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Motivation: Undiscovered Public Knowledge

“Knowledge can be public, yet undiscovered,
If Independently created fragments are
logically related but never retrieved, brought

together, and interpreted.” —SWANSON, 1986
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Figure 1. Annual number of publications indexed by PubMed.¢
Since 2011, there have been over 1 million new publications each year.

TASK

Definition:

Semantic search of literature along influence relations:

X causes Y causes 7

Beyond keyword search:

— What are causes of Z?

— How are X and Z causally connected?
Data:

— All PubMed abstracts (>26M)

— +100K full-text Open Access publications relevant to
children's health

— Soon: Paywall publications, including Cochrane's
systematic reviews

APPROACH

Step 1. Machine reading
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Figure 2. Influence relation fragments are extracted from
scientific publications.

Step 2. Assembly
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Figure 3. Synonymous entities are linked
before stitching together edges. For
example, "obesity” and "incidence of
obesity” are linked together in this step.

Figure 4.

The puzzle pieces
are assembled to
form a snapshot of
a model.,
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Step 3. Search
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Figure 5. Example of results page for the query "how do viruses
indirectly cause obesity?”

DOMAIN-INDEPEDENT MACHINE READING
Reading

Figure 6. Entities (concepts) are
expanded noun phrases (NPs]

in the style of open IE.! Influence

Extraction of Concepts (NPs)

J events are extracted using a
Extraction of Influence Events grammar developed using our
J own information extraction
framework.?%4

Negation and Hedging

Assembly: Entity linking via grouping on shared content lemmas
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\ \
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Figure 7. Concept mentions are simplified and linked by retaining only
the lemma forms of the essential tokens (nouns, adjectives, & verbs).

SEARCH Ul:

Supported Queries
— Direct & indirect causes and effects

OVERVIEW

— Direct & indirect paths linking a cause to an effect
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Figure 8. An annotated overview of the various components that
comprise the search Ul.

() Search boxes used to specify the desired cause and/or effect, and
the maximum number of hops connecting them. () Network graph
view of the results, indicating influence relations between concepts.
Edge thickness corresponds to the evidence count. Orange edges
indicate inhibition. Blue edges indicate promotion. & Table of results.
Each row corresponds to an edge in the graph. Results can sorted

by relevance score or evidence count, and can be further filtered by
applying searches to individual columns or globally. Data can be
exported to other table formats. € Textual evidence corresponding to
a selected edge with cause, effect, and trigger highlighted. Paper IDs
link back to the full text of the paper when available.
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SEARCH Ul:

Customizable views

CUSTOMIZATION
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Figure 9. Results of a query for indirect effects of malaria on stunting.
In this layout, the table and evidence views have been hidden away as
minimized tabs to provide more space for the network graph view.
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... Onthe other hand , the growing urbanisation coupled with climate
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afford enough food ta feedon . .. .
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Figure 10. Results of a query for direct effects of climate change. In this
configuration, the table view is shown beside the evidence panel.
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Figure 11. The user chooses which results to import into the
persistent model creation workspace.

Graph Workspace - Graph x

Model-building Workspace

t-cell function
immune function

blood pressure

decreasesm

malnutrition TQin
immunity Showing 1toBofGentries 2rowsselected  Prevous Next
Show 50 4 entries
Workspace- - Control Panel
2 workspace edges selected.
Merge and/or rename target node(s):  immune function Merge/Rename
. Connect target nodes withnew  increases 5 Connect Nodes
child death edge(s):
disability Delete Edges
Newtargetnode:  malnutrion ¢ increases % Target node name Create Node

-
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Zechy Wong for his contributions to improving the UlI.

Figure 12. The user constructs a model for the task at hand in a
dedicated workspace. This figure shows the process of merging
two result nodes into a single one in the new model.
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