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I UseCases, algorithms, metrics
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Recommendations ZDFmediathek

• 50% of viewing volume from start 
page generated by automatic 
recommendations

• 20% of content catalog 
automatically recommended and 
used every day

• 60% of SmartTV users click on 
personalized recommendations

Our goal: mostly complete automation 
and personalization of ZDFmediathek 
compliant to our public service media 
remit
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Metrics & values: a pragmatic approach (2019)

#1 User centric: always relevant and available

#2 Measurable: watch time, outreach, diversity und coverage

#3 Free and transparent: no mandatory login, no hidden barriers

PSM values
Business KPIs
Experience

MRR, NDCG
Hit@10
Diversity
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Metrics & values: a pragmatic approach (2019)

• Orders of magnitude more distinct content 
items watched

• More niche content is watched

• „Mechanical diversity“(randomness, forcing 
different programs) is helpful for business 
KPIs

• High user engagement: most clicked cluster 
on web and Smart TV

• Simple algorithms partially competitive

• Open question: ML metrics - a good proxy 
for business KPIs? A/B-Tests!
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Recommendations ZDFmediathek

Do we comply to our 
public service media 
remit (PSMR)?
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Public Service Media 
Values 

What is the public service media 
remit (PSMR)?

• provide education, information, 
advice and entertainment, in 
particular culture…

• follow principles of objectivity and 
impartiality of reporting, diversity 
of opinion and the balance of 
offerings…
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PSM Values
Impartiality, Transparency...

Editors

Boards / regulators

PSM Metrics
Coverage: how much of the catalog?

Novelty: how often niche content?

Diversity: how diverse is the content?

Serendipity: how often is content 
outside prior known areas of interest?Content partners

Audience

IR Metrics
MRR, NDCG, 
HR…

Data / ML

Public service media remit and metrics

PSM
R

Code + 
Data

Product
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Use case „Newly available…“

New content + editorial promotion Multi-Armed Bandit

• Automate content cluster (last manually curated at 
ZDFinfo)

• Evaluate Bandits as recommender system

• Optimize PSM metrics through exploration
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Multi-Armed Bandits: Clicks, Coverage and Topic 
Diversity

CMAB

Editoria
l

Clicks in A/B-
Test
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No Diversity without Diverse Content

Diverse content
+ Metadata 
making Diversity 
actionable



UseCase „Personalized Stage“

• Goal: Diversity for new users and 
serendipity for known users

• Balancing editorial and automated 
recommendations

• Algorithmn: contextual multi armend 
bandit with user segment as context
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UseCase „Personalized Stage“: first results

• Diversity: 150 different content items 
on the automated teaser positions each 
day

• High number of clicks related to teaser 
position for automated teaser positions

• Next steps: more context, additional 
KPIs

• Details: 
https://algorithmen.zdf.de/awf/pb 
(german)

https://algorithmen.zdf.de/awf/pb


II Transparency and Exchange
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algorithmen.zdf.de

• Explain use cases, metrics and 
algorithmns used

• Deal openly with own limitations 
and weaknesses

• Blog: talk to your users

Transparency is the basis for an 
informed discussion and building 
trust
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algorithmen.zdf.de: metrics

metrics make algorithms measurable

• Classic metrics: viewing volume, 
click through rate...

• Public value metrics: diversity, 
coverage, serendipity and novelty

• Importance of individual metrics 
varies per use case

• Metrics are constantly evolving 
(e.g. popularity added lately)
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algorithmen.zdf.de: UseCase „Weil Du…“
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algorithmen.zdf.de: insights into popularity 
debiasing



Networking and Exchange

Academia

NGO & Conferences

PSM
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Open Sourcing

• Planned first step: publication of 
"pa-base“ package

• Contains configuration handling, 
auxiliary functions for data 
handling, data structures, 
pre/postprocessing

• Next: other components, models



III Sustainability
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Green recommendations:
"Carbon Neutrality is ZDF’s Sustainability Goal #1*"

#1 Algorithms & 
Model training

#2 Inference & 
serving recos

• Shallow models
• Data efficiency
• Incremental/online training
• User segments

• Caching while staying fresh
• Adaptive precomputation
• User segments

*ZDF-Entsprechenserklärung 2022 zum Deutschen Nachhaltigkeitskodex

Strategies to reduce power consumption 

What’s next? 
As announced at ACM RecSys 2021: intensify focus on green recommendations



Green recommendations: use case „next video“

serial 
content

next episode 
available

show next 
video

matching 
recommendation 

Y Y

N YN

ü Rule based for serial content

ü data efficient

ü incremental retraining

x Energy efficient 
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04.10.23 28

Next-Video: Green Recommendations

Green Recommendations
Can we save some energy without 
sacrificing quality?

Calculation basis: number of servers 
and estimated power consumption

A/B-Test Next Video
Gruppen A + C (30%): sequence based
Gruppe B (30%): c2c with SLM

Group A

Group B
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Next-Video: Green Recommendations
Preliminary results

50,88
%

49,12
%

Similar Click Rates

Small Language 
Model

Sequential 
Model

Training & Embeddings

-99%

Inference

-93%

Small Language 
Model

Sequential 
Model

Small Language 
Model

Sequential 
Model



How we do public service media 
recommendations

II Transparency and 
exchange

• Whatever we do must be 
publicly explained, without 
any ifs and buts

• More participation: open 
source

• Networking, exchange and 
competition are not only 
nice, but necessary to 
remain competitive

III Sustainability

• Energy efficient, simple  
algorithms

• Model Reuse: one trained 
model for different 
UseCases

• Do not personalize 
everything, automation 
might be enough

• How individual does 
personalization have to be 
and how data saving can it 
be?

I UseCases, algorithms, 
metrics

• One remit, many metrics

• UseCases need specific 
algorithms and metrics. It is 
not „the one and only public 
service media algorithm.“

• Escape your own past: 
exploration is key! 
Implementation with bandits 
& reinforcement learning 



Information pointer

ACM RecSys Papers 2021 - 2023 

ACM RecSys Talks 


