testimony before, the Court. The undersigned further certifies that their report and
opinions are not being presented for any improper purpose, such as to harass, cause unnecessary
delay, or needlessly increase the cost of litigation.
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Appendix A. Materials considered

In addition to all materials below, I incorporate by reference all materials used or cited in the
footnotes of my report.

A.l. Legal and other case documents

m  Complaint for Injunctive and Other Relief. People of the State of California, et al. v. Meta
Platforms, Inc., et al. (N.D. Cal. Nos. 4:22-md-03047-YGR-PHK and 4:23-cv-05448-YGR)
(November 22, 2023).

m  Meta Defendants’ Responses and Objections to Plaintiffs’ Second Set of Interrogatories. People
of the State of California, et al. v. Meta Platforms, Inc., et al. (N.D. Cal. No. 4:22-md-03047-
YGR) (November 27, 2024).

m  Meta Defendants’ Supplemental Responses and Objections to Plaintiffs’ Second Set of
Interrogatories. People of the State of California, et al. v. Meta Platforms, Inc., et al. (N.D. Cal.
No. 4:22-md-03047-YGR) (December 26, 2024).

m  Meta Defendants’ Third Supplemental and Amended Responses and Objections to Plaintiffs’
Second Set of Interrogatories. People of the State of California, et al. v. Meta Platforms, Inc., et
al. (N.D. Cal. No. 4:22-md-03047-YGR) (February 28, 2025).

m  Meta Defendants’ Fourth Supplemental and Amended Responses and Objections to Plaintiffs’
Second Set of Interrogatories. People of the State of California, et al. v. Meta Platforms, Inc., et
al. (N.D. Cal. No. 4:22-md-03047-YGR) (March 14, 2025).

m  Meta Defendants’ Sixth Supplemental and Amended Responses and Objections to Plaintiffs’
Second Set of Interrogatories. People of the State of California, et al. v. Meta Platforms, Inc., et
al. (N.D. Cal. No. 4:22-md-03047-YGR) (April 4, 2025).

m  Meta Defendants’ Seventh Supplemental and Amended Responses and Objections to Plaintiffs’
Second Set of Interrogatories. People of the State of California, et al. v. Meta Platforms, Inc., et
al. (N.D. Cal. No. 4:22-md-03047-YGR) (April 17, 2025).

m  Meta Defendants’ Ninth Supplemental and Amended Responses and Objections to Plaintiffs’
Second Set of Interrogatories. People of the State of California, et al. v. Meta Platforms, Inc., et
al. (N.D. Cal. No. 4:22-md-03047-YGR) (June 4, 2025).

m  Meta Defendants’ Tenth Supplemental and Amended Responses and Objections to Plaintiffs’
Second Set of Interrogatories. People of the State of California, et al. v. Meta Platforms, Inc., et
al. (N.D. Cal. No. 4:22-md-03047-YGR) (July 1, 2025).
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m  The State Attorneys General’s Proposed Term Sheet (August 22, 2024).

A.2. Books and academic papers

m  Aarif Alutaybi, John McAlaney, Angelos Stefanidis, Keith Phalp, and Raian Ali, “Designing
Social Networks to Combat Fear of Missing Out,” Proceedings of the 32nd International BCS
Human Computer Interaction Conference (HCI) (2025): 1-5.

m  Akash Chaudhary, Jaivrat Saroha, Kyzyl Monteiro, Angus G. Forbes, and Aman Parnami, “‘Are
You Still Watching?’: Exploring Unintended User Behaviors and Dark Patterns on Video
Streaming Platforms,” DIS '22: Proceedings of the 2022 ACM Designing Interactive Systems
Conference (2022): 776-791.

m  Alexis Hiniker, Sharon S. Heung, Sungsoo (Ray) Hong, and Julie A. Kientz, “Coco’s Videos: An
Empirical Investigation of Video-Player Design Features and Children's Media Use,” CHI '18:
Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems, no. 254
(2018): 1-13.

m  BJ Casey and Kristina Caudle, “The Teenage Brain: Self Control,” Current Directions in
Psychological Science, vol. 22, no. 2 (2013): 82-87.

m  Brennan Schaffner, Yaretzi Ulloa, Riya Sahni, Jiatong Li, Ava Kim Cohen, Natasha Messier, Lan
Gao, and Marshini Chetty, “An Experimental Study Of Netflix Use and the Effects of Autoplay
on Watching Behaviors,” Proceedings of the ACM on Human-Computer Interaction, vol. 9, no. 2
(2025): 1-22.

