Supplementary Materials

The supplementary materials provide supporting documentation and statistical details for the documentary-importance assessment and interpretive-gap analysis described in Section 3.7. Table S1 presents the documentary
evidence mapping for the twelve bridge—gene evaluation units, including the corresponding sources and interpretation boundaries. Table S2 reports the five-rater scoring matrix, normalized documentary-importance
scores, model-derived UGC visibility rates, and corresponding interpretive gaps. Table S3 provides the analysis of variance (ANOVA) components and intraclass correlation coefficient (ICC) estimates used to assess
inter-rater agreement. Together, these materials support the transparency and reproducibility of the documentary-importance assessment.

Supplementary Table S1 Documentary Evidence Mapping for Cultural Genes

Documentary mapping of twelve bridge—gene units. Source identifiers are explained in the source register below.

Item Case Cultural gene Documentary Source IDs Scope/ 1r}tefpretat10n
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Note. The references in the material have all been incorporated into the main text.



Supplementary Table S2 Documentary-Importance Rating Matrix and Revised Explanatory Gaps

Rating unit: 12 bridge—gene items; E1-ES are five supplied numeric columns on a 0—100 scale. Anchors: 0=no documentary support; 25=incidental/indirect evidence; S50=explicitly documented; 75=important attribute
with clear evidence; 100=core attribute with strong evidence. Intermediate integer scores are permitted.

Calculation: O¢b, g) = (E1+ E2 + E3 + E4 + E5)/500; V(b, g) is the M3 positive detection rate in Section 4.3; Gap = Og - Vg

Item Cultural gene  S1 sources E1 E2 E3 E4 E5 0, Vy Gap
WG Gl Structure= 07 oo 94 88 % 93 91 0.924 0.785 0.139
Technology
WG2 G2 Materials- W02, W3, 76 82 68 74 80 0.760 0.612 0.148
Craftsmanship W05
G3
WO01, W02
WG3 Transportation— O‘A'/ 0 60 ! 86 91 82 88 89 0.872 0.698 0.174
Function
WG4 G4 History— W03, W06, 88 79 94 90 85 0.872 0.421 0.451
Memory [5]
G5
WG5S Commemoratio W01, W04 75 84 78 83 72 0.784 0.654 0.130

n-Symbolism
G6 Landscape- W01, W02,

WG6 s oS 72 78 70 76 81 0.754 0.723 0.031
FG1 GI Structure- FO1, F02, 9% 93 98 97 95 0.958 0.812 0.146
Technology [6]
G2 Materials— F01, F02
FG2 P FUS 4 4 2 87 741 1
= Craftsmanship F06, [6] %0 8 88 ? 8 0876 0 0.135
G3
FG3 Transportation-  FO1, F02 85 89 80 86 91 0.862 0.674 0.188
Function
FG4 G4 History— F03, F04, 78 85 74 81 88 0.812 0.356 0.456
Memory FO1
G5
FG5 Commemoratio  F01, F02 81 87 78 85 80 0.822 0.693 0.129
n-Symbolism
FG6 G6 Landscape- o) poe 82 91 77 85 83 0.836 0.768 0.068

Place




Supplementary Table S3 Inter-Rater Agreement (ANOVA and ICC)

Inputs and model: 12 targets (n=12), five score columns (k=5), no missing values; two-way random-effects, absolute-agreement ICC. These calculations use the verified matrix in S2.

ANOVA components
Source df Sum of squares (SS) Mean square (MS) Meaning
Bridge—gene item (between targets) 11 2131.933333 193.812121 —
Rater column (between raters) 4 141.733333 35.433333 —
Residual/error 44 831.066667 18.887879 -
Total 59 3104.733333 — —

ICC estimates and 95% confidence intervals

Statistic ICC estimate Lower 95% CI Upper 95% CI Interpretation
ICC(A,1): single measures 0.633 0.394 0.849 Agreement of one score column
ICC(A,5): five-column average 0.896 0.765 0.966 Agreement of mean score used for 0,

Formulae:ICC(4,1) = (MS,arget — MS,rror)/[MS,arget + (k — 1)MS,rror + k(MS,ater — MS,rror)/n];ICC(A, k) = (MS.arget — MS,rror)/[MS,arget + (MS,ater — MS,rror)/n]. The 95% confidence
limits use an F-distribution-based procedure; n = 12, k = 5.

Results: ICC(A,1)=0.633 (95% CI 0.394-0.849); ICC(A,5)=0.896 (95% CI 0.765-0.966).



