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Our team mission:

Match fans and artists in a personal and relevant way.



What does it mean to match fans and artists in
a personal and relevant way?
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Research @
Personalization



Areas of research expertise

[ Machine learning } [ Information retrieval } [ Evaluation }

[ Language technologies } [ Content analysis } [ Algorithmic bias }

interaction

)

Human computer } [ Recommender systems } [ User modeling }




hai: we research the interactions between the rich diversity of people and personalized
audio experiences that matter to them.

LiLT: we research how Spotify users and creators communicate using written and spoken
language, and how machine-learning models using this knowledge can improve user
satisfaction.

preamp: we research how to match audience to artists using machine learning, search &
recommendation, and rigorous experimentation.

SIA: we develop machine learning based solutions to understand, interpret and influence
interactions and consumption signals.

algo-bias: we empower Spotify teams to assess & address algorithmic bias and better
serve underserved audiences & creators.
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Home is the default screen of the mobile app
for all our users worldwide.

It surfaces the best of what Spotify has to
offer, including music and podcasts for every
situation, personalized playlists, new releases,
old favorites, and undiscovered gems.

Value to the user here means helping them
find something they’re going to enjoy listening
to, quickly.



BaRT: Machine learning algorithm for Spotify Home
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Explore, Exploit, Explain: Personalizing Explainable Recommendations with Bandits, J Mclnerney, B Lacker, S Hansen, K Higley, H.Bouchard, A Gruson,
R Mehrotra, ACM RecSys 2018.
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Action distribution
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Exploration strategy Reward function  Candidate action set

e.g., epsilon greedy, e.g., logistic regression,
Thompson sampling factorization machine

Pure exploitation

https://hackernoon.com/reinforcement-learning-part-2-152fb510cc54
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Richer understanding of user satisfaction
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Album view duration

Artist view duration

Unambiguously
positive signals for
Discover Weekly

Downstream msPlayed
Ds completed plays
Album views count
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Collection saves count
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Understanding and evaluating user satisfaction with music discovery, J Garcia-Gathright, B St. Thomas, C Hosey, Z Nazari, F Diaz, ACM SIGIR 2018.



Four main goals emerged; behaviors differ by goal

Play new
background music

No skipping
} Saves or adds
4 Listening time
$ Sessions per week

Listen to new
music now and later

t Saves or adds

¥ % tracks heard

t Streams over half the song
t Downstream listening

Find new
music for later

t Saves or adds
} Streams

t Downstream listening

Engage with
new music

t Artist page views
4 Album page views
t Downstream listening



Trained model to predict satisfaction for each track

Features were informed by hypotheses from user interviews

This Week’s Data

(User interactions -
with the playlist) ; ,
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Modeled metric
(user-track scores)

Learn to
Rank

Broken Heart
Spiritualized « Ladies & Gentlemen We Are Floati...

You Always Hurt The One You Love
The Mills Brothers « The Anthology: 1931 - 1968

Our Mutual Friend
The Divine Comedy « Absent Friends

Autumn Serenade

John Coltrane, Johnny Hartman « John Coltrane...

In the Kingdom

Mazzy Star « Seasons of Your Day

Artifact #1
Conor Oberst « Upside Down Mountain

While You Were Sleeping
Elvis Perkins « Ash Wednesday




What we are working
ON NOW ... some examples
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Optimising for fairness and
satisfaction at the same time
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Towards a Fair Marketplace: Counterfactual Evaluation of the
trade-off between Relevance, Fairness & Satisfaction in
Recommendation Systems. R Mehrotra, J Mclnerney, H Bouchard,
M Lalmas & F Diaz, CIKM 2018.
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Search

Just Give Me What | Want: How People Use and Evaluate Music
Search. C Hosey, L Vujovi¢, B St. Thomas, J Garcia-Gathright &
J Thom, CHI 2019.

FOCUSED
One specific thing in mind

Find it or not
Quickest/easiest
path to results is
important

From nothing good
enough, good enough
to better than good
enough

Willing to try things out
But still want to fulfil
their intent

Difficult for users to
assess how it went
May be able to answer
in relative terms

Users expect to be
active when in an
exploratory mindset
Effort is expected



Evaluation

An offline evaluation framework to
launch, evaluate and archive machine
learning studies, ensuring

reproducibility and allowing sharing
across teams.

30 5O 5D

Offline Evaluation to Make Decisions About Playlist
Recommendation Algorithms. A Gruson, P Chandar, C Charbuillet,
J Mclnerney, S Hansen, D Tardieu & B Carterette, WSDM 2019.




Other things we are doing



Earlier in 2018 we hosted the RecSys Challenge on
Automatic Playlist Continuation, together with researchers
from JKU Linz and UMass Amherst.

The dataset was 1 million user-created playlists from Spotify.

The challenge was to predict tracks that would complete a
given playlist. This is similar to the Recommended Songs
feature on Spotify.

Participation

791 participants from over 20 countries & 410 teams
with 1497 submissions.

ACM RecSys
Challenge

Heart and Soul

Bring It On Home To Me
Sam G .

Sam Co Greatest Hits: Portrait of a Legen...

My Thief

Elvis Costello, Burt Bacharach - Painted From Me.

Nothing Compares 2 U (feat. Rosie Gain...

Prince, Rosie Gaines « The Hits 1

Lately
Stevie V

Recommended Songs

A Change Is Gonna Come

Sam Cooke « Ain't That Good News

Let's Stay Together

Al Green « Let's Stay Together

s Going On




WSDM Cup 2019

We are currently running the WSDM Cup 2019 challenge on
Sequential Skip Prediction. ey - L &

The dataset is 130 million listening sessions on Spotify, along with
associated interactions.

The challenge is to predict which tracks in a session will be
skipped.

crowdAl £ Challenges ~ Knowledge Base  JobBoard ~ Signup  Login

Spotify Sequential Skip Prediction Challenge

Predict if users will skip or listen to the music they're streamed

6 By Spotify

10634 319 129
24 days left Views Participants Submissions

¥s3 FOLLOW

bit.ly/spotify-wsdm-cup-2019
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