m  Brett Drury, Samuel Morais Drury, Md Arafatur Rahman, Thsan Ullah, “A social network of

crime: A review of the use of social networks for crime and the detection of crime,” Online Social

Networks and Media, vol. 30 (2022): 1-17.

m  Camille Mori, Julianna Park, Nicole Racine, Heather Ganshorn, Cailey Hartwick, and Sheri
Madig, “Exposure to Sexual Content and Problematic Sexual Behaviors in Children and
Adolescents: A Systematic Review and Meta-Analysis,” Child Abuse & Neglect, vol. 143 (2023):
1-15.

m  Dan Ariely, Predictably Irrational, Revised and Expanded Edition: The Hidden Forces That
Shape Our Decisions, Revised and Expanded ed. (Harper Perennial, 2010).

m  David Brooks, The Social Animal: The Hidden Sources of Love, Character, and Achievement,
Reprint. (Random House Trade Paperbacks, 2012).

m  Debasmita De, Mazen El Jamal, Eda Aydemir, Anika Khera, “Social Media Algorithms and Teen
Addiction: Neurophysiological Impact and Ethical Considerations,” Cureus, vol. 17, no. 1 (2025):
1-7.
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m  FElizabeth G. Spitzer, Eric S. Crosby, and Tracy K. Witte, “Looking Through a Filtered Lens:
Negative Social Comparison on Social Media and Suicidal Ideation Among Young Adults,”
Psychology of Popular Media, vol. 12, no. 1 (2023): 69-76.

m  Hyunsung Cho, DaEun Choi, Donghwi Kim, Wan Ju Kang, Eun Kyoung Choe, and Sung-Ju Lee,
“Reflect, Not Regret: Understanding Regretful Smartphone Use with App Feature-Level
Analysis,” Proceedings of the ACM on Human-Computer Interaction, vol. 5, no. 456 (2021), 1-
36.

m Jan Ole Rixen, Luca-Maxim Meinhardt, Michael Glockler, Marius-Lukas Ziegenbein, Anna
Schlothauer, Mark Colley, Enrico Rukzio, and Jan Gugenheimer, “The Loop and Reasons to
Break It: Investigating Infinite Scrolling Behaviour in Social Media Applications and Reasons to
Stop,” Proceedings of the ACM on Human-Computer Interaction, vol. 7, no. 228 (2023): 1-22.

m Jason M. Nagata, Zain Memon, Jonanne Talebloo, Karen Li, Patrick Low, Iris Y. Shao, Kyle T.
Ganson, Alexander Testa, Jinbo He, Claire D. Brindis, and Fiona C. Baker, “Prevalence and
Patterns of Social Media Use in Early Adolescents,” Academic Pediatrics, vol. 25, no. 4 (2025):
1-7.

m Julien Cestac, Francoise Paran, and Patricia Delhomme, “Drive as [ Say, Not as I Drive:
Influence of Injunctive and Descriptive Norms on Speeding Intentions Among Young Drivers,”
Transportation Research Part F: Traffic Psychology and Behaviour, vol. 23 (2014): 44-56.

m  Luca-Maxim Meinhardt, Maryam Elhaidary, Mark Colley, Michael Rietzler, Jan Ole Rixen,
Aditya Kumar Purohit, Enrico Rukzio, “Scrolling in the Deep: Analysing Contextual Influences
on Intervention Effectiveness during Infinite Scrolling on Social Media,” CHI '25: Proceedings
of the 2025 CHI Conference on Human Factors in Computing Systems, no. 964 (2025): 1-17.

m  Nikhila Natarajan, “Do They Stop? How Do They Stop? Why Do They Stop? Whether, How, and
Why Teens Insert “Frictions” into Social Media’s Infinite Scroll,” International Journal of
Communication, vol. 18 (2024): 1956—-1975.

m  Rachel I. McDonald and Christian S. Crandall, “Social Norms and Social Influence,” Current
Opinion in Behavioral Sciences, vol. 3 (2015): 147—-151.

m  Robert B. Cialdini and Noah J. Goldstein, “Social Influence: Compliance and Conformity,”
Annual Review of Psychology, vol. 55, no. 1 (2004): 591-621.

