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• The proportion of local music declines in the recommendations 
and resulting profiles for most algorithms. The proportion of US-
produced music generally increases. 

• Varied impact patterns: LightGCN – preserves proportions, least 
miscalibrated (JSD), ItemKNN – preserves proportions, most 
miscalibrated, NeuMF – distorts proportions, miscalibrated.
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• Previous work shows that recommender systems may under-
represent music from certain countries in their recommendations.

• This may cause users receive less recommendations of their local 
(domestic) music and shift their preference towards global trends.

• This work investigates potential long-term effects of such under-
representation.

Research questions

Method

Dataset

Results RQ1

Note on calibration

• RQ 1: How do different recommender systems affect representation 
of local and US-produced music in recommendations and user 
profiles in the long term?

• RQ 2: How do effects of feedback loops vary across different 
countries? Do different recommender systems treat individual 
countries differently?

• User listening activity on Last.fm in
2018-2019 (LFM-2b dataset sample).

• Artist country information from 
MusicBrainz.org.
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Results RQ2
Effects of Feedback Loops Across Different Countries

Feedback loop simulation:
1. Split current input data into train (75%), validation (20%), test (5%).
2. (Re)train the model, optimize for nDCG@10, produce 10 novel 

recommendations per user.
3. Simulate consumption of one item per user (randomly, higher 

probability for higher ranking items).
4. Combine simulated interactions with the current input. Go to step1.

Evaluation
• Average proportions of local and US music in recommendations 

and simulated consumptions histories (overall and per country).
• Jensen-Shannon Divergence (JSD) between 3-bin track popularity 

[HighPop, MidPop, LowPop] and country of origin (user-specific)
[local, US-produced ,other] distributions (miscalibration).

Paper & code

Representation of Local and US-produced Music in the Long Term
Right: Proportion of 𝑙𝑜𝑐𝑎𝑙 and 
𝑈𝑆-produced music in 
recommendations (𝑅𝑒𝑐∗) and 
simulated user profiles (𝑃𝑟𝑜𝑓∗) 
at iteration 100, compared to 
the respective proportions in 
the original user profiles 
(difference in %). Significant 
changes are marked with ∗ .

• Iteration 1: most models 
already show local-item 
proportion inconsistent with 
the initial profiles (dashed 
line, Right).

• Some models may converge 
or remain around the initial 
user profiles (ItemKNN, BPR, 
LightGCN).

ItemKNN:
• Highest country 

miscalibration
• Lowest popularity

miscalibration

No direct connection 
between popularity and 
country calibration

Below: miscalibration between three-bin country distributions over the original user profiles and the profiles after 
100 iterations (measured as JSD). Higher values indicate higher inconsistency. 

Below: deviations in the average proportions of local and US music in user profiles at iteration 100 from the 
respective average proportions in the original user profiles before simulation (in %). Statistically significant 
deviations