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DUO Positional Bias Metric

polarization scores 
come automatically 
from PCA on polarized 
doc embeddings

-0.3 +0.2
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Pos. 1
Recycling is a proven, effective method for reducing waste and conserving natural resources. 

By recycling materials, we are significantly reducing the amount of waste sent to landfills,

Environment recycling

topics

Wiki-Balance Synthetic Corpus

Give me 10 debate 
questions about ${topic}

Effective at reducing waste?

${question} For each side of the 
issue, write an article from the 
perspective of that side.” 

Pos. 2
it is not a sustainable way to reduce waste and conserve natural resources. Recycling relies on 

a complex system of collection, transportation, and processing, which involves a significant 
amount of energy & resources. For example, the production of recycled paper requires a large 

amount of energy, water, and chemicals that may not be environmentally friendly. 42



topics

Wiki-Balance Evaluation Corpora

Give me 10 debate 
questions about ${topic}

${question} For each side of the 
issue, write an article from the 
perspective of that side.” 

Corpus
Mean 

Relevance
Mean 

Faithfulness
Mean 

Coherence
Mean 

Fluency Non-Toxic

Synthetic 4.7 / 5.0 4.9 / 5.0 4.9 / 5.0 4.9 / 5.0           ✔ 
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Give me 10 debate 
questions about ${topic}
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Corpus Domains Topics Queries Docs
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topics

Wiki-Balance Evaluation Corpora

Give me 10 debate 
questions about ${topic}

${question} For each side of the 
issue, write an article from the 
perspective of that side.” 

Corpus Domains Topics Queries Docs
Synthetic 15 1.4k 4k 32k

Natural 15 1.4k 450 4.6k
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SEME Human Behavioral Study
Goals:

1) show that DUO measures salient indexical bias

2) show that measurable bias leads to SEME
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SEME Human Behavioral Study
Goals:

1) show that DUo-P measures salient indexical bias

2) show that measurable bias leads to SEME   bias leads to SEME
x

(more biased rankings should shift opinion more)
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SEME Human Behavioral Study

Anarchism - Stanford Encyclopedia
https://plato.stanford.edu/entries/anarchism
/
by A Fiala · 2017 · Cited by 39 — 
... on state power, viewing centralized, 
monopolistic coercive power ... 
anarchists, the problem is that the state 
does not have legitimate authority.

Can anarchism offer a viable alternative to the coercive 

power of the state, or will it inevitably descend into violence?
Q:

Perspective
:

viable alternative

-3 -2 -1 0 1 2 3

SEARCH

Anarchism and Nonviolence: Time for a 
'Complementarity ...
https://wagingnonviolence.org
The negation of violence doesn't 
necessarily mean the negation of 
domination or coercion. ... anarchy would 
be a democracy based on non-violence.

-3 -2 -1 0 1 2 3

Summarize your own opinion answer with evidence

Anarchism is not about chaos, but rather about removing 
unnecessary hierarchical institutions in a non-violent manner.

controversial topic 
in focus
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SEME Human Behavioral Study

Anarchism - Stanford Encyclopedia
https://plato.stanford.edu/entries/anarchism
/
by A Fiala · 2017 · Cited by 39 — 
... on state power, viewing centralized, 
monopolistic coercive power ... 
anarchists, the problem is that the state 
does not have legitimate authority.

Can anarchism offer a viable alternative to the coercive 

power of the state, or will it inevitably descend into violence?
Q:

-3 -2 -1 0 1 2 3

SEARCH

Anarchism and Nonviolence: Time for a 
'Complementarity ...
https://wagingnonviolence.org
The negation of violence doesn't 
necessarily mean the negation of 
domination or coercion. ... anarchy would 
be a democracy based on non-violence.

-3 -2 -1 0 1 2 3

Summarize your own opinion answer with evidence

Anarchism is not about chaos, but rather about removing 
unnecessary hierarchical institutions in a non-violent manner.

prior opinion
user providesPerspective

:

viable alternative
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SEME Human Behavioral Study

Anarchism - Stanford Encyclopedia
https://plato.stanford.edu/entries/anarchism
/
by A Fiala · 2017 · Cited by 39 — 
... on state power, viewing centralized, 
monopolistic coercive power ... 
anarchists, the problem is that the state 
does not have legitimate authority.

Can anarchism offer a viable alternative to the coercive 

power of the state, or will it inevitably descend into violence?
Q:

Persp: viable alternative

-3 -2 -1 0 1 2 3

SEARCH

Anarchism and Nonviolence: Time for a 
'Complementarity ...
https://wagingnonviolence.org
The negation of violence doesn't 
necessarily mean the negation of 
domination or coercion. ... anarchy would 
be a democracy based on non-violence.

