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Algorithmic Curation Shapes Cultural Heritage Visibility on Digital Platforms
This Supplementary Information documents the corpus-construction protocol, measurement decisions, analytical specifications, robustness summaries and reproducibility materials prepared for editorial verification. Raw platform records, URLs and account identifiers may be restricted by platform terms of service and privacy-protection requirements; therefore, replication is supported through derived metadata, aggregate outputs, synthetic demonstration files, codebooks and model-output tables.
S1. Corpus construction and content identification
Heritage-related videos were identified through a harmonised taxonomy covering institutionally recognised heritage, museums and monuments, archaeological sites, folk craft, traditional festivals, intangible cultural heritage, minority cultural traditions and indigenous knowledge. Platform-specific search syntax and hashtags were applied separately to TikTok, YouTube and Xiaohongshu. The corpus was screened to exclude duplicates, reposts with identical identifiers, unavailable items, non-heritage tourism advertisements, purely commercial posts without heritage content and records missing essential metadata for the main models.
Table S1. Search and classification taxonomy used for corpus construction
	Category
	English search examples
	Chinese search examples
	Purpose in corpus construction

	World heritage and recognised sites
	world heritage; UNESCO site; heritage site; monument
	世界遗产; 文化遗产; 遗产地; 文物古迹
	Identify institutionally recognised heritage content and high-prestige site videos.

	Museums and monuments
	museum; monument; historic building; archive
	博物馆; 纪念碑; 历史建筑; 档案
	Capture formal heritage institutions and built-heritage content.

	Archaeological and material heritage
	archaeology; ruins; excavation; relics
	考古; 遗址; 发掘; 文物
	Capture material culture and archaeological presentation formats.

	Folk craft and traditional arts
	folk craft; traditional craft; handmade heritage; craftsperson
	民间工艺; 传统工艺; 手工艺; 非遗手艺人
	Identify visually demonstrable craft and popular heritage formats.

	Festivals and ritual practice
	traditional festival; ritual; ceremony; performance
	传统节日; 仪式; 祭祀; 表演
	Identify embodied, ritual and performative heritage content.

	Intangible cultural heritage
	intangible cultural heritage; oral tradition; ICH
	非物质文化遗产; 口述传统; 非遗
	Capture non-material and context-dependent heritage practices.

	Minority and indigenous knowledge
	minority culture; indigenous knowledge; local knowledge
	少数民族文化; 原住民知识; 地方知识
	Capture potentially under-visible heritage categories and community-specific knowledge.

	Heritage education and reconstruction
	heritage education; digital reconstruction; restoration
	遗产教育; 数字复原; 修复
	Identify explanatory, educational or digitally mediated heritage content.


Table S2. Inclusion and exclusion rules
	Decision area
	Included
	Excluded

	Visibility and access
	Publicly accessible posts and metadata visible through API or public-page collection.
	Private profiles, private messages, removed content and region-restricted posts not visible during collection.

	Content relevance
	Posts whose title, description, hashtag or visual/audio content refers to cultural heritage, heritage practice or heritage institution.
	General tourism, lifestyle, commercial product or travel advertising posts without substantive heritage content.

	Record quality
	Records with sufficient metadata for platform, upload timing, visibility metric and core engagement variables.
	Records missing essential metadata for the main models.

	Deduplication
	Unique videos or posts identified by platform identifiers and metadata matching.
	Reposts or duplicate records with identical platform identifiers or duplicate metadata signatures.

	Ethics
	Aggregate analysis of public posts, with identifiers removed or hashed for sharing.
	Attempts to identify private individuals, infer sensitive attributes or profile users.


S2. Variable definitions and measurement protocol
Table S3 lists the analytical variables reported in the main manuscript. Platform-specific indicators were harmonised at the construct level rather than treated as perfectly identical raw fields. All continuous predictors were z-standardised before regression analysis.
	Variable
	Role
	Operational definition
	Transformation
	Verification material

	Emotional valence
	Independent variable
	Arousal and valence measured from titles, descriptions and transcripts using LIWC-22 and transformer-assisted scoring.
	-1 to +1 score; z-standardised for models
	Dictionary settings, segmentation logs and annotation subset.

