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Reasoning Over Formal Representation

e Pros

— Interpretable
— Easy combine human knowledge

Question (logic)

I_:: Relevant
Axioms )

» Cons
— Knowledge acquisition bottleneck Proof =

— Brittleness @ @ ~ Prover

. when confront with unusual or atypical Answer
Cases Formal Reasoning

'Saha+ 2020, Musen&Lei 1988]



Reasoning over Natural Lanqguage

* Input: a set of facts and rules and a
guestion expressed In natural
language.

* Output:predict the answer and
provide proof to prove or disprove
the question.

e Proof:

— Node: fact, rule or NAF
— Edge: logical deduction

 Potential advantages

— Write theories Iin natural language
— Have the machine apply general knowledge

Facts :

F1: The circuit includes the battery.

F2: The wire 1s metal.

F3: The circuit includes the bell.

Rules :

Ri: If the circuit includes the battery and the battery is not flat
then the circuit 1s powered.

Rj: If the circuit includes the switch and the switch i1s on then
the circuit 1s complete.

R3: If the circuit does not have the switch then the circuit 1s
complete.

Ry4: If the wire is metal then the wire 1s conducting.

Rs: If the wire 1s plastic then the wire 1s not conducting.

Re: If the circuit 1s powered and the circuit is complete and
the wire 1s conducting then the current runs through the
circuit.

Question : The current runs through the circuit.

Answer : True

Proof :

[Clark+ 2020, Saha+ 2020]



Existing Solution

* PRover Question (NL)
— Three sub-task, multi-task learning @
« Question answering
. icti osica Relevant Facts
| Node procitr R e
— Nodes, edges and answer are @
iIndependent on each other Proof @ S

Network )
Answer ?



Our Solution
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Results
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