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Background

 |ICA-transformed embeddings S € R™*¢ reveal
iInterpretable and distinct semantic axes [1].

 However, the order of these axes is arbitrary [2].

* Word Tour [3] uses the Traveling Salesman Problem

embeddings that represent continuous meanings.

(TSP) for high-dimensional embeddings and computes 1D

Approach

* Define the axis embedding, which represents the
meaning of an axis.

Word Tour and determines the order of the axes in §.

 The proposed Axis Tour uses the embeddings to perform

Results
* The meanings of the axes change continuously:.

* Merging consecutive axes to create low-dimensional
embeddings leads to improved performance.

* The scatterplot of the embeddings Is more interpretable.
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W@[ﬁ@] Tour [3]

» For the embeddings {x;}™-, c R%, solve the following
TSP to obtain 1D embeddings:

‘L'Er?r’l(ln Hle T”” T zl HxTi - xTi+1H
[=

 The 1D embeddings show semantic continuity.

Axis Embedding (Ours)

» Define § € R™? as the normalization of S, where the
row vectors are given by s; = s;/||s;|| € R<.
* The ¢-th axis embedding Is given
v, :=% 2 s$; € R,
i€Top?,
where Top, is the indices of the top k components when
comparing the values along the #-th axis of §.

fode tour (Ours)
Formulation

cosine distance:

d—1

Dimensionality Reduction
* Divide the Interval |1,

* For the r-th subinterval L., consider the 1D
projection Tf.. € R", where f.
vector whose ¢-th component is based on the
skewness y, of the ¢-th axis (£ € I,.).

+ Compute TF € R™P by F := [f;, -

1

» Perform Word Tour using axis embeddings with

Tergaﬁ]) COS(”rl:Vrd) + Z Cos(vT{,,vT{,H) .

» Then T € R™*¢ is obtained by reordering the axes
of § to make their meanings. continuous

.,d] Into p equal parts.

€ R% is a unit

f»| € REP.

‘Semantic Continuity of Axes
Qualitative Observation
o After Axis Tour with GloVe, subintervals of the axes

* The semantic continuity of the axes Is observed.
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Quantitative Evaluation

Comparison of the axes of §
reordered by randomness,

are extracted, and the top 5 words for each are shown. descending skewness, and

AXxiIs Tour:
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