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Types of Knowledge Base Queries

● Single-hop queries
○ Who founded Microsoft?

● Multi-hop queries
○ Where do founders of Apple live?

● First-order logic queries
○ Where did Canadian citizens with Turing Award graduate?



Regex Queries over Knowledge Base

Regex queries are characterized by Kleene plus (➕) and Disjunction (V) operators



Datasets for Regex Queries

● Wiki100-Regex
○ Queries harvested from actual query logs
○ 5 unique query types

● FB15K-Regex
○ Queries formed by aggregating random walks

○ 21 unique query types



RotatE-Box

Based on:

● RotatE  (Sun et al. 2019)

● Query2Box (Ren et al. 2020)     

https://arxiv.org/abs/1902.10197
https://arxiv.org/abs/2002.05969


Handling Regex Operators – Kleene Plus

● Projection
                                                                            where  

● Free parameter
r+ embedding for each relation r 



Handling Regex Operators – Disjunction

● Aggregation
 Minimum  distance  to  the  closest  query  box

● DeepSets (Zaheer et al. 2017)
Learnable permutation-invariant functions

https://arxiv.org/abs/1703.06114


Results

RotatE-box variants 

outperform other models



Modeling Challenges – Kleene Plus

● Kleene Plus is an idempotent unary operator

● Kleene plus is an infinite union of path queries