	Visual spectacle
	Independent variable
	Composite of brightness variance, optical-flow motion, colour saturation and face-detection probability.
	Components z-standardised and aggregated into 0-1 composite
	Computer-vision extraction script and feature dictionary.

	Heritage prestige
	Independent variable
	Five-point institutional recognition scale based on UNESCO/national status and scholarly endorsement.
	Ordinal 1-5; z-standardised for models
	Expert coding protocol and adjudication notes.

	Hashtag popularity
	Independent variable
	Mean visibility or traffic associated with hashtags used by the post.
	Log transformed
	Hashtag query output and platform-specific collection log.

	Creator followers
	Independent variable/control
	Follower/subscriber count or closest public creator-size metric at upload/collection.
	Log transformed
	Creator metadata field dictionary.

	Engagement velocity
	Mediator/dependent variable
	Platform-harmonised 72-hour engagement composite from views, likes, shares, comments, saves or equivalent indicators.
	Log transformed
	Metric harmonisation file and platform field mapping.

	Observed amplification proxy
	Mediator
	Ratio or residualised association between early engagement and later 30-day visibility after adjustment for creator scale and upload timing.
	Model-derived proxy
	Mediation scripts and derived-variable dictionary.

	Long-term visibility
	Dependent variable
	30-day cumulative views/reads or closest comparable public visibility metric.
	Log transformed
	Platform metric mapping and collection date log.

	Heritage category
	Moderator/group variable
	UNESCO WHL, national/museum, folk craft, minority traditions, indigenous knowledge, intangible practice.
	Nominal category
	Expert category labels and reliability report.


S3. Human annotation and quality control
A 5% random subsample was manually verified by trained coders using a heritage taxonomy derived from UNESCO cultural heritage categories and the study-specific category definitions. Disagreements were resolved through adjudication, particularly for minority, indigenous and intangible categories where majority vote may obscure culturally specific interpretation. The main manuscript reports inter-rater agreement of kappa = .84 for heritage-content identification and Krippendorff alpha = .79 for the heritage-prestige coding scale.
S4. Statistical model specifications
The baseline OLS model estimates conditional associations between platform visibility and the key predictors. In prose form, visibility for item i by creator c in month t is modelled as a function of emotional valence, visual spectacle, heritage prestige, hashtag popularity, creator scale, content controls, heritage category fixed effects, upload-month fixed effects, content-language fixed effects and creator-clustered error terms. Platform-specific models were estimated separately to avoid imposing identical coefficients across different platform architectures. The formal specification used for verification is given in Supplementary Equation (S1).



Robustness checks include random forest regression with permutation-based feature importance, creator fixed effects, propensity-score matching for high- versus low-emotion content, instrumental-variable sensitivity models using upload timing relative to peak hours, subgroup analyses by verification status and language, and VIF checks for multicollinearity. IV estimates are treated as sensitivity analyses only because upload timing may correlate with creator strategy or audience geography.
Table S4. Main standardised OLS coefficients reproduced for verification
	Predictor
	TikTok beta
	TikTok p
	YouTube beta
	YouTube p
	Xiaohongshu beta
	Xiaohongshu p

	Emotional valence
	.412
	<.001
	.287
	<.001
	.356
	<.001

	Visual spectacle
	.379
	<.001
	.341
	<.001
	.298
	<.001

	Heritage prestige
	-.218
	<.001
	-.194
	<.001
	-.241
	<.001

	Hashtag popularity
	.334
	<.001
	.251
	<.001
	.378
	<.001

	Creator followers (log)
	.291
	<.001
	.388
	<.001
	.274
	<.001

	Content length
	.087
	.012
	.162
	.001
	.094
	.009

	Audio quality
	.143
	.003
	.211
	<.001
	.178
	<.001


Note. The table reproduces the standardised coefficients in the revised manuscript for editorial cross-checking. The unstandardised coefficients, cluster-robust standard errors, 95% confidence intervals and missing-data diagnostics should accompany the statistical output files where permitted by platform-policy and data-governance restrictions.
Table S5. Descriptive heritage-category visibility gaps
	Category
	Mean log views
	SD
	Comparison with UNESCO WHL
	Visibility gap

