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Information retrieval (IR) in computing and information science is the task of identifying and retrieving
information system resources that are relevant to an information need.The information need can be

specified in the form of a search query. In the case of document retrieval, queries can be based on ful...

@6 https://www.geeksforgeeks.org » what-is-information-retrieval

What is Information Retrieval? - GeeksforGeeks

Sep 19, 2023 - Information Retrieval (IR) can be defined as a software program that deals with the
organization, storage, retrieval, and evaluation of information from document repositories, particularly
textual information. Information Retrieval is the activity of obtaining material that can usually be...

ﬂ https://www.britannica.com > technology > information-retrieval

Information retrieval | Definition, Methods, & Facts | Britannica

information retrieval, recovery of information, especially in a database stored in a computer.Two main

approaches are matching words in the query against the database index (keyword searching) and

traversing the database using hypertext or hypermedia links. Evolving information-retrieval technique...
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Why should we care about variety?
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Why should we care about variety?

Range of perspectives

- Diversity

Characterization using
‘protected attributes’

—> Fairness
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Contributions

1. Include demand of a greater range of perspectives in search results
using a topic hierarchy

2. Include demand of a more fair representation in search results
using a protected attribute

3. Evaluate the fairness and diversity in search results
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Water Innovation Cluster ‘;ThW|C

The supply of clean water is one of the biggest social
challenges of the future, on a global scale and in Germany
alike.

To prevent water scarcity and the potential for social conflict
that is linked to it, new alliances across research, the
economy, the public sector and civil society are necessary.

https://www.thwic.uni-jena.de/en; 19.08.2024
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https://www.thwic.uni-jena.de/en

Literature Search

« crawled 48'000 publications from Elsevier/ScienceDirect
* 13 queries from chemistry

» Relevance judgments by one expert
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Diversity

The aim of diversity in search results
is to present various aspects of a query.

. ial per iv
Economic Social perspective

perspective
Geological

perspective

Chemical perspective

H Wu et al.: Result Diversification in Search and Recommendation: A Survey. arXiv, 2024

FRIEDRICH-SCHILLER-
UNIVERSITAT User-Driven Re-Ranking for Adapting the Variety in Search Results

JENA Daphne Auer, 11.10.2024

15



Information
Need

h 4

User Input Retrieval Model Pipeline Data Storage
Query »  Relevance Ranking |+ Corpus
Re-Ranking
> Diversity-Based Labels
Diversity Degree §
ersily begree Ranking for Hierarchy H
I ® I I I
0 1 2 3 4

FRIEDRICH-SCHILLER-
UNIVERSITAT User-Driven Re-Ranking for Adapting the Variety in Search Results

JENA Daphne Auer, 11.10.2024 16



[] Diversity Level 0
resor

Relevance Ranking

resSpa

Diversity Level 1

Diversity Level of the

Associated Nodes !

l reSp2
resp; LM resSpa
reSgz [ reSgs
respz; M reSpe
réSos L& [ Diversity Level 2
resps [ respg
reSpe O Diversity Level 3
resp; M réesoq
respg M reésos3

[ Diversity Level 4
réesgy

FRIEDRICH-SCHILLER-
UNIVERSITAT
JENA

User-Driven Re-Ranking for Adapting the Variety in Search Results
Daphne Auer, 11.10.2024

17



[] Diversity Level 0

respr
/ reSpa

Diversity-Based Rankings |

Diversity Degree

=1
Diversity Level 1 - f ¢ f f
0 1 2 B
/v respor
RO 44—
/ resys div—rel
O
/- resSga resp; 9f 1
/- resgs resos g| O
/ resge resp; ol 1
[ Diversity Level 2 reSps O 0
respg reSpe O 1
><Di\.rersity Level 3 reSpg | 0
\ L respz m| 1
resgs resy; m| O
\..Diversity Level 4
resgy
I | |

