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Introductions

Recommender Systems Information Retrieval

| believe it is important to take a broad view of

At the service of ‘non-traditional’ users and contexts
recommender systems ©

| am interested in: | am interested in:

e The impacts of recommender systems on e Understanding how information access
stakeholders beyond the users directly interacting systems (search engines, recommender
with them. systems), their users, and their ecosystems

e Creators as "first class" users of recommender affect each other.
systems. _ e Design new applications that respond to the

° ecommender systems as community resources, specific needs of users, contexts, and tasks.

rather than centralized corporate monoliths.
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What is the point of this
session?

Introduction

Revisit some concepts

bla-bla-bla

Zoom in on stakeholders & ‘non-traditional’ users
Discuss challenges and opportunities

Inspire reflections
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The right to information

| Information
AcCcCess

“...a key pillar in building inclusive knowledge societies. The organization promotes
rights and values outlined in the Article 19 of the Universal declaration of Human
Rights. Access to information serves as an integral part of freedom of expression and
is an important tool for promoting the rule of law, other rights and building trust”

RIGHT TO INFORMATION. UNESCO.
RIGHTS OF THE CHILD. UNICEF.
INFORMATION ACCESS & MISINFORMATION. 5



https://www.unesco.org/en/right-information
https://www.unicef.org/child-rights-convention/convention-text-childrens-version
https://www.un.org/en/coronavirus/access-information-cure-disinformation

Recommender
I Systems & In theory
Search Engines

Engagement Suggestions —

with platform list, carrousel,
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(explicit interaction) Result Pages X (impl ".:'t prediction, basket)
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Understandinformation :
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need

Gather potentially Rank items based on
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processing
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A *very* high level, *very* biased overview




Recommender
Systems & In the wild
Search Engines

Don’t ask me.

Just

Go_ogle
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I Pe rSDna|izatiDn A general definition

Personalization is the ability to provide content and services that are tailored to

individuals based on knowledge about their preferences and behavior — Hagen
o ...amultidimensional construct that must be approached carefully in the context of service design because
personalization does not always result in greater consumer satisfaction with the service offerings - Suprenant

and Solomon
o ...about building customer loyalty by building a meaningful one-to-one relationship through understanding
the needs of each individual, and helping satisfy a goal that efficiently and knowledgeably addresses each

individual's need in a given context — Riecken

PERSONALIZATION AND RECOMMENDER SYSTEMS.
8


https://pubsonline.informs.org/doi/epdf/10.1287/educ.1080.0044

I Pe rSDnanzatiDn A general definition

Personalization tailors certain offerings by providers to consumers based on certain
knowledge about them and on the context in which these offerings are provided, and with
certain goal(s) in mind. These personalized offerings are delivered through
personalization engines along certain distribution channels based on the knowledge
about the consumers, the context, and the personalization goals —Tuzhilin

PERSONALIZATION AND RECOMMENDER SYSTEMS.
©


https://pubsonline.informs.org/doi/epdf/10.1287/educ.1080.0044

Personalization

In Information Access



Personalization in
|nf0 rmation In theory: Enhanced user experiences
Access



https://www.nastpartners.com/succession-planning-fit/
https://www.istockphoto.com/de/foto/holzbl%C3%B6cke-gm1149382970-310733908

Personalization in
Information

AcCcess

Many users (that the system might not know very well)
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Personalization in

Many perspectives to consider (can be at odds with

Information each other)
AcCcess

© UNIVERSAL STUDIOS



Where are we?
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I Stakeholder

e Comes from the literature on business management
o A stakeholder in an organization is (by definition) any group or
individual who can affect or is affected by the achievement of the
organization's objectives
m (Freeman, 2010)
e Forrecommender systems, my definition
o Arecommendation stakeholder is any group or individual who can
affected or is affected by the delivery of recommendations to users.
e Normally in recommender systems research
o  We consider only the user as a stakeholder
o  Optimize recommendations for “user satisfaction”

https://vampires.fandom.com/wiki/\Wooden_Stakes


https://vampires.fandom.com/wiki/Wooden_Stakes

I Multistakeholder
Recommendation

e An environment / application where the

requirements for recommendation generation
o Include the perspectives of multiple parties
m  Notjust the user

e Example: computational advertising & EAT

== BURGERS!

