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Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Data and code is available at: https://github.com/Ethical-Intelligence-Lab/ai_loss

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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Reporting on sex and gender Self-reported gender was collected as a categorical variable (woman, man, non-binary, prefer not to disclose) and is reported
descriptively for each study sample (Studies 2, 3, S2-S5; see Population characteristics). We did not stratify analyses by sex or
gender, and no hypotheses concerned sex- or gender-based differences. Sex assigned at birth was not collected; "gender"
reflects participants' self-identification. Reddit posts in Study 1 were analyzed in aggregate at the post level with no individual
demographics extracted.

Reporting on race, ethnicity, or ' Race and ethnicity were collected as self-reported categorical variables (US Census categories) for descriptive purposes only.
other socially relevant No analyses were stratified by race or ethnicity. Reddit posts in Study 1 contain no demographic metadata. Participants were

groupings US residents in all survey studies; samples are convenience samples and are not nationally representative.

Population characteristics Study 1 (Reddit archival; n = 54,861 posts): anonymous public posts; no individual demographics. Study 2 (N = 120 Replika
users): M_age =51.5; 41.7% female. Study 3 (N = 101 Replika users): M_age = 30.8, SD_age = 7.3; 23% female.
Supplementary Study S1 (N = 179 US adults): demographics descriptive only. S2 (N = 194 ChatGPT users): M_age = 41.5,
SD_age = 13.1; 48.5% female. S3 (N = 534 Al-companion-app users): M_age = 38; 46% female. S4 (N = 499 Al-companion-app
users): M_age = 39; 53% female. S5 (N = 198 Al-companion-app users): M_age = 38.6, SD_age = 11.5; 46.5% female. Given
the absence of previous studies on which to base our sample size we conducted a power analysis in Study 3 to determine the
minimum necessary sample size that would enable us to detect a medium effect size (Cohen’s d = 0.5), an alpha level of 0.05,
and 95% power in a paired t-test. According to the power analysis, a sample of 54 participants was required, suggesting our
sample size was more than sufficient.

Recruitment Study 2 recruited active Replika users via the official Replika subreddit (r/ReplikaOfficial) and the Replika Discord channels
(with the company's permission). Study 3 recruited Replika users from r/replika, r/replika_uncensored, r/replikarefuge, and r/
replikatown with moderator permission. Supplementary Studies S1, S2, and S5 recruited US adults via CloudResearch
Connect, with eligibility screens for Al-companion-app use (S5) or ChatGPT use (S2); S1 was not screened for Al use.
Supplementary Studies S3 and S4 recruited via Prolific Academic, with eligibility determined by a separate pre-survey
screener (n =7,723; 9% eligibility rate) administered two days prior. Google reCAPTCHA v3 was used for bot detection on all
publicly distributed surveys. Self-selection bias is likely — engaged users in brand-community channels are over-represented
in Studies 2 and 3; the prediction Study S1 (non-users) and the Al-companion-platform-agnostic recruitment in S3, S4, and S5
address this.

Ethics oversight All survey-based studies (Studies 2, 3 and Supplementary Studies S1-S5) received approval from the Harvard University-Area
Committee on the Use of Human Subjects (IRB protocol numbers IRB23-0852 and IRB24-1561). Informed consent was
obtained from all human participants in these studies. Study 1 analyzed publicly available, archival Reddit posts; this analysis
does not meet the definition of human-subjects research under the Common Rule (45 CFR Part 46) and did not require IRB
review. Additional approvals were obtained from the Replika CEO (Study 2, Discord-channel recruitment) and from the
moderators of each Reddit community used for recruitment (Studies 2 and 3).

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Behavioural & social sciences study design
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Study description Mixed methods. Study 1 is a quantitative observational analysis of archival public Reddit posts (event-study design around two




Study description natural experiments). Studies 2 and 3 and Supplementary Studies S1, S2, and S5 are quantitative within-subjects survey experiments.
Supplementary Studies S3 and S4 are quantitative between-subjects vignette experiments (2x2 factorial designs).

Research sample Study 1: 54,861 public Reddit posts from r/replika and r/ChatGPT (and related subreddits) during the 60-day windows around the 3
Feb 2023 Replika ERP-removal update and the 7 Aug 2025 GPT-5 release; no individual-level demographics. Studies 2 (N = 120;
M_age =51.5; 41.7% female) and 3 (N = 101; M_age = 30.8, SD = 7.3; 23% female): US active Replika users recruited from official
Replika subreddits and Discord. Supplementary S1 (N = 179): US adults from CloudResearch Connect (general convenience sample).
S2 (N =194; M_age = 41.5; 48.5% female): US ChatGPT users from CloudResearch Connect. S3 (N = 534; M_age = 38; 46% female)
and S4 (N = 499; M_age = 39; 53% female): US Al-companion-app users from Prolific (pre-survey screened). S5 (N = 198; M_age =
38.6; 46.5% female): US Al-companion-app users from CloudResearch Connect. All survey samples are convenience samples and are
not nationally representative. The Replika-recruited samples (Studies 2 and 3) over-represent highly engaged users, which is
appropriate to our research question about attachment-disruption distress.

