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Demographic models of COVID-19 vaccine uptake ex-
plain only part of the observed variation in vaccination tim-
ing, leaving substantial heterogeneity among individuals with
similar socioeconomic profiles. This study examines whether
population-scale social network structure accounts for part of
this demographically unexplained variation. Using administra-
tive microdata from Statistics Netherlands, we construct a na-
tionwide multiplex network of approximately 13 million adults,
linking household, family, school, workplace, and neighbor-
hood ties. We first estimate a Cox proportional hazards
model of time-to-vaccination including key demographic co-
variates and extract deviance residuals to operationalize de-
viations from demographic expectations. We then generate
32-dimensional node embeddings using DeepWalk to capture
latent structural features of the multiplex network. Finally,
we train an XGBoost model to assess whether network em-
beddings improve out-of-sample prediction of residual vacci-
nation delay. Sensitivity analyses address potential under-
ascertainment in the vaccination registry due to incomplete
consent. By integrating survival modeling and representa-
tion learning at population scale, the study evaluates whether
structural network position contributes to heterogeneity in vac-
cine adoption timing beyond traditional demographic predic-
tors.
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