































































Ranking
Fix Data to be ranked Fix Ranking Function
Current Performance

Rank Billionairs Based on their Success
wealth

Rank Universities Based on some metric
Expected Future Performance

Ranking of University applicants based
on expected success

SAT GPA

Variable Data Variable Function
Current Performance

Search Results

1,5
Eng user has a Pref function
in mind
for
every query

the Revelant
Data is diff
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Ranking

Unification

it
Eye

Competition No Competition
Not Independent Independent

Fairmindanket
Ranking should be Fais for the given
Input when the Data is fixed

Information Retrieval Recommendation systems

Ranking should be Fair In expectation
For a random

query



Fairness Definitions for Kanking

Parity at top k
92

Ranking is fair if
gi 9

1 I

Parity at
moving top_K

Instead of a single value K
looks at a Set of possible valuesfor k

k 10,20
Normalization
Term K 2,4

vk.IE l II
Pi l topk

The importance
of Top k K



Fairness in Exposure
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Emptivtance

Aka
Exposure

at

e g

I
1

Exposure Parity Equal Exposure for various
groups
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In two sided Markets LinkedIn
Fairness is two sided

f
The users who Initiate the queries
Those are returned as

utiligpar.ge
I ratinRtriadSyteg



given a

query of every element

e has a relevance score the q
the
utility of a

ranking is
defined as

UCR Ei tir Ri q
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Utility Parity
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Learn to Rank

Max Utility
Sit

utility Parity



Training Data A set of
Rankings
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Transformed
Ranking to

a
classification

Instance
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I otherwise
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frankevtatisexpectedtobeFa
Suppose we have a fixed data to

rank we have an Initial
ranking Funwe want to

minimally change theFunction to generate a Fair output
students
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If 40.9 1.1 is as good as 41 17,41 1,0
Can you pick a one that generatesa fair
ranking
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For
every Pair of elements there is a

Unique function that Partitions the
rankingfunctions in two

groups L R
ask

bsa



censes

ei ej add the partition
vector