o  User wants might respond to ads meeting their interests

o Advertisers want users within an audience segment

o  Publishers want to maximize ad revenues



https://www.nytimes.com/2018/09/03/business/media/amazon-digital-ads.html

I Streaming Music Example

SYSTEM STAKEHOLDERS

System
developers
'UPSTREAM STAKEHOLDERS
Aot PROVIDER PLATFORM CONSUMER DOWNSTREAM STAKEHOLDER
. Streamin ’
Music label . Listeners User groups
platform
Songwriters

https://www.cnn.com/cnn-underscored/reviews/best-music-streaming-service



https://www.cnn.com/cnn-underscored/reviews/best-music-streaming-service

I Key Terminology

e Consumer
o Individuals consuming recommendations (i.e. getting stuff recommended to them)

e Provider
o Individuals / organizations that create or provide the items that are recommended
o Sometimes users have both roles (social media)

e Side stakeholder

o Individuals / organizations that aren't part of the recommendation interaction but are
impacted by it
o  For example, municipalities impacted by travel recommendations



Aren’t

I Recommender amazon.com Bacsicaniad e 50
SySte m S " F 0 r Amazon.com has new recommendations for you based on items you purchased or

told us you own.

You"?

e Why consider these other stakeholders?

e Three answers

o Regular industry practice
o  Systemic properties matter

o Creators matter



Recommender systems already

o Filter out products that are out-of-stock
e Optimize for time on site (do users really want that?)
e Promote “house brands”
An SWer 1 . o Promote new sellers / new items to overcome cold-start
o Explore-exploit
That's how
th ey dre built If we don't have a multistakeholder perspective

how do we talk about these aspects of recommendation?

21



Answer #2:

Systemic
properties

There are system properties we might care about that can't be
reduced to user experience, simply measured

e Fairness
e Promotion of diverse voices
o Popularity bias

If we don't have a multistakeholder perspective,

how do we incorporate these properties into our systems?

22



Answer #3:
Why should

"the user" be
the center of
the universe?

"The User" is not that well-defined as an
optimization target

o The average experience over all users?
o The experience of the median user?

o As we will see, that could mean bad experiences
for (marginalized) others

Users have historical biases
o Catering to these biases reinforces them

o Systems should probably push back against
harmful biases

Without creators, there's nothing to recommend
o A multistakeholder view lets us acknowledge this
o It lets us think about providers' experiences

23



I Act|v|ty Consider

e Out of school time activities
e Wide range of options
o entire summer
o regular after-school
o one-time events
e Wide range of providers
o Schools
o non-profits
o Museums
o sports clubs
e Audience: teens




I Wh at to dO Group discussion

e Form groups of three or four
Consider a system that recommends such activities

e List stakeholder groups
o 15 minutes
e Be prepared to discuss your stakeholder group and
what goals they might have for a recommender

system




Non-traditional users




A ‘human’ perspective

To better understand and mitigate hidden risks of digital technologies for individuals and democratic societies, proponents of
the Digital Humanism initiative advocate for thoroughly analyzing and reflecting on human-technology relationships,
promoting the development of human-centered technology that prioritizes improved lives and societal progress over

economic growth
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PERSPECTIVES ON DIGITAL HUMANISM- WERTHNER ET AL


https://library.oapen.org/handle/20.500.12657/51945

I C h ] | d ren Supporting the information seeking process

Did you mean: Seven

LOOKING FOR THE MOVIE SEVEN OR SVEN FROM THE MOVIE FROZEN? | PROCEEDINGS OF THE 2018 CONFERENCE ON HUMAN INFORMATION INTERACTION & RETRIEVAL (ACM.OR
CAST (BOISESTATE .EDU) 28



https://dl.acm.org/doi/abs/10.1145/3176349.3176379
https://cast.boisestate.edu/cast-simple/

. Recommenders and unintentional exposure to
C h | I d ren inappropriate content

o === Suitable mmmm Restricted
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Maia Wilson, Cast of Frozen - Fixer Upper (From "Frozen'/Sing-Along) Q 40
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VIEW OF DISTURBED YOUTUBE FOR KIDS: CHARACTERIZING AND DETECTING INAPPROPRIATE VIDEOS TARGETING YOUNG CHILDREN (AAAILORG) VIEW OF EXAMINING THE “ELSAGATE” PHENOMENON: DISTURBING CHILDREN'S YOUTUBE CONTENT
AND NEW FRONTIERS IN CHILDREN'S CULTURE (AQIR.ORG) AN EPISTEMOLOGY OF THE EVENT FOR THE DIGITAL MEDIA; FROM LEWIS CARROLL TO ELSAGATE: BUSINESS & MANAGEMENT BOOK CHAPTER | IGI GLOBAL (IGI-GLOBAL.COM) 2105.09819 29

