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Question



Which answer would you vote?



Do black holes move through spaces?



Voter Bias
● Reputation Bias

○ inferring content quality in terms of user reputation 

○ user with a higher reputation will receive more upvotes

● Social Influence Bias

○ decision is influenced by the prior decision of peers

○ the content with higher aggregate vote will receive more upvotes

● Position Bias

○ present content using a list-style format : Reddit, Stack Exchange

○ Content at the higher position will receive more votes
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                   Method Overview
● Goal:  Quantify the degree of voter bias in online platform. 

❖ To determine bias, we need to 
   estimate causal effects of different impression signals on observed votes. 

● Methodology - Ordinary Least Square(OLS) VS Instrumental Variable(IV)

OLS:
● Captures correlations among 

variables, non-causal
IV:

● Reason underlying causal 
structure

   Limitation of OLS:
● Neglect the effect of hidden 

cofounder.
● E.g. Education          Earning 

Hidden confounder: the unobserved 
ability of individual 
Affect both education level and 
earning



Why Instrumental 
Variable Model?

● Existence of hidden confounder prevents 
standard regression method from causal effect

● Identify candidate instruments correlate only 
with independent variable

● Eliminate instrument that could affect hidden 
cofounder

● Estimating causal effect in the presence of 
hidden confounder

●

●

● Outcome - the wage he/she 
receives 

● Instrument - proximity to college 
(variables which affect education 
but do not affect earnings either 
directly or indirectly)



Instrumental variable Estimation
Instrument Z- A variable to eliminate 
the effects of confounders

● Relevance condition: 

● Exclusion restriction: Z does not 
affect outcome directly, except through 
exposure X

● Marginal Exchangeability: 
instrument Z and outcome don’t share 
cause

Aim: identify instrument 
that has a strong 
correlation with 
impression 
signal(exposure).



The parallels between voter bias quantification and instrumental 
variable method



IV model for Reputation Bias

Variables:
AnswererReputation
AnswererReputationViaAnswer
AnswererGoldCount
AnswererSilverCount
AnswererBronzeCount



IV model for Reputation Bias



Joint IV Model for Social Influence Bias 
and Position Bias



Joint IV Model for Social Influence Bias 
and Position Bias
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Joint IV Model for Social Influence Bias 
and Position Bias
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Implication for 
Online Voting 
Behavior
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Implications for 
User Interface 
Design
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Informing Policy 
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