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Knowledge Graph Exploration

500+ outgoing relationships
41 Edge Types

• User knows a “starting point”

• Expand User knowledge

• Allow to identify complex 
structures
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User Interaction
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Baseline Methods: Language Model

1. Frequent in the Graph

2. Frequent Around the Query
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Pseudo Relevance Feedback
1. Retrieve “similar” elements R, 

resolve user query – e.g., Top-K ExQ Search

Pseudo-Relevant Set

2. Compute statistics about R
& use to score expansions
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Pseudo Relevance Feedback for Document Search
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Pseudo Relevance Feedback Models

2 Models of Estimation
MLE & KL-Divergence

Maximum Likelihood Estimation

KL-Divergence
PRS
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Bag Model for Graphs
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Graph Query Suggestion Framework
Steps:
• Decide the scoring model

(Query & PR-Set)

• Transform query into Bag of Labels
(obtain candidate expansions)

• Compute Scoring Model

• Score expansions

• Return top-k expansions

Expansions can be EDGES
or LABELS
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Experimental Evaluation (I)
5 Ranking Scores:
a) Based on the Query Alone

• Maximum Likelihood Estimation (MLE)
• Kullback–Leibler divergence (KL)

Real Dataset: Freebase +300M Edges
Tests (compare NDCG): 

- 65 Queries from QUALD-7 benchmark
Contain 1 entity, 1 edge, 2+ edges

- KG-contextualization Dataset [ N.Voskarides, et al.’18 ]

Example query: “doctoral supervisor, Albert Einstein”
• Mapped to:

• Single Entity: Albert Einstein
• Edge: <Albert Einstein, advisor, A, Kleiner >

• Described with general topic
• “Academic Information of Albert Einstein”

Baselines:
• Random
• Personalized Page Rank
• Distant supervision [ N.Voskarides, et al.’18 ]

b) Based on the PR-Set
• Maximum Likelihood Estimation (MLE-rel)
• Kullback–Leibler divergence (KL-rel)
• “Surprise” heuristics (Srp) [ Sarkas et al.’09 ]
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Experimental Evaluation (II)
65 Queries from QUALD-7 benchmark  - Contain 1 entity, 1 edge, 2+ edges

For Each Query (graph+description)
& Each Method → Produce 20 Query expansions

Ask 3 Human judges* to evaluate relatedness of each suggestion
irrelevant (0), uninteresting (1), fairly interesting (2), really interesting (3)

Among all rankings
Few Expansion per Query

were considered fairly interesting
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Evaluation Results: Suggestions with 1 Entity

With 1 Entity
we can only guess
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Evaluation Results: Suggestions with 1 Edge

With 1 Edge
Precision

Drastically increases

Kullback–Leibler
divergence

Pseudo Relevance
Feedback+

Surprise Pseudo Relevance
Feedback+
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Evaluation Results: Suggestions with 2+ Edges

With 2+ Edges
KL-rel does not suffer
any loss in precision

With more edges in the query
the number of alternatives

increases

Kullback–Leibler
divergence

Pseudo Relevance
Feedback+
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KG Query Suggestion Summary
Given a Graph Query suggest query expansions

1. Exploit State-of-the-Art  IR query suggestion 
techniques

2. Bridge Structural-queries and Semantic of 
relationship

3. Provide effective Ranking  with just  1 edge

4. Does not require pre-training of ML models

5. Can be expanded with more complex ranking 
models

actor

director

Guide the User in Exploring a KG with complex 
and rich schema.

The Bag-of-Labels model provide and 
expressive model for Graph Queries on KGs

http://j.mp/WebConfKG
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