	UNESCO World Heritage
	11.84
	1.12
	Reference
	None

	National monument/museum
	10.67
	1.24
	t=28.4, p<.001
	Moderate (-10.3%)

	Urban folk craft
	9.91
	1.38
	t=44.1, p<.001
	Large (-16.3%)

	Minority cultural traditions
	8.73
	1.51
	t=71.6, p<.001
	Very large (-26.3%)

	Indigenous knowledge systems
	7.84
	1.63
	t=89.3, p<.001
	Extreme (-33.8%)

	Intangible practice (non-visual)
	8.22
	1.57
	t=78.2, p<.001
	Extreme (-30.6%)


S5. Robustness and sensitivity reporting summary
	Check
	Purpose
	Reporting status in revised materials

	Random forest feature importance
	Check whether non-linear predictor ranking is consistent with OLS.
	Emotional valence, visual spectacle, creator followers and hashtag popularity remain leading predictors across platforms.

	Creator fixed effects
	Reduce confounding from time-invariant creator reputation.
	Category disadvantage remains directionally consistent; manuscript reports Indigenous delta = -2.41 and Intangible delta = -2.18.

	Gini coefficients
	Measure concentration of views across creators by platform-month.
	Main manuscript reports increases from Jan 2022 to Dec 2023: TikTok .68 to .81, YouTube .61 to .71, Xiaohongshu .55 to .74.

	PSM high/low emotion comparison
	Reduce observable confounding in emotion-visibility association.
	Retained as a robustness check; balance diagnostics should accompany analysis outputs.

	IV upload-time sensitivity
	Test robustness using upload timing relative to peak hours.
	Interpreted only as sensitivity evidence because exclusion restriction may be imperfect.

	Multicollinearity
	Assess predictor redundancy.
	All VIF values reported below 3.0 in the revised manuscript.

	Language and verification subgroup checks
	Assess whether patterns persist across linguistic and institutional contexts.
	Reported as subgroup sensitivity checks in Methods and intended output inventory.


S6. Reproducibility and data-governance package
Because platform policies may restrict redistribution of raw URLs, post identifiers and account identifiers, the recommended replication package separates non-identifying derived materials from restricted raw records. The following files are suitable for public release where permitted or controlled editorial verification where platform policies restrict public redistribution.
	File or folder
	Content
	Identifiability risk
	Recommended access

	README
	Study overview, corpus dates, platform fields, folder structure and reproducibility notes.
	Low
	Public or editorial verification

	keyword_taxonomy.csv
	Search terms, hashtag families and language equivalents.
	Low
	Public

	exclusion_log_template.csv
	Reason codes for duplicate, unavailable, non-heritage and incomplete records.
	Low
	Public

	annotation_codebook.pdf/docx
	Definitions for heritage categories and prestige scale.
	Low
	Public

	variable_dictionary.csv
	Variable names, definitions, transformations and source fields.
	Low
	Public

	derived_metadata_deidentified.csv
	Post-level derived variables with URLs and account identifiers removed or hashed.
	Medium
	Controlled access if platform policies permit

	aggregate_outputs.xlsx/csv
	Descriptive tables, coefficients, model fit, Gini values and robustness summaries.
	Low
	Public or editorial verification

	scripts/
	Cleaning, feature construction, regression, random forest, mediation, PSM and Gini scripts.
	Low to medium if linked to raw URLs
	Public with synthetic demo or controlled access

	synthetic_demo_data.csv
	Artificial demonstration file with same column structure but no real posts.
	Low
	Public

	ethics_and_privacy_note.pdf
	Statement on public data, non-identification, hashing and aggregate reporting.
	Low
	Public or submission system


S7. Limitations relevant to interpretation
• The corpus is a large harmonised observational dataset, not a census of all heritage content on the three platforms.
• Proprietary recommendation weights and personalised feed exposure cannot be directly observed; the study uses platform-visible outcomes and amplification proxies.
• API and public-page access may miss private, deleted, region-restricted or algorithmically invisible posts.
• Content quality, creator strategy, audience composition and regional platform culture may remain partly unobserved despite controls and robustness checks.
• Multilingual sentiment and visual-spectacle measures simplify culturally specific affective and aesthetic meanings.
• The verified main analysis covers January 2022-December 2023 and should not be interpreted as evidence for longer historical trends without additional data validation.
S8. Reproducibility and verification checklist
The checklist below summarises the verification materials that support the revised manuscript. It is framed as a reproducibility record rather than as an internal submission reminder.
	Verification item
	Purpose
	Status/handling

	Revised manuscript
	Primary article text following required npj Heritage Science structure.
	Submitted as main manuscript.

