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what they most admire
about Spotify, more than
81% cite the personalizatior”

— Spotify Investor Day 2022




Streaming Intelligence

-...» personalised

Machine Learning/Al
Machine Learning core to the platform evolution

(User data (playlists, listening)

Content data collected from web or suppliers

Audio profile
Instrumentation of the app (browsing, scrolling)



How does Machine
Learning power Spotify?

Or else: a very brief
story of evolution of
algorithms




A journey of capabilities

User
understanding




A journey of capabilities

User
understanding

Foundation
Mapping interests to
content

|




Foundation:
mapping user
interest to
content

connect the things listeners want
with the things creators make

Entertained
Focused
Thrilled
Motivated
Sleepy

Connected
Relaxed

Hip Hop
Sports Podcast
Daily Mix
Scenic Route

This is David Bowie
Coding Mode

Chill Mix




F——’ Tracks

Creates

Understanding user

. . . > Playlists
music tastes is crucial 1=l

for effective )\ -

recommendation

Listens
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- Kenny Chesney

Carrie Underwood

Vitamin String fuartet

Jorge & Mateus

Pantera

S
gainst The Machine

Mayday Parade




Collaborative filtering to suggest songs
based on your listening history and the
listening habits of similar users




A journey of capabilities

User
understa
Foundatlgn Adapt to changes in context; e.g.
gl IAEIESIS e time of day, location
content ’

for more relevant recommendations
Context-Aware




A journey of capabilities

Foundation
Mapping interests to Dynamj
content mendations
: Context-Aware

Log: sequence of user activity

Adjust recommendations based on

changing contexts (e.q., likes

pause, skipping tracks)



A journey of capabilities

understa
Foundation Improve discovery while avoiding
Mapping interests to “instant gratification” pitfalls.

content

Context-Aware ML: balancing familiar content with
' discovery (e.g., less repetitive playlists,

diverse suggestions).

Explore/Exploit




A journey of capabilities

Foundation Generative Al era
Mapping interests to

content
: Context-Aware

Interactive
Relationship-building

Explore/Exploit features
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/
Artificial Intelligence (Al) =
Technology that simulates human behavior,
allowing machines to learn and execute
tasks without explicit programming.

Machine Learning (ML)

A branch of Al where systems learn
autonomously, using data and algorithms to
make predictions.

Deep
Learning

Deep Learning

A specialized area of ML that employs
multi-layered neural networks to process
large datasets and perform complex
predictive tasks.

Generative Al

A form of deep learning that generates new
content, such as text, code, or images,
based on input descriptions.




GenAl in Spotify

Spotify
unparalleled
knowledge
of user and
content

Language
models
semantic
capabilities




GenAl in Spotify



How can we
combine Spotify
personalization with
the power of
generative Al for
playlist curation?

Spotify Premium Users Can Now Turn Any Idea Into a
Personalized Playlist With Al Playlist in Beta. For The
Record, April 2024.

Users love creating playlists and discovering new
music, but traditionally, this requires lots of effort.

e Out-of-the-box LLMs understand complex conversational intents
and possess extensive knowledge of music.

e However, they lack access access to recent trends, Spotify’s data
and personalization technologies.

How can LLMs integrate with Spotify's data and
personalization technologies?

Users enabled to excel in music AI +
curation and express their °
creativity. PI aYI I St




Interactive experience

Al Playlist converts a natural language
prompt to a playlist by combining generative
Al with Spotify’s existing recs systems.

+ Playlist
Sl L et with songe or epieodes

Blend
@’) Combine tastes in 8 shared playlist with
fmends

+‘ Al Playlist (I3}
. Turn your ideas into playlists with Al

The user in “dialogue” with the algorithm




Spotify GenAl

The technology understands the
user’s request and along with
Spotify’s recs systems deliver
high quality recommendations.

Natural language prompt -
playlist: by combining GenAl
with Spotify’s recs systems.
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A playlist with retro electronica

Here you go, how's this? Tap plus on songs
you want me to keep if you refine.

You locked-in two songs

Got it. These songs will remain in the
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80s electronica songs.
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Multi-turn conversations for iterative refinement.
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http://www.youtube.com/watch?v=1ukNbc7EEyU

A “friend”, your personal DJ?

like a friend is curating your
music



Al DJ: Relationship-building
___9“:\ Release Radar . e e

A “friend”, your personal DJ

Good morning

Spotify

personalization Generative
DJ ema teChnOIOgy
All kinds of music, picked by your own Al DJ.
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Al DJ: Relationship-building

r’


http://www.youtube.com/watch?v=ok-aNnc0Dko

° m Mu: Podcasts Audiobooks
_»S‘&‘ Release Rada . Dawn Chorus
.
Good morning
DJ ema
All kinds of music, picked by your own Al DJ.
Recents
-
Watermelon Sugar B
Harry Styles E I I
Home Search

Your Library

Al DJ: Relationship-building

A “friend”, your personal DJ

The power of Narration - Contextual Commentary

personalized insights about the music

Artist stories (e.g., "This artist just performed in your city.")