ARXIV.ORG) THE DISTURBING YOUTUBE VIDEOS THAT ARE TRICKING CHILDREN - BBC NEWS [2105.09819] CHARACTERIZING ABHORRENT, MISINFORMATIVE, AND MISTARGETED CONTENT ON YOUTUBE (ARXIV.ORG



https://ojs.aaai.org/index.php/ICWSM/article/view/7320/7174
https://spir.aoir.org/ojs/index.php/spir/article/view/10921/9594
https://spir.aoir.org/ojs/index.php/spir/article/view/10921/9594
https://www.igi-global.com/chapter/an-epistemology-of-the-event-for-the-digital-media/253387
https://arxiv.org/pdf/2105.09819
https://arxiv.org/pdf/2105.09819
https://www.bbc.com/news/blogs-trending-39381889
https://arxiv.org/abs/2105.09819

Depression & Information access & emotions evoked from search
anxi Ety results

Cambridge Dictionary
https/idictionary.cambridge. org » dictionary » waste-of.

WASTE OF SPACE | English meaning - Cambridge Dictionary,

a person or thing that is not useful or helpful: That man is a total waste of space. SMART

Vocabulary: related words and phrases.

People also ask

What does being a waste of space mean? ~

completely useless

someone who is completely useless. Even Sarah, a tall 13-year-old with a white face and black-ringed
eyes, treated him as if he were a waste of space. Easy Learning Idioms Dictionary.

Collins Dictionary

hitps:/fwww.collinsdictionary.com » dictionary » a-waste.
A WASTE OF SPACE definition in American English - Collins
Dictionary

Search for: What does being a waste of space mean?

What is something that is a waste of space? ~
a person or thing that is not useful or helpful: That man is a total waste of space. 24 Jul 2024

‘Cambridge Dictionary
https:/idictionary.cambridge. org » dictionary » waste-of.



https://dl.acm.org/doi/full/10.1145/3580283

I Autism Supporting people with autism spectrum

e Points of Interest (Pols) to people with autism spectrum disorders
challenges the research about recommender systems by
introducing an explicit need to consider both user preferences
and aversions in item evaluation.

e Autistic users' perception of places is influenced by sensory
aversions, which can cause stress and anxiety when they visit the
suggested Pols. The management of individual preferences is not
enough to provide these people with suitable recommendations.



https://dl.acm.org/doi/10.1145/3505267

. The impact of item demographic on the
I Ed ucation recommendation process

e Teachers have a central role in online platforms, yet, the impact of
recommender systems for teachers is an under-explored area.

e Analysis of data coming from a real-world platform reveal that data
is highly imbalanced towards the United States, in terms of offered
courses and of interactions.

e These imbalances are exacerbated by recommender systems,
which overexpose the country w.r.t. its representation in the data,
thus generating unfairness for teachers outside that country.

e Outcome: new approach that regulates the recommendations by
explicitly accounting for the items produced in a country (visibility)
and the position of the items in the recommended list (exposure)



https://dl.acm.org/doi/10.1145/3404835.3463235
https://dl.acm.org/doi/10.1145/3404835.3463235

Cultural
background

Digital items & the sense of belonging

® Information access systems have a social role

® Some ‘users’ are underserved in the digital ecosystem:
One culture does not fit all
® I|dentifying “most people” or “most common preferences”

requires an assumption of the norm, excluding those who
deviate from that group

® The absence of representation of other cultural heritages
sends an implicit message of who the internet is for and,
more importantly, who itis not for.


https://pure.tudelft.nl/ws/portalfiles/portal/150154584/paper34.pdf

I Mu |t|||ngua| Becoming informed in multiple languages

-

o ®  Digital news platforms use news recommenders to cater to the individual

_ information needs of readers. Despite an increasingly language-diverse
online community, in which many Internet users consume news in
multiple languages, the majority of news recommendation focuses on
major, resource rich languages; English in particular.

DIGHUM

®  Users are increasingly diverse, particularly in terms of languages.