Sampling strategy Convenience sampling across all studies. Reddit posts in Study 1 were sampled exhaustively within the 30-day pre- and post-update
windows (+30 days around each update).

For Study 3, in the absence of prior studies on which to base an estimate, we conducted an a-priori power analysis for the within-
subjects design and determined that detecting a medium effect size (Cohen's d = 0.5) at a = .05 with 95% power in a paired t-test
would require 54 participants; the realised N = 101 exceeds this threshold. For the remaining studies, sample sizes were not pre-
determined by formal power analysis; targets were chosen to be comparable to or larger than those in prior published work using
similar within-subjects (Studies 2, S2), 2 x 2 between-subjects (S3, S4), or single-condition (S1, S5) designs. Post-hoc sensitivity
analyses confirm that the realised sample sizes are sufficient to detect medium-sized effects (within-subjects designs: > 80% power
for d 20.30 at a = .05, two-sided; between-subjects designs: > 80% power for a focused between-cell contrast of Cohen's d = 0.35;
single-condition designs: > 80% power for a small effect (S5, r > 0.20; S1, d > 0.21)).

Data collection Survey data for the experimental studies were collected via Qualtrics; participants completed the surveys on their own devices in
their own time, with no researcher present. Reddit data for Study 1 were obtained from publicly archived .zst Reddit data dumps and
filtered to the target subreddits and date ranges with a custom Python (v3.13) script (parse_data.py) using the zstandard (v0.25.0)
package and standard-library modules. Reddit-post classification was performed with OpenAl's gpt-5-mini (snapshot gpt-5-
mini-2025-08-07) via the OpenAl Batch API. Researchers were not blind to study hypotheses or conditions during data collection;
analyses were automated against pre-specified outcome variables.

Timing Study 1 — Reddit posts: Replika sub-corpus 4 Jan — 4 Mar 2023; ChatGPT sub-corpus 8 Jul =5 Sep 2025. Study 2: 11-19 Nov 2024.
Study 3: 10 Jul 2023. Supplementary S1: 8 Feb 2026. S2: 30 Jan 2026. S3: 6—7 Jun 2024. S4: 1 Jul 2024. S5: 30 Jan 2026. Pre-survey
eligibility screener (for S3/S4): 30 Jan — 3 Feb 2024.

Data exclusions Exclusion rules were preregistered for all preregistered studies. Study 1: no posts were excluded; all 54,861 posts in the two
collection windows (Replika and ChatGPT) were classified and analysed. For the surveys, all participants were excluded for failing one
or more attention checks or the comprehension check; where the relevant data were collected, participants were additionally
excluded for a Google reCAPTCHA v3 fraud score below 0.5 (Studies 2 and 3) or for duplicate email addresses (Study 2, Study 3, and
S5). Exact exclusion counts per study are reported in the Methods and Supplementary Information.

Non-participation Online survey platforms do not provide a usable denominator for non-participation: for the panel-recruited studies, the number of
people who viewed the study listing without starting is not available, and for the brand-community studies distributed via open links
to Reddit and Discord, there is no defined invited pool at all. We therefore report the number of participants who completed each
survey and the number excluded afterward (see Data exclusions). For the Prolific and CloudResearch Connect studies, fewer than
10% of participants who started the survey did not complete it.

Randomization Study 1: no randomization (observational archival analysis). Studies 2 and 3 and Supplementary S1, S2, S5: within-subjects designs;
the order of entity/relationship-target conditions and the order of items within each construct were randomized for each participant
by Qualtrics. Supplementary S3 (2x2: change type x subscription) and S4 (2x2: change type x option to revert): between-subjects
designs; participants were randomly assigned to one of four conditions by Qualtrics. No additional covariates were controlled at
assignment; demographic covariates are reported in the Supplementary Information.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
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Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies g D ChlIP-seq
Eukaryotic cell lines IZI |:| Flow cytometry
Palaeontology and archaeology IZI |:| MRI-based neuroimaging
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Plants

Seed stocks

Novel plant genotypes

Authentication

Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

o
wuas appiied.
Describe-any-atithentication-procedures foreach seed stock-tised-or-novel-genotype-generated—-Describe-any-experiments-used-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.
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