Trending updates (e.g., "This song is gaining popularity
worldwide.")

Mood-based recommendations (e.g., “This track is perfect
for a rainy afternoon.”)



° m Mu: Podcasts Audiobooks
_»S‘&‘ Release Rada . Dawn Chorus
.
Good morning
DJ ema
All kinds of music, picked by your own Al DJ.
Recents
-
Watermelon Sugar B
Harry Styles E I I
Home

110
Search

Your Library

Al DJ: Relationship-building

A “friend” Experience: your personal DJ

Realistic Voice:

Uses digitized human voices to create a
friendly, believable presence.

Sounds conversational and engaging,

making it feel like a friend is curating your
music.



GenAl for content
enrichment



GenAl for content
enrichment: podcast
chapters

Challenge: Navigating long podcast
episodes is hard (30 mins to 1 hour on
average).

Solution: Use Large Language models
to generate chapters and titles for
easier browsing.

A Ghazimatin and E Garmash, G Penha, K Sheets, M Achenbach, O Semerci, R Galvez, M Tannenberg, S Mantravadi, D
Narayanan, O Kalaydzhyan, D Cole, B Carterette, A Clifton, P Bennett, C Hauff & M Lalmas.
PODTILE: Facilitating Podcast Episode Browsing With Auto-generated Chapters. CIKM 2024.
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GenAl for content
enrichment: podcast
chapters

Popular items

LLM-Chapterization allows

listeners in exploration mode
to quickly assess and access
relevant podcasts segments.

Opportunities for
discovery

e Improved user engagement
e Enhances search effectiveness



enAl for increased
Iscoverability In
earch
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How can we increase
the discoverability of
entities with search?

Users should be able
to discover the entire
catalogue of entities,
but the retrievability
bias (popular items) is
an obstacle to

Popular items

discovery.
We want users Opportunities for I-Eden ems
to discover more discovery 9

items through

Nich nten
search. iche co tet_
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How can we increase LLMs to generate queries to better assist

the discoverability of users in formulating their queries, and —— il
increase retrievability of valued contents Q. yoga mciation

Q  yoga meditation for self love

content with Search?

Q  yoga meditation ambient music
Q  yoga meditation for sleep
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13 Nov 2020
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MG Penha, E Palumbo, M Aziz, A Wang & H Bouchard.
Improving Content Retrievability in Search with
Controllable Query Generation. The Web Conference,
2023.




Synthetic query
generation using

LLMs improves

content

discoverability. |

£ -
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Episode « 4 hrs, 2 min « Top audiobooks

The Subtle Art of Not Giving a F*ck
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Part 4 Chapter 10: Communication...
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G Penha, E Palumbo, M Aziz, A Wang & H Bouchard.
Improving Content Retrievability in Search with
Controllable Query Generation. The Web Conference
2023.
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Audiobook « Dolly Alderton

audiobooks about lies

audiobooks about lucrezia

audiobooks about loneliness
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free audiobooks =

Playlist

8 Rules of Love: How to Find it, Kee...
Audiobook » Jay Shetty

»
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query suggestions increase discoverability.
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Podcasts & Shows

Included in Premium
Sex and Vanity

Narrated by: Lydia Look. Brought to you by
Penguin. PRE-ORDER LIES AND WEDDI..

9 hrs, 36 min « Kevin Kwan

Included in Premium
The Love Hypothesis

Narrated by: Callie Dalton, Teddy
Hamilton. With an exclusive new bonus c...

11 hrs, 51 min + Ali Hazelwood
Included in Premium
Good Intentions

Narrated by: Sonja Field. River Thirteen
years have passed since the war started,

10 hrs, 29 min + Brenda K. Davies

Included in Premium
The Girl in the Garden



A step back

understa
Foundation Generative Al era:
Mapping interests to Interactive and
i Relationship-building

content

Context-Aware features




Personalization is a journey

ser onten
Technology ... aka Al + : J




Some Reflections/Notes

e Effective personalization requires more than advanced algorithms =» Data, Team effort

e Generative Al, along with specialized machine learning models, will significantly shape the
future of personalization.



foundational e Safety

Safety is a key focus in generative Al research. How can we stay at the
e forefront as generative Al evolve and used in more scenarios?




user interaction

Hyper-personalization
How can generative Al deliver highly personalized recommendations by
understanding complex user preferences to create tailored listening
experiences.

Exploration
How can generative Al introduce listeners to new and varied content to
support the exploration experience?

Timeliness
How can generative Al quickly respond to trends and current events to
keep recommendations relevant and timely?

Human in the loop
How can Al and human editors collaborate to ensures the quality and
relevance of the personalized experience?



integration & performance

Integration
o How can we integrate Generative Al into existing systems to optimize
personalization and unlock new capabilities?

Cost
o How can we balance the advantages of Generative Al with the associated
costs to ensure success?

Scalability and latency
o How can we ensure our systems are scalable and low-latency to effectively
meet users' needs and expectations?

Orchestration
o As Al systems evolve into interconnected agents with specialized models,
including Generative Al, how can we efficiently orchestrate them?
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