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Problems with the Current Methodology

� distribution neither balanced nor representative;
so accuracy figures biased.

� notion of confidence-ranking misleading;
accuracy & thresholding contradicts average precision.

� ENTAILMENT/CONTRADICTION symmetric;
average precision doesn’t reflect that.
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Proposal for a New Methodology

� best: mutual information.
� average precision completely unsuitable!

confidence-weighted score preferable, but there are still
drawbacks;

� report baselines, be aware of bias with accuracies;
perhaps use an artificially balanced subset for 3-way task.
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RTE Data

N candidate entailments:

X � tx1, x2, . . . , xNu.

gold standard:
G : X ÞÑ t`, ♦,au.

system output:
pL,¡q where

L : X ÞÑ t`, ♦,au,

strict total order ¡ on X.



RTE Data

class labels:
two-way three way
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Logical Structure of Candidate Entailments

px42q
Socrates is a man and every man is mortal. pϕq

6 Socrates is mortal. pψq

�pϕÑ ψq

Gpx42q � `  Gp x42q � a
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Logical Structure of Candidate Entailments

p x42q
Socrates is a man and every man is mortal. pϕq

6 Socrates is not mortal. p ψq

�pϕÑ  ψq

Gpx42q � `  Gp x42q � a



Logical Structure of Candidate Entailments

px43q
Socrates is a man and every man is mortal. pϕq

6 Socrates is (not) wise. pψ1, ψ1q

♦pϕÑ ψq ♦pϕÑ  ψq

Gpx43q � ♦  Gp x42q � ♦
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Accuracy
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Accuracy & Logical Symmetry
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Conditioned Accuracy
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Bias

labels: RTE-4 RTE-3 PILOT

ENTAILMENT (`) 50% 51%
UNKNOWN (♦) 35% 40%

CONTRADICTION (a) 15% 9%

A3pL`; Gq � .500 outperforms 1/3 of all RTE4 participants and
2/3 of all RTE3 PILOT participants!

A3pL�; Gq � .394, A3pL♦; Gq � .350, A3pLa; Gq � .150
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Average Precision

ENTAILMENT ENTAILMENT

ENTAILMENT NO ENTAILMENT

ENTAILMENT ENTAILMENT

NO ENTAILMENT NO ENTAILMENT

NO ENTAILMENT ENTAILMENT

NO ENTAILMENT NO ENTAILMENT



Average Precision

ENTAILMENT ENTAILMENT

ENTAILMENT NO ENTAILMENT
ENTAILMENT ENTAILMENT

NO ENTAILMENT NO ENTAILMENT

NO ENTAILMENT ENTAILMENT

NO ENTAILMENT NO ENTAILMENT

�
�
�
��@

@
@
@R



Confidence-Weighted Score
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Average Precision vs. Confidence

� 2/3 of all RTE-4 participants who submitted
confidence-ranked three-way labellings submitted
confidence rankings, instead of aP-style rankings.

� Stanford1: 44% Ñ 62% after ranking down negative
instances.

� confusing terminology!
� more generally: accuracy & average precision have

contradictory preferences for rankings.



Average Precision vs. Confidence

� 2/3 of all RTE-4 participants who submitted
confidence-ranked three-way labellings submitted
confidence rankings, instead of aP-style rankings.

� Stanford1: 44% Ñ 62% after ranking down negative
instances.

� confusing terminology!
� more generally: accuracy & average precision have

contradictory preferences for rankings.



Average Precision vs. Confidence

� 2/3 of all RTE-4 participants who submitted
confidence-ranked three-way labellings submitted
confidence rankings, instead of aP-style rankings.

� Stanford1: 44% Ñ 62% after ranking down negative
instances.

� confusing terminology!
� more generally: accuracy & average precision have

contradictory preferences for rankings.



Average Precision vs. Confidence

� 2/3 of all RTE-4 participants who submitted
confidence-ranked three-way labellings submitted
confidence rankings, instead of aP-style rankings.

� Stanford1: 44% Ñ 62% after ranking down negative
instances.

� confusing terminology!
� more generally: accuracy & average precision have

contradictory preferences for rankings.



Average Precision & Logical Symmetry
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Mutual Information: Defintion

marginals

20 25 5 PpG � `q
� .5

9 18 9 PpG � ♦q
� .36

1 7 6 PpG � aq
� .14

PpL � `q PpL � ♦q PpL � aq N
� .3 � .5 � .2 � 100

HpG|L � `q HpG|L � ♦q HpG|L � aq
� 1.0746 � 1.4277 � 1.5395

IpG; Lq � HpGq �HpG|Lq
� 1.4277� 1.3441 � 0.0834
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Mutual Information: Defintion
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Mutual Information: Defintion
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Mutual Information: No Bias!

.
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Mutual Information: No Bias!
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Mutual Information: No Bias!

constant choice
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Mutual Information: No Bias!
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Mutual Information: No Bias!
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Mutual Information: Degradation Problem

degradation
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Mutual Information: Degradation Problem
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Mutual Information vs. Accuracy: Degradation

In response to degradation:
� MI: .0834 Ñ .0262
� Acc: .44 Ñ .51
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Final Recommendations

� in addition to accuracy, report MI,
� use MI for ranking,
� optimize systems for MI,
� drop average precision! use confidence-ranked MI and/or

bring back CWS
� be aware of bias and baseline scores when looking at

accuracies.
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