FRIEDRICH-SCHILLER-
UNIVERSITAT
JENA

User-Driven Re-Ranking for Adapting the Variety in Search Results

Daphne Auer, 11.10.2024

18



nDCHierarchical Precision

Ranking

1. sim(q,ds) =0.50
2. sim(q,d,) = 1.00
3.  sim(q,dg) = 0.75
sim(q,d,) = 0.75

sim(q,d5) = 0.00

O

sim(q,d,) = 0.25

DCHP' @k
=0.50*1.00
+1.00+*0.63
+0.75 % 0.50

weight

1.00
0.63
0.50
0.43
0.39

036 |

DCHP' @k

FRIEDRICH-SCHILLER-
UNIVERSITAT
JENA

User-Driven Re-Ranking for Adapting the Variety in Search Results
Daphne Auer, 11.10.2024 19



nDCHierarchical Precision

Ranking

1. sim(q,ds) =0.50
2. sim(q,d,) = 1.00
3.  sim(q,dg) = 0.75
sim(q,d,) = 0.75

sim(q,d5) = 0.00

O

sim(q,d,) = 0.25

DCHP' @k
=0.50*1.00
+1.00+*0.63
+0.75 % 0.50

Diversity Level

| 4 L}

weight _ ~

/?%F/\y\

0.43 ,\ Vo
oo ‘\i“ﬁigﬁﬁi*i\iiE

1.00
0.63
0.50 -

-

0.39

036 |

DCHP' @k

FRIEDRICH-SCHILLER-
UNIVERSITAT
JENA

User-Driven Re-Ranking for Adapting the Variety in Search Results
Daphne Auer, 11.10.2024 20



nDCHierarchical Precision

Ranking

1. sim(q,ds) =0.50
2. sim(q,d,) = 1.00
3.  sim(q,dg) = 0.75
sim(q,d,) = 0.75

sim(q,d5) = 0.00

O

sim(q,d,) = 0.25

DCHP' @k
=0.50*1.00
+1.00+*0.63
+0.75 % 0.50

weight

1.00
0.63
0.50
0.43
0.39

036 |

DCHP' @k

FRIEDRICH-SCHILLER-
UNIVERSITAT
JENA

User-Driven Re-Ranking for Adapting the Variety in Search Results
Daphne Auer, 11.10.2024 21



nDCHierarchical Precision

Ranking Most Similar Ranking
weight
1. sim(q,ds) =0.50 1.00 1. sim(q.d,;) =1.00
2. sim(q,d,) = 1.00 0.63 2.  sim(q,dg) = 0.75
3.  sim(q,dg) = 0.75 0.50 3. sim(q,d,)=0.75
4.  sim(q,d,) = 0.75 0.43 4,  sim(q,ds) = 0.50
5. sim(q,d;) = 0.00 0.39 5. sim(q,d,) =0.25
6. sim(q,d,) = 0.25 036 | 6. sim(q,dz) = 0.00
DCHP' @k DCHP" @k
=0.50x%1.00 . I DCHP' @k . =1.00 + 1.00
+1.00 * 0.63 nDCHP@k = prpm ok +0.75 % 0.63
+0.75 % 0.50 +0.75 %050

FRIEDRICH-SCHILLER-
UNIVERSITAT User-Driven Re-Ranking for Adapting the Variety in Search Results

JENA Daphne Auer, 11.10.2024

22



Results

nDCHP |
rel-ranking | 0.51987  +0.14979
Ospec 0.55740  +0.15201
O giv 0.55740  +0.15201
Ospec 0.55662  +0.14983
O giv 0.55690  +0.15007
Ospec 0.55212  +0.14432
O giv 0.55119  +0.14443
Ospec 0.53921  +0.13909
O giv 0.53439  +0.13946
Ospec 0.53277  +0.14848
O iy 0.52557 +0.15012
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Fairness

The aim of investigating algorithmic fairness is to identify, measure, and mitigate aspects
that make a system unfair in a particular way.

However, “there is not one particular definition
of what constitutes fairness.”