-3 -2 -1 0 1 2 3

Summarize your own opinion answer with evidence

Anarchism is not about chaos, but rather about removing 
unnecessary hierarchical institutions in a non-violent manner.

biased search 
yields either most or least 
biased ranking according to 
metric
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SEME Human Behavioral Study

Anarchism - Stanford Encyclopedia
https://plato.stanford.edu/entries/anarchism
/
by A Fiala · 2017 · Cited by 39 — 
... on state power, viewing centralized, 
monopolistic coercive power ... 
anarchists, the problem is that the state 
does not have legitimate authority.

Can anarchism offer a viable alternative to the coercive 

power of the state, or will it inevitably descend into violence?
Q:

Persp: viable alternative

-3 -2 -1 0 1 2 3

SEARCH

Anarchism and Nonviolence: Time for a 
'Complementarity ...
https://wagingnonviolence.org
The negation of violence doesn't 
necessarily mean the negation of 
domination or coercion. ... anarchy would 
be a democracy based on non-violence.

-3 -2 -1 0 1 2 3

Summarize your own opinion answer with evidence

Anarchism is not about chaos, but rather about removing 
unnecessary hierarchical institutions in a non-violent manner. close consideration

after the user gives
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SEME Human Behavioral Study

Anarchism - Stanford Encyclopedia
https://plato.stanford.edu/entries/anarchism
/
by A Fiala · 2017 · Cited by 39 — 
... on state power, viewing centralized, 
monopolistic coercive power ... 
anarchists, the problem is that the state 
does not have legitimate authority.

Can anarchism offer a viable alternative to the coercive 

power of the state, or will it inevitably descend into violence?
Q:

Persp: viable alternative

-3 -2 -1 0 1 2 3

SEARCH

Anarchism and Nonviolence: Time for a 
'Complementarity ...
https://wagingnonviolence.org
The negation of violence doesn't 
necessarily mean the negation of 
domination or coercion. ... anarchy would 
be a democracy based on non-violence.

-3 -2 -1 0 1 2 3

Summarize your own opinion answer with evidence

Anarchism is not about chaos, but rather about removing 
unnecessary hierarchical institutions in a non-violent manner. posterior 

opinion

they offer a
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SEME Human Behavioral Study

Anarchism - Stanford Encyclopedia
https://plato.stanford.edu/entries/anarchism
/
by A Fiala · 2017 · Cited by 39 — 
... on state power, viewing centralized, 
monopolistic coercive power ... 
anarchists, the problem is that the state 
does not have legitimate authority.

-3 -2 -1 0 1 2 3

SEARCH

Anarchism and Nonviolence: Time for a 
'Complementarity ...
https://wagingnonviolence.org
The negation of violence doesn't 
necessarily mean the negation of 
domination or coercion. ... anarchy would 
be a democracy based on non-violence.

-3 -2 -1 0 1 2 3

Summarize your own opinion answer with evidence

Anarchism is not about chaos, but rather about removing 
unnecessary hierarchical institutions in a non-violent manner.

Question: does more bias change opinion more?
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SEME Human Behavioral Study
Question: is       non-zero (w/ significance)?
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SEME Human Behavioral Study
Question: is       non-zero (w/ significance)?

Answer: yes! **

* β2=0.392; R2=0.489; p=0.036
* only when the user clicks article links
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PAIR Bias Audit Evaluations

Corpus Relevance
BM-25 0.75

BM-25 is a strong 
relevant baseline

Natural
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SPARTA 0.65 0.65

SPLADE 0.75 0.67

ANCE 0.71 0.67

SBERT 0.75 0.65

Use-QA 0.68 0.64

ColBERT 0.72 0.65

Natural

most relevant = 
most biased 

64



PAIR Bias Audit Evaluations

SPLADE 0.75 0.67

Corpus Relevance DUO Bias

Entertainment 0.68

Environment 0.67

Languages 0.71

Media & Culture 0.67

Psychiatry 0.62

Sex & Gender 0.59

Domain DUO Bias
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PAIR Summary

topics

Give me 10 debate 
questions about 
${topic}

$

DUO Wiki-Balance

Metric Corpus

Experimental

Outcomes

Bias

Audit
66



Measuring and Addressing 
Indexical Bias in 

Information Retrieval
Caleb Ziems,    William Held   Jane Dwivedi-Yu,    Diyi Yang

@cjziems @WilliamBarrHeld @Diyi_Yang@JaneDwivedi 67