m  Samyak Jain, Robert Kirk, Ekdeep Singh Lubana, Robert P. Dick, Hidenori Tanaka, Edward
Grefenstette, Tim Rocktéschel, and David Krueger, “Mechanistically Analyzing the Effects of
Fine-Tuning on Procedurally Defined Tasks,” /CLR (2024): 1-72.

m  Steve Rathje, Jay J. Van Bavel, and Sander van der Linden, “Out-Group Animosity Drives
Engagement on Social Media,” The Proceedings of the National Academy of Sciences, vol. 118,
no. 26 (2021): 1-9.
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m  Tom Cunningham, Sana Pandey, Leif Sigerson, Jonathan Stray, Jeff Allen, Bonnie Barrilleaux,
Ravi Iyer, Smitha Milli, Mohit Kothari, Behnam Rezaei, “What We Know About Using Non-
Engagement Signals in Content Ranking,” arXiv preprint (2024): 1-16.

m  Xiaopan Xu, Wanqu Han, and Qingqi Liu, “Peer Pressure and Adolescent Mobile Social Media
Addiction: Moderation Analysis of Self-Esteem and Self-Concept Clarity,” Frontiers in Public
Health, vol. 11 (2023): 1-9.

A.3. Websites, articles, and press releases

m  “A Double-Edged Sword: How Diverse Communities of Young People Think About the
Multifaceted Relationship Between Social Media and Mental Health,” Common Sense, accessed
July 28, 2025, https://www.commonsensemedia.org/sites/default/files/research/report/2024-
double-edged-sword-hopelab-report_final-release-for-web-v2.pdf.

m  “A third of children have false social media age of 18+,” Ofcom, updated January 5, 2024,
https://www.ofcom.org.uk/online-safety/protecting-children/a-third-of-children-have-false-social-
media-age-of-18.

m  Abdul Rehman, “The Power of Notifications: Capturing and Retaining User Attention,” Medium,
November 4, 2024, https://medium.com/@abdul.rehman_84899/the-power-of-notifications-

capturing-and-retaining-user-attention-2ededf44127a.

m  Adam Mosseri, “Control your Instagram Feed with Favorites and Following,” Instagram Blog,
March 23, 2022, https://about.instagram.com/blog/announcements/favorites-and-following.

m  Alex Moehring, Alissa Cooper, Arvind Narayanan, Aviv Ovadya, Elissa Redmiles, Jeff Allen,
Jonathan Stray, Julia Kamin, Leif Sigerson, Luke Thorburn, Matt Motyl, Motahhare Eslami,
Nadine Farid Johnson, Nathaniel Lubin, Ravi Iyer, and Zander Arnao, “Better Feeds: Algorithms
That Put People First,” Knight-Georgetown Institute, March 4, 2025,
https://kgi.georgetown.edu/wp-content/uploads/2025/02/Better-Feeds -Algorithms-That-Put-
People-First.pdf.

m “Algorithms of Trauma: New Case Study Shows That Facebook Doesn’t Give Users Real
Control Over Disturbing Surveillance Ads,” Panoptykon Foundation, September 29, 2021,
https://en.panoptykon.org/algorithms-trauma-new-case-study-shows-facebook-doesnt-give-users-

real-control-over-disturbing.

m  “An Update to Dislikes on YouTube,” Youtube Blog, November 10, 2021,
https://blog.youtube/news-and-events/update-to-youtube/.
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m  Andrew Liszewski, “Google is Killing Infinite Scroll on Search Results,” The Verge, June 25,
2024, https://www.theverge.com/2024/6/25/24185727/google-search-continuous-scrolling-
doomscrolling-graveyard.

m  Anna Stepanov, “Political Content in Feeds,” Meta Newsroom, updated May 28, 2025,
https://about.fb.com/news/2021/02/reducing-political-content-in-news-feed/.

m “App Store Accountability Act,” Institute for Family Studies, accessed July 8, 2025,
https://ifstudies.org/ifs-admin/resources/app-store-accountability-fact-sheet.pdf.

m  “Are You Addicted to Your Phone? American Phone Usage & Screen Time Statistics,” Harmony
Healthcare IT Blog, accessed July 18, 2025, https://www.harmonyhit.com/phone-screen-time-
statistics/.

m  “As Meta Chased Younger Users, Employees Raised Safety Concerns,” Binghamton Herald
Report, November 7, 2023, https://binghamtonherald.com/as-meta-chased-younger-users-
employees-raised-safety-concerns/.