MD Ekstrand et al.: Fairness in Information Access Systems. In: Foundations and Trends in Information Retrieval 2022
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Fairness-Based Ranking
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Distribution Shift

until 1990 1991-2005 2006-2015 since 2016 unknown
document corpus 0.001 0.008 0.103 0.851 0.037
rel-ranking@500 0.000 0.006 0.094 0.874 0.026
rel-ranking@100 0.00 0.00 0.09 0.86 0.05
rel-ranking@20 0.00 0.00 0.10 0.85 0.05
rel-ranking@10 0.00 0.00 0.00 0.90 0.10
cat-pub@100 0.00 0.03 0.30 0.64 0.03
cat-pub@20 0.00 0.15 0.35 0.45 0.05
cat-pub@10 0.00 0.30 0.30 0.40 0.00
target distribution 0.10 0.20 0.30 0.40 0.00

Table 6.5: Distribution of the categories of attribute publication year when re-ranking the
relevance-ranking of query 4. The target distribution aims to mitigate the strong bias towards
category since 2010.
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User-Driven Re-Ranking
for Adapting the Variety in Search Results

1. Diversity-based re-ranking
with a topic hierarchy

2. Fairness-based re-ranking
with a protected attribute

3. Extension of an
evaluation metric
for hierarchies in retrieval
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Ee Flute Parable

Three children want to own a flute, but only one is allowed to have it.
Would you give it:
A) to the child that produced the flute,
B) to the child that has no other toys, or
C) to the child that can play the flute magically?
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Topics in ThWIC
— science and technology
— natural sciences
— water pollution/contamination
— PFAS
— forever chemicals
— micro pollutant
— nitrate pollution
— nitrite pollution
— phosphate pollution
— water treatment/purification
— demineralisation
— desalination
— water reuse
— zero liquid discharge
— _water data
L water data
— water flow
L— water flow
— _water quantification
water quantification
— water and technology

L— social sciences
cultural/symbolic
planetary water

social theory

water activism

water and social justice
water and sustainability
water conflict

water humanities

water infrastructure
water knowledge

water management
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Hierarchical Documents and Topics
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journal bookseries referencework handbookseries  ebook
document corpus 0.199 0.200 0.200 0.203 0.198
rel-ranking@500 0.190 0.206 0.174 0.250 0.180
rel-ranking@100 0.16 0.23 0.14 0.23 0.24
rel-ranking@20 0.30 0.25 0.20 0.10 0.15
rel-ranking@10 0.50 0.30 0.00 0.10 0.10
cat-agg@100 0.62 0.07 0.09 0.00 0.22
cat-agg@20 0.55 0.05 0.15 0.00 0.25
cat-agg@10 0.60 0.00 0.10 0.00 0.30
target distribution 0.60 0.10 0.10 0.00 0.20

Table 6.9: Distribution of the categories of attribute aggregation type when re-ranking the
relevance-ranking of query 1. The target distribution aims to introduce a strong bias towards
category journal.
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until 20  21-50 51-100 more than 100
document corpus 0.103 0.097 0.401 0.399
rel-ranking@500 0.098 0.088 0.408 0.406
rel-ranking@100 0.09 0.12 0.39 0.40
rel-ranking@20 0.05 0.25 0.30 0.40
rel-ranking@10 0.10 0.20 0.30 0.40
cat-cit@100 0.21 0.23 0.30 0.26
cat-cit@20 0.20 0.25 0.30 0.25
cat-cit@10 0.20 0.30 0.30 0.20
target distribution 0.25 0.25 0.25 0.25

Table 6.7: Distribution of the categories of attribute citation count when re-ranking the
relevance-ranking of query 12. The target distribution aims at a uniform distribution of all

categories.
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AWRFuniform T
rel-ranking | 0.63905 +0.01181

cat-pub 0.65660 =+ 0.01216
cat-cit 0.64513 +0.01180
cat-agg 0.63736  +0.01128
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Data from natural
and social scienes

nDCG ‘ Success Precision

Pipeline @10 | @10 @5 @10 @5

Chemistry data
nDCG Success Precision

Pipeline @10 | @10 @5 @10 @5
BM25-=C

cutoff@100 810 | 1.00 1.00 .586 .729

cutoff@500 763 | 1.00 1.00 .529 .714
DFIC-8

cutoff@100 341 | 714 571 357 400

cutoff@500 443 | 786 .786 .393 471

BM25-C

cutoff@500 | 338 | 462 385 215 277
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