	Point-by-point response
	Documents how each editorial comment was addressed.
	Submitted as response file.

	Supplementary Information
	Provides corpus, measurement, model and reproducibility details.
	Submitted as supplementary file.

	Author validation
	Supports editorial author verification.
	Provided through submission system or cover letter using verified author identifiers.

	Data-governance note
	Explains limits on raw URL/account redistribution.
	Included in manuscript and Supplementary Information.

	Replication materials
	Supports editorial verification and reasonable scholarly replication.
	Available as public files where permitted or controlled-access files where platform policies restrict redistribution.


S9. Recommended accompanying output files
Where the submission system permits separate files, the authors should upload or make available machine-readable versions of the coefficient tables, missing-data diagnostics, random-forest feature-importance outputs, mediation outputs, PSM balance checks and Gini values. These files are not required to repeat the article narrative, but they strengthen editorial verification and external review.
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Category

English

search

examples

Chinese

search

examples

Purpose

in

corpus

construction

World

heritage

and

recognised

sites

world

heritage;

UNESCO

site;

heritage

site;

monument

ÊÀ½çÒÅ²ú

;

ÎÄ»¯ÒÅ²ú

;

ÒÅ²ú

µØ

;

ÎÄÎï¹Å¼£

Identify

institutionally

recognised

heritage

content

and

high-prestige

site

videos.

Museums

and

monuments

museum;

monument;

historic

building;

archive

²©Îï¹Ý

;

¼ÍÄî±®

;

ÀúÊ·½¨Öþ

;

µµ°¸

Capture

formal

heritage

institutions

and

built-

heritage

content.

Archaeological

and

material

heritage

archaeology;

ruins;

excavation;

relics

¿¼¹Å

;

ÒÅÖ·

;

·¢¾ò

;

ÎÄÎï

Capture

material

culture

and

archaeological

presentation

formats.

Folk

craft

and

traditional

arts

folk

craft;

traditional

craft;

handmade

heritage;

craftsperson

Ãñ¼ä¹¤ÒÕ

;

´«Í³¹¤ÒÕ

;

ÊÖ¹¤

ÒÕ

;

·ÇÒÅÊÖÒÕÈË

Identify

visually

demonstrable

craft

and

popular

heritage

formats.

Festivals

and

ritual

practice

traditional

festival;

ritual;

ceremony;

performance

´«Í³½ÚÈÕ

;

ÒÇÊ½

;

¼Àìë

;

±í

ÑÝ

Identify

embodied,

ritual

and

performative

heritage

content.

Intangible

cultural

heritage

intangible

cultural

heritage;

oral

tradition;

ICH

·ÇÎïÖÊÎÄ»¯ÒÅ²ú

;

¿ÚÊö´«

Í³

;

·ÇÒÅ

Capture

non-material

and

context-dependent

heritage

practices.

Minority

and

indigenous

knowledge

minority

culture;

indigenous

knowledge;

local

knowledge

ÉÙÊýÃñ×åÎÄ»¯

;

Ô­×¡ÃñÖª

Ê¶

;

µØ·½ÖªÊ¶

Capture

potentially

under-

visible

heritage

categories

and

community-specific

knowledge.

Heritage

education

and

reconstruction

heritage

education;

digital

reconstruction;

restoration

ÒÅ²ú½ÌÓý

;

Êý×Ö¸´Ô­

;

ÐÞ¸´

Identify

explanatory,

educational

or

digitally

mediated

heritage

content.
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Decision

area

Included

Excluded

Visibility

and

access

Publicly

accessible

posts

and

metadata

visible

through

API

or

public-page

collection.

Private

profiles,

private

messages,

removed

content

and

region-restricted

posts

not

visible

during

collection.

Content

relevance

Posts

whose

title,

description,

hashtag

General

tourism,

lifestyle,

commercial

