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Dataset. We evaluate NAVI on heterogeneous web
tables from the Movie and Product domains in WDC
WebTables. 8:1:1 train/val/test split and evaluate on
held-out test rows.

Baselines. We compare NAVI with BERT (generic LM),
TAPAS (structure-aware), CM2 (feature-oriented), 
and HAETAE (domain-aware).

Criteria. We evaluate whether representations are:

Generative
Can they reconstruct masked 

headers and values?

Coherent
Do equivalent attributes

cluster together?

Robust
Do they withstand

schema perturbations?

Discriminative
Do they improve 

downstream prediction?
Yes. NAVI learns domain-specialized attribute semantics through accurate header
value reconstruction, coherent alignment of lexical variants, and stronger downstream 
prediction—while remaining stable under schema perturbations.

movie entity!

evidence!

Optimize InfoNCE loss on segment embeddings
routed by normalized entropy of columns.

Optimize MLM objective based on field-level
(header/value) and vanilla MLM masking.

Across heterogeneous tables, we distinguish
attributes from their observed realization.

A set of attributes forms a schema: a logical
frame for describing an entity or relation.

Across tables, these realizations provide evid-
ence for what an attribute means in context.

NAVI achieves near-perfect header recovery and the strongest value imputation overall (left); its masked fields also re-
main substantially closer to their original semantic representations than CM2ʼs (right).

NAVI consolidates lexical variants into compact, well-separated attribute clusters, achieving the strongest NMI and B³-F1 across both
domains (left). Compared with BERT, it reduces inter-variant cosine and L2 distances from 0.36 to 0.30 and from 0.77 to 0.72, while 
increasing the silhouette score from 0.26 to 0.52—improving alignment without collapsing distinct attributes (illustrated in right).

NAVI remains highly stable under column permutations, synonym substitutions, and typos, indicating that attribute semantics are not
tied to fragile schema surface forms.

What did we model?

How did we evaluate? Can NAVI recover and use meaning? & Do semantics survive schema variations?

(Structural Evidence) (Distributional Evidence)

A segment is a symbolic header-
value realization of an attribute

within a table

An attribute is a canonical textual
identifier shared across tables

How we built NAVI —1 How we built NAVI —2

These gains transfer to downstream learning: NAVI is strongest among other baselines across classifiers in Product do-
main ,while NAVI     further improves conventional feature-engineering pipelines.FE

Transferability–Specialization
Trade-off for In-Domain Tables
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Across heterogeneous in-domain tables, the same header can denote different concepts, while
different headers can refer to the same concept—making header names alone insufficient for
capturing table-specific meaning and motivating NAVI.