However, multilingual users often suffer from unbalanced and
fragmented news information, as traditional news access systems
seldom allow users to simultaneously search for and/or compare news in
different languages, even though prior research results have shown that
multilingual users make significant use of each of their languages when
generally searching for information online.



https://arxiv.org/pdf/2403.17876
https://www.tandfonline.com/doi/full/10.1080/10447318.2019.1662636#d1e394
https://www.tandfonline.com/doi/full/10.1080/10447318.2019.1662636#d1e394

I Challenges &
opportunities

b3dbd  6d
S |
63696969 mﬂ?tm
636306364 b

Evaluation lenses Online & offline assessment Proactive

(N RN}

T™T™rTrr

Representation Multidisciplinary (multiple voices) User, algorithm, context, stakeholders

35



I ACtIVIty Consider

If we focus on the human and the impact that algorithms that are the gatekeepers
to information have, what other factors should we take into account?

e Form groups of three or four
e Consider a system generates recommendation for
neuro-divergent
o Discuss for 15 how the recommender (you pick the domain)
would need to work for them
e Be prepared to discuss takeaways for your group




Where are we?
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The LLM Era’

38



| LLMs

! what are recommender systems x ¢
<
Al Images Videos News Books Web Finance Tools
Wikipedia

w 7

itps:/fen wikipedia.org > wiki » Recommender_system  §

Recommender system

Asubelass of

formation filtering system that provides suggestions for items that are most 3
pertinent to a particular user.

NVIDIA

B psiswnwnvidia.com » en-us > glossary » fecommend...

What is a Recommendation System? | Data Science

A recommendation system is an artifiial intelligence or Al algorithm, usually associated with
machine learning.

Towards Data Science
itpsitowardsdatasclence.com » recommender-systems... §
Recommender Systems — A Complete Guide to Machine ...
24 Nov 2022 — Recommender systems are algorithms providing personalized suggestions for
items that are most relevant to each user. @

what are recommender systems?

Recommender systems are software tools and algorithms designed to suggest items to users based
on various criteria. These systems are widely used in e-commerce, streaming services, social media,
and many other applications to personalize the user experience by recommending products,
content, or services that are likely to be of interest to the user. Here are the key components and

types of recommender systems:

Key Components

1. User Profile: Information about the user's preferences, behaviors, and interactions.
2. Item Profile: Information about the items to be recommended (e.g., products, movies, books).
3. Interaction Data: Historical data on user interactions with items (e.g., clicks, purchases, ratings).

>

. Algorithm: The method used to generate recommendations based on the available data.

One thing is not like the other

Customers also watched

@ Rentor buy

if 1 like Frozen, what movie would you recommender?

1f you like "Frozen,” you might enjoy the following movies based on similar themes, genres, and
audience appeal:
Animated Movies with Similar Themes

1. Frozen II: The direct sequel to “Frozen,” it continues the story of Elsa, Anna, Kristoff, and Olaf

with more adventures and exploration of Elsa’s powers.

Tangled: Another Disney animated film featuring a strong female lead, a charming love interest,

and a mix of humor and adventure.

Moana: A Disney animated movie about a brave young girl who sets out on an epic journey to

save her people, with catchy songs and beautiful animation.

-

Brave: A Pixar film about a courageous Scottish princess named Merida who defies tradition to

carve her own path,

The Little Mermai
falls in love

- A Disney classic about Ariel, a mermaid who dreams of living on land and




LLMs &
Adding another black box layer to algorithms that enable

I nfD rm atl 0 n information access
Access

Task-specific Prompts (LLMs Inputs)

Generation

Google is dead beyond comparison Top-K Recommendation ]
! Auser recently watched movies:  Here i the movie rating history [User]: | just watched nterstellar. |

he icKi i d ! o of a user: ...tome. auser, |
cheese not sticking to pizza ] 2 —w P d

: ] . > A i

| Based on the watch history, please 4 e 4

Al | recommend 5 candidate movies 80 92 98 75 who has recently jos: 1
! thatthe user might be interested in  Based on the above rating history [User]: |

| from the following list: of this user, please rate a movie B :

4 AlOverview Learn more ‘900 -0 named John Wick: Chapter 4 with a [User]: But dontt ke ... because |
. . range of 1-10 points. could '

Cheese can slide off pizza for a number of
reasons, including too much sauce, too much

cheese, or thickened sauce. Here are some ChatePT (0K LLama Large Language Models (LLNs) 3 T5 eee

