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Motivation

We model complex question answering as a task of
aggregating related facts in a knowledge graph.

Problem
Aggregating facts leads to “inference drift”,
where long chains of facts quickly drift off topic.

Solution
Drift-sensitive PageRank, random walk
algorithm for QA graph traversal.

Q. Which muscle is used for walking? (A) heart (B) calf
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‘based on importance score

method seeds teleportation test reference
page rank none uniform 35.51
TPR uniform uniform 38.26
focus uniform (A)
drift-sensitive focus quest. sim. (B)
sup. sup. Sup.
Different Graph Sizes
method top 10 top 20 top 30 top 40 top 50
TPR 39.54 40.63 41.31 38.26 38.68
unsupervised 41.00 41.55 42.46 40.33 39.84
supervised 41.30 42.22 41.80 42.34 42.40
Utility of Aggregation
method sent sent + (A) sent + (B) sent + Sup.
accuracy 43.44 44 .30 45.58 45.45
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Drift-Sensitive PageRank

Unsupervised Estimation

Seed Probability Reasoning Paths are

guided by scores
(Darker is higher)

include

Teleportation Probability
based on inverse of
relevance score
(Larger is smaller)

Transition Probability
based on retrieval score
(Thicker is higher)

Supervised PageRank: Parameterization
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Summary

* Drift-sensitive variants of PageRank allow for
effective reasoning over large graphs by controlling
the random walks

* Drift-sensitive methods achieve substantial gains
over standard topic-sensitive PageRank
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