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Benchmarks for Commonsense Reasoning

Winograd Schema Challenge [Levesque, 2011]:

The trophy would not fit in the brown suitcase because it was too big.

What was too big?

Alternative 1: the trophy

Alternative 2: the suitcase



Benchmarks for Commonsense Reasoning

Choice of Plausible Alternatives Challenge [Roemmele et al., 2011]:

1: My body cast a shadow over the grass. What was the CAUSE of this?

Alternative 1: The sun was rising.

Alternative 2: The grass was cut.

13: The pond froze over for the winter. What happened as a RESULT?

Alternative 1: People skated on the pond.

Alternative 2: People brought boats to the pond.
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1: My body cast a shadow over the grass. What was the CAUSE of this?

Alternative 1: The sun was rising.

Alternative 2: The grass was cut.

Gathering Background Knowledge



1: My body cast a shadow over the grass. What was the CAUSE of this?

Alternative 1: The sun was rising.

Alternative 2: The grass was cut.
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(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

Boxer

Gathering Background Knowledge
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Knowledge:
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FO-representation
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Gathering Background Knowledge



Background
Knowledge:
OpenCyc

v1cast(D)

9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

FO-representation
of COPA problem:

Gathering Background Knowledge



Background
Knowledge:
OpenCyc

project(X)v1cast(D)

9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

FO-representation
of COPA problem:

Gathering Background Knowledge



v1cast(D)

Background
Knowledge:
OpenCyc

project(X)

9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

FO-representation
of COPA problem:

Gathering Background Knowledge

W

o
rd

N
et



8X(v1cast(X) $ project(X))

v1cast(D)

Background
Knowledge:
OpenCyc

project(X)

9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

FO-representation
of COPA problem:

Bridging formulae

Gathering Background Knowledge

W

o
rd

N
et



Background
Knowledge:
OpenCyc

Bridging formulae

8X(v1cast(X) $ project(X))

9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

FO-representation
of COPA problem:

Gathering Background Knowledge



Background
Knowledge:
OpenCyc

9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem:

Bridging formulae

Gathering Background Knowledge



9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem: Background

Knowledge:
OpenCyc

Bridging formulae

Gathering Background Knowledge



9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem: Background

Knowledge:
OpenCyc

Bridging formulae

SInE & k-NN

knowledge

Selected background

Gathering Background Knowledge



9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem: Background

Knowledge:
OpenCyc

Bridging formulae

SInE & k-NN

knowledge

Selected background

Gathering Background Knowledge



Gathering Background Knowledge

9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem:

Bridging formulae

Selected background

knowledge



9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem:

Bridging formulae

Selected background

knowledge

Gathering Background Knowledge



9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem:

Bridging formulae

Selected background

knowledge

Gathering Background Knowledge

shadow – CreatedBy ! light



9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem:

Bridging formulae

Selected background

knowledge

Gathering Background Knowledge

shadow – CreatedBy ! light

8X(light(X) ! shadow(X))

ConceptNet formulae:



9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem:

Bridging formulae

Selected background

knowledge

Gathering Background Knowledge

8X(light(X) ! shadow(X))

ConceptNet formulae:



9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem:

Bridging formulae

Selected background

knowledge

Gathering Background Knowledge

8X(light(X) ! shadow(X))

ConceptNet formulae:



9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem:

Bridging formulae

Selected background

knowledge

Gathering Background Knowledge

8X(light(X) ! shadow(X))

ConceptNet formulae:

sun – Causes ! light



9A,B((n1grass(A) ^ n1sun(B)) ^ 9C,D,E((r1over(C,A)^
(r1Theme(C,D) ^ (r1Actor(C,E) ^ (v1cast(C) ^ (n1shadow(D)^
(n1body(E) ^ (r1of(E,D) ^ n1person(D))))))))^
9F ((r1Actor(F,B) ^ v1rise(F )) ^ 9G(r1Theme(G,A) ^ v1cut(G)))))

8X(v1cast(X) $ project(X))

FO-representation
of COPA problem:

Bridging formulae

Selected background

knowledge

Gathering Background Knowledge

8X(sun(X) ! light(X))
8X(light(X) ! shadow(X))

ConceptNet formulae:

sun – Causes ! light



Choice of Plausible Alternatives Challenge [Roemmele et al., 2011]:

1: My body cast a shadow over the grass. What was the CAUSE of this?

Alternative 1: The sun was rising.

Alternative 2: The grass was cut.

13: The pond froze over for the winter. What happened as a RESULT?

Alternative 1: People skated on the pond.

Alternative 2: People brought boats to the pond.

Task for Problems of  the Cause Category
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Classification Problem
• Instance: corresponds to a pair of variables p, q 

• Class: <, > or = 

• Attributes: properties of p and q 

• clause set features: 

• proportion of clauses with p in the head 

• rudimentary dependencies 

• tableau features: 

• proportion of open branches containing p 

• attribute mimicking abduction



(Very) Preliminary Experimental Results

Result Category: 

• without ConceptNet: 58,7 % correct answers 

Much air upward…



(Very) Preliminary Experimental Results

Result Category: 

• without ConceptNet: 58,7 % correct answers 

Much air upward…

Other results: 
Simple corpus statistics: 62,6% (1 million personal stories) 
Simple corpus statistics: 65,4% (10 million personal stories) 

CausalNet: 70,2 %



Future Work

• use more background knowledge 

• better integration of  ConceptNet 

• CausalNet 

• similarity measures on models and alternatives 

• experiment with different ML approaches 
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