m  “Assemblymember Buffy Wicks and Senator Tom Umberg Join Forces on Digital Age Assurance
Act to Advance Online Protections for Kids,” Buffy Wicks Assemblymember for Dictrict 14,
March 25, 2025, https://al4.asmdc.org/press-releases/20250325-assemblymember-buffy-wicks-
and-senator-tom-umberg-join-forces-digital-age.

m  Avinash Collis, “Facebook Labels of Government-Controlled Media Reduced Users' Engagement
When They Were Noticed,” Carnegie Melon University News, accessed July 10,
2025, https://www.heinz.cmu.edu/media/2023/August/facebook-labels-of-government-controlled-

media-reduced-users-engagement-when-they-were-noticed.

m  Barbara Ortutay, “Meta Kills Off Misinformation Tracking Tool CrowdTangle Despite Pleas
From Researchers, Journalists,” Associated Press News, updated August 14, 2024,

https://apnews.com/article/meta-crowdtangle-research-misinformation-shutdown-facebook-
977ece074b99adddb4887bf719f2112a.

m  Casey Newton, “What Instagram Really Learned From Hiding Like Counts,” The Verge, May 27,
2021, https://www.theverge.com/2021/5/27/22456206/instagram-hiding-likes-experiment-results-
platformer.

m  Christos Goodrow, “On YouTube’s Recommendation System,” Youtube Official Blog,
September 15, 2021, https://blog.youtube/inside-youtube/on-youtubes-recommendation-system/.

m  Connor Hayes, “More Ways to Share With the Facebook Camera,” Meta News, March 28, 2017,
https://about.fb.com/news/2017/03/more-ways-to-share-with-the-facebook-camera/.

m  “Create a Customer List Custom Audience,” Meta Business Help Center, accessed July 8, 2025,
https://www.facebook.com/business/help/207429093215167.

HIGHLY CONFIDENTIAL (COMPETITOR) Page A-5



Case 4:22-md-03047-YGR  Document 3248-54  Filed 07/10/26 Page 9 of 15

Trial Report of Ravi Iyer, PhD

m  Dara Kerr, “Meta Failed to Address Harm to Teens, Whistleblower Testifies as Senators Vow
Action,” NPR News, November 7, 2023, https://www.npr.org/2023/11/07/1211339737/meta-
failed-to-address-harm-to-teens-whistleblower-testifies-as-senators-vow-act.

m  “Deep Product Insights Into Auto-Renewal Optimization in High-Retention Strategies,” UMA
Technology, July 11, 2025, https://umatechnology.org/deep-product-insights-into-auto-renewal-
optimization-in-high-retention-strategies/.

m  “Discussion Paper: Case Study on Online Youth Harms — Project Daisy,” Harvard Kennedy
School, accessed July 10, 2025, https://shorensteincenter.org/wp-
content/uploads/2023/11/Discussion-Paper_Youth-Online-Harms-and-Project-Daisy For-
Shorenstein-Publication.pdf.

m Dylan Ris, “How Social Signals Affect SEO: Strategies for Improving SEO,” Shopify Blog,
September 30, 2024, https://www.shopify.com/blog/social-signals-seo.

m  “Everything You Need to Know About Facebook Stories,” Power Digital Marketing, December
3, 2018, https://powerdigitalmarketing.com/blog/everything-you-need-to-know-about-facebook-
stories/.

m  “Facebook Feed Al System,” Meta Transparency Center, June 4, 2025,
https://transparency.meta.com/features/explaining-ranking/tb-feed/?referrer=1.

m  “Facebook Feed Recommendations Al System,” Meta Transparency Center, updated June 4,
2025, https://transparency.meta.com/features/explaining-ranking/fb-feed-

recommendations/?referrer=1.

m  “Facebook Papers About Bridging,” Bridging Systems, accessed July 18, 2025,
https://bridging.systems/facebook-papers/.

m  Fergal Glynn, “What is Red Teaming? The Complete Guide,” Mindgard, updated February 18,
2025, https://mindgard.ai/blog/red-teaming.

m  Geoffrey A. Fowler, “Gen Z Users and a Dad Tested Instagram Teen Accounts. Their Feeds
Were Shocking,” The Washington Post, May 18, 2025,
https://www.washingtonpost.com/technology/2025/05/18/instagram-teen-accounts-test/.

