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OUR BRANDS

▪News media 
▪Online services 
▪Video platforms
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… and more
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▪ Video recommendation 
▪MyChannels 
▪ Stievie 
▪ News recommendation 
▪ Proof of concept at vk.nl 
▪ Proof of concept at m.hln.be 
▪ Subscription recommendation

CURRENTLY
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▪ Personalised newsletters 
▪ “For you” 
▪ “While you were away" 
▪ Helping journalists 
▪ Finding photographs 
▪ Writing news that would not be written 
▪ Formatting newspapers 

▪ Personalised push 
▪ …

PLENTY OF OPPORTUNITIES
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▪ Fixed, small, number of categories
▪ Human decisions
▪ Max ~10 push notifications per day
▪ AD + regional newspapers  

publish ~500 articles per day
▪ GOAL: push all 500 articles

CURRENT STATE 
OF PUSH
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PERSONALISED 
PUSH
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USER 
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READS
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OPPOSING
OPINIONS
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LOCAL 
NEWS

Omdat dit in de buurt gebeurt  
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HOW WE PERSONALISE PUSH
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OUR ARCHITECTURE

Journalists
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Enricher

• Location 
• Sentiment 

• Urgency 
• Authors 
• Topics 
• Named Entities 

• Stylometrics 

• Embeddings 

• …

          https://github.com/textpipe



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Persister

Items



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs

• Histograms over all 

enrichments



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs

• Histograms over all 

enrichments 

• Select users that 

might be interested 

(high recall)



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs

Featurizer

Us
er

 It
em

s F
ea

tu
re

s



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs

Featurizer

Us
er

 It
em

s F
ea

tu
re

s

• Matches user 

location interest



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs

Featurizer

Us
er

 It
em

s F
ea

tu
re

s

• Matches user 

location interest

• User reads brand



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs

Featurizer

Us
er

 It
em

s F
ea

tu
re

s

• Matches user 

location interest

• User reads brand

• User showed interest 

in topic



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs

Featurizer

Us
er

 It
em

s F
ea

tu
re

s

• Matches user 

location interest

• User reads brand

• User showed interest 

in topic
• Item embedding 

matches users



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs

Featurizer

Us
er

 It
em

s F
ea

tu
re

s

• Matches user 

location interest

• User reads brand

• User showed interest 

in topic
• Item embedding 

matches users

• Item is urgent



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs

Featurizer

Us
er

 It
em

s F
ea

tu
re

s

• Matches user 

location interest 

• User reads brand 

• User showed interest 

in topic 
• Item embedding 

matches users 

• Item is urgent 

• …



@persgroepAI�29

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs

Featurizer

Us
er

 It
em

s F
ea

tu
re

s



@persgroepAI�30

OUR ARCHITECTURE

Journalists

Ite
m

s

Enricher

 E
nr

ic
he

d
 It

em
s

Users

Stitcher

Persister

Items

Us
er

 It
em

s P
a

irs

Featurizer

Us
er

 It
em

s F
ea

tu
re

s



@persgroepAI�30

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
Classifier



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
ClassifierClassifierClassifier

• Easy deployments 

• Autoscaling



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
ClassifierClassifierClassifier



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
ClassifierClassifierClassifier Pu

sh
es

Bouncer



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
ClassifierClassifierClassifier Pu

sh
es

Bouncer

• Max 10 per day



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
ClassifierClassifierClassifier Pu

sh
es

Bouncer

• Max 10 per day

• Don’t push too 

similar content



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
ClassifierClassifierClassifier Pu

sh
es

Bouncer

• Max 10 per day

• Don’t push too 

similar content

• Diversity



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
ClassifierClassifierClassifier Pu

sh
es

Bouncer

• Max 10 per day 

• Don’t push too 

similar content 

• Diversity 
• …



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
ClassifierClassifierClassifier Pu

sh
es

Bouncer



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
ClassifierClassifierClassifier Pu

sh
es

Bouncer

Experimentation 
Platform

Pu
sh

es

AB Tester



@persgroepAI�31

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
ClassifierClassifierClassifier Pu

sh
es

Bouncer

Sc
he

d
ul

ed
 P

us
he

s

Scheduler

Experimentation 
Platform

Pu
sh

es

AB Tester



@persgroepAI�32

OUR ARCHITECTURE
Us

er
 It

em
s F

ea
tu

re
s

Classifier

Models

Pu
sh

 C
a

nd
id

a
te

s
ClassifierClassifierClassifier Pu

sh
es

Bouncer

Pu
sh

es

AB Tester

Sc
he

d
ul

ed
 P

us
he

s

Scheduler

Experimentation 
Platform



@persgroepAI�32

OUR ARCHITECTURE
Pu

sh
es

Experimentation 
Platform



@persgroepAI�33

OUR ARCHITECTURE
   

   
   

   
   

  P
us

he
s



@persgroepAI�33

OUR ARCHITECTURE
   

   
   

   
   

  P
us

he
s

Omdat dit in de buurt gebeurt  

Pusher



@persgroepAI�33

OUR ARCHITECTURE
   

   
   

   
   

  P
us

he
s

Ev
en

ts

Omdat dit in de buurt gebeurt  

Pusher



@persgroepAI�33

OUR ARCHITECTURE
   

   
   

   
   