& Al Overview
things you can try: for Rlcommfnder Systems

According to geologists at UC Berkeley,

Google  weparachuts efctve x E
u shoulk it at least one small rock per . ey " /‘
you shotlld eat SEiSs oS AN Ee e « Mixin sauce: Mixing cheese into the sauce helps \
day. They say that rocks are a vital source e g P | Based on the watch history, |  The movie John m {hapl:r : The new movie is recommended |
Ot arals S Vi Wt as add moisture to, sauce. . age ot | assume this user is interested in has a similar ... to to the user because it is the !
7 fug  movies of .. vres and .. the rating hist sequel to the movie The Godfather |
important for digestive health. Dr. Joseph You can also add about 1/8 cup of non-toxic glue e e it o el didist e el
Granger suggests eating a serving of to the sauce to give it more tackiness. AlOverview Leammore |5 candidate movies: Thus, the rating is likely to be 9.0. user. Thus, the user might be '
o b ' |LLM] My apologies! Hue are  interested in the recommended |
gravel, geodes, or pebbles with each « Let the pizza ¢ook: The ch will settle and bond A:cwmqxoazc!asxudvpubhsned inThe B, parachutes are no more 00000 e seri '
meal, or hiding rocks in foods like ice Google major injury when jumping i ;
cream or peanyt butter. ‘4 from an aircraft. The study involved 23 people who were randomly Given | S~ - - & o & o oo Z
i, arme Vi g Bosatag: i ewmcraparachuleorabackpackandmen,umpzd’mmab‘p\aneel Task-specific Recommendations (LLMs Outputs)
— helvcopler found i inthe
Roddt  Smce  Withowt  Bolognese between the
paraciare) arma. However, e sy’ icings were ited to stuatons
where people jump out of an aircraft within a few feet above the ground. &
4 AlOverviow

Yes, there is a recipe for gasoli
flavors of gasoline with Italian spices. &

EAT AROCK A DAY, PUT GLUE ON YOUR PIZZA: HOW GOOGLE'S ALIS LOSING
MODELS | PROCEEDINGS OF THE 17TH ACM CONFERENCE ON RECOMMENDER SYSTEMS
BIASES IN LARGE LANGUAGE MODELS: ORIGINS, INVENTORY, AND DISCUSSION (ACM.ORG



https://theconversation.com/eat-a-rock-a-day-put-glue-on-your-pizza-how-googles-ai-is-losing-touch-with-reality-230953
https://dl.acm.org/doi/abs/10.1145/3604915.3608889
https://dl.acm.org/doi/abs/10.1145/3604915.3608889
https://dl.acm.org/doi/pdf/10.1145/3597307

LLMs add weight to the multistakeholder view

I LLMs &
Multistakeholders

e If information access is just about giving users access to "content",
o We don't need a provider
o Letthe LLM generate it
o Meta already generates "social" media posts

e We don't need a recommender system
o The model can personalize

e Who needs writers / musicians / artists?
o Some people are fine with that outcome @

e But if you think that human creativity and human flourishing matter
o Then the multistakeholder view of recommendation is essential

e We know what musicians, artists and writers think of generative Al
o But they have been deliberately written out of this conversation



LLMs &
I Non-traditional LLMs add weight to the non-traditional user view

Users

e LLM can simply “repeat” biases
o And that makes it ok?
o Could this biases impact non-traditional users differently?
e LLMs are by definition “large”
o But are they large enough to represent “all humans”...nope!
e Privacy and representation cannot be guaranteed
o So... we simply let it go? @
e Generative Al can give “answers”

o But... can it really give information ?
o But... can it really live up to the requirements of non-traditional users?



@70 LLM or to not LLIVI?S'
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Design
technology ‘with’
rather than ‘for’




Personalized Information Access:
Ideology and Reality

Information access
v Recommender systems, search engines

v Multistakeholders: Who has a say? Who should have a say? How to optimize?

v Non-traditional users: Which context? Which task? What specific needs &
restrictions?

v Information access in the LLM era

But I still have

S0 many guestions!

Let’s keep in touch!

Dr. Robin Burke @rburke@hci.social Dr. Sole Pera @DrChole
Information Science Web Information Systems
CU Boulder - Colorado, USA robin.burke@colorado.edu TU Delft — The Netherlands M.S.Pera@tudelft.nl
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