m  Harsh Vardhan Pachisia, “The EU’s Digital Services Act takes on “The Algorithm,”* Chicago
Policy Review, January 1, 2024, https://chicagopolicyreview.org/2024/01/01/the-cus-digital-
services-act-takes-on-the-algorithm/.

m  “Holding Social Media Accountable,” State of Utah, accessed July 11, 2025,
https://socialmedia.utah.gov/.

m  “How Do You Check Age Online?” The Age Verification Providers Association, accessed July §,
2025, https://avpassociation.com/avmethods/.
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m  “How Kids Bypass Parental Controls in 2024: A Parent's Guide,” SafeTelecom, October 8, 2024,
https://kosheros.com/blogs/news/how-kids-bypass-parental-controls-in-2024-a-parents-guide.

m  “How Many People You Can Invite to a Facebook Event,” Facebook Help Center, accessed July
14, 2025, https://www.facebook.com/help/202545109787461/.

m  “Instagram Middle School Sports,” Google Search, accessed July 9, 2025,
https://www.google.com/search?q=instagram+middle+school+sports.

m  “Instagram Quiet Mode: A New Way to Manage Your Time and Focus,” Meta News, January 19,
2023, https://about.tb.com/news/2023/01/instagram-quiet-mode-manage-your-time-and-focus/.

m  “Instagram Reels Chaining Al System,” Meta Transparency Center, updated March 7, 2025,
https://transparency.meta.com/features/explaining-ranking/ig-reels-chaining/?referrer=1.

m  “Introducing 22 System Cards That Explain How Al Powers Experiences on Facebook and
Instagram,” Meta Blog, June 29, 2023, https://ai.meta.com/blog/how-ai-powers-experiences-
facebook-instagram-system-cards/.

m  “Introducing Instagram Stories,” Instagram Blog, August 2, 2016,
https://about.instagram.com/blog/announcements/introducing-instagram-stories.

m  “Introducing Instagram Teen Accounts: Built-In Protections for Teens, Peace of Mind for
Parents,” Meta News, updated June 11, 2025, https://about.fb.com/news/2024/09/instagram-teen-

accounts/.

m  “Introducing New Ways to Verify Age on Instagram,” Instagram Announcements, June 23, 2022,

https://about.instagram.com/blog/announcements/new-ways-to-verify-age-on-instagram.

m  “Is Instagram Now Safe for Teens?” SRights Foundation, April, 2025,
https://Srightsfoundation.com/wp-content/uploads/2025/04/TeenAccounts_Case-Study Final.pdf.

m [van Mehta, “Instagram Tests a ‘Dislike’ Button for Comments,” TechCrunch, February 14,
2025, https://techcrunch.com/2025/02/14/instagram-tests-a-dislike-button-for-comments/.

m  Jeff Allen, “Why Is Instagram Search More Harmful Than Google Search?” Integrity Institute,
February 13, 2024, https://integrityinstitute.org/blog/why-is-instagram-search-more-harmful-

than-google-search.

m Jeff Horwitz, Keach Hagey and Emily Glazer, “Facebook Wanted Out of Politics. It Was Messier
Than Anyone Expected,” The Wall Street Journal, January 5, 2023,
https://www.wsj.com/articles/facebook-politics-controls-zuckerberg-meta-11672929976.

m Jibin Joseph, “YouTube Limits Body Image-Related Recommendations to Teens,” PC Magazine,
September 5, 2024, https://www.pcmag.com/news/youtube-limits-body-image-related-

recommendations-to-teens.
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m  Josh Constine, “Facebook Will Change Algorithm to Demote “Borderline Content” That Almost
Violates Policies,” TechCrunch, November 15, 2018,
https://techcrunch.com/2018/11/15/facebook-borderline-content/.

m  Justin Hendrix, “Transcript: Mark Zuckerberg Announces Major Changes to Meta's Content
Moderation Policies and Operations,” Tech Policy Press, January 7, 2025,
https://www.techpolicy.press/transcript-mark-zuckerberg-announces-major-changes-to-metas-
content-moderation-policies-and-operations/.
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Angrier Instead,” The Wall Street Journal, September 15, 2021,
https://www.wsj.com/tech/facebook-algorithm-change-zuckerberg-11631654215.
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Addictive Tech, States Claim,” CBS News, updated November 27, 2023,
https://www.cbsnews.com/news/meta-facebook-instagram-children-teens-harm/.
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