  P
us

he
s

Ev
en

ts

Omdat dit in de buurt gebeurt  

Pusher



@persgroepAI�33

OUR ARCHITECTURE
   

   
   

   
   

  P
us

he
s Profiler

Users

Items

Ev
en

ts

Omdat dit in de buurt gebeurt  

Pusher



@persgroepAI�33

OUR ARCHITECTURE
   

   
   

   
   

  P
us

he
s Profiler

Users

Items

Ev
en

ts

Experimentation 
Platform

Omdat dit in de buurt gebeurt  

Pusher



@persgroepAI�33

OUR ARCHITECTURE
   

   
   

   
   

  P
us

he
s Profiler

Users

Items

Ev
en

ts

Experimentation 
Platform

Omdat dit in de buurt gebeurt  

Pusher

Machine 
Learning Models



@persgroepAI�34

SUMMARY: PERSONALISED LOCALISED PUSH NOTIFICATIONS

Omdat dit in de buurt gebeurt  



@persgroepAI�34

▪ Streaming pipeline

SUMMARY: PERSONALISED LOCALISED PUSH NOTIFICATIONS

Omdat dit in de buurt gebeurt  



@persgroepAI�34

▪ Streaming pipeline
▪ Sent seconds after publication

SUMMARY: PERSONALISED LOCALISED PUSH NOTIFICATIONS

Omdat dit in de buurt gebeurt  



@persgroepAI�34

▪ Streaming pipeline
▪ Sent seconds after publication
▪ Systems learns from feedback (implicit and explicit)

SUMMARY: PERSONALISED LOCALISED PUSH NOTIFICATIONS

Omdat dit in de buurt gebeurt  



@persgroepAI�34

▪ Streaming pipeline
▪ Sent seconds after publication
▪ Systems learns from feedback (implicit and explicit)
▪ Each user is treated individually

SUMMARY: PERSONALISED LOCALISED PUSH NOTIFICATIONS

Omdat dit in de buurt gebeurt  



@persgroepAI�34

▪ Streaming pipeline
▪ Sent seconds after publication
▪ Systems learns from feedback (implicit and explicit)
▪ Each user is treated individually
▪ Location of articles the user reads are important 

features for personalisation

SUMMARY: PERSONALISED LOCALISED PUSH NOTIFICATIONS

Omdat dit in de buurt gebeurt  



@persgroepAI�34

▪ Streaming pipeline
▪ Sent seconds after publication
▪ Systems learns from feedback (implicit and explicit)
▪ Each user is treated individually
▪ Location of articles the user reads are important 

features for personalisation
▪We have lots of highly relevant local news

SUMMARY: PERSONALISED LOCALISED PUSH NOTIFICATIONS

Omdat dit in de buurt gebeurt  



@persgroepAI�34

▪ Streaming pipeline
▪ Sent seconds after publication
▪ Systems learns from feedback (implicit and explicit)
▪ Each user is treated individually
▪ Location of articles the user reads are important 

features for personalisation
▪We have lots of highly relevant local news
▪ Local articles are never pushed by (human) 

editors

SUMMARY: PERSONALISED LOCALISED PUSH NOTIFICATIONS

Omdat dit in de buurt gebeurt  



@persgroepAI�34

▪ Streaming pipeline
▪ Sent seconds after publication
▪ Systems learns from feedback (implicit and explicit)
▪ Each user is treated individually
▪ Location of articles the user reads are important 

features for personalisation
▪We have lots of highly relevant local news
▪ Local articles are never pushed by (human) 

editors
▪ Our system does not compete and will run 
alongside editorial push

SUMMARY: PERSONALISED LOCALISED PUSH NOTIFICATIONS

Omdat dit in de buurt gebeurt  
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▪ Large Google DNI funding (500K)
▪ Close collaboration with journalists
▪ Unlocking our archives
▪ Much of our content stays relevant for 

a while (recipes, travel stories, …)
▪ Recognising, organising, 

personalising these articles
▪ Starting December 1st

DE VOLKSKRANT GUIDE TO LIFE
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OUR TEAM

Lucas de Haas
ML Engineer

Jeroen Jansze
ML Engineer

Vasco Visser
ML Engineer

Babak Loni
ML Engineer

Anne Schuth
ML Engineer, Team Lead

Chia-Lun Yeh 
Intern - Delft University of Technology

TBA
ML Engineer - De Volkskrant Guide to Life

Two Vacancies
Interns
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▪ Generating News
▪ What did I miss?
▪ Suggesting newspaper photographs
▪ Daily Briefing on a Virtual Assistant
▪ Composing Newspapers
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Contact: anne.schuth@persgroep.nl
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▪ Monitoring emerging events on Twitter: what 
should be news?

▪ Predicting reception of articles; how do people 
react to news?

▪ Bursting the bubble: providing different views on 
the news

▪ Recommendation: a weekly email with the best of 
all Persgroep titles, personalized

▪ Learn explaining news recommendations from 
explicit user feedback

INTERNSHIP PROJECTS

▪ Generating News
▪ What did I miss?
▪ Suggesting newspaper photographs
▪ Daily Briefing on a Virtual Assistant
▪ Composing Newspapers
▪ Contextual Summarization
▪ Explainable Summarization

Contact: anne.schuth@persgroep.nl



@persgroepAI�39

THANK YOU

Contact: anne.schuth@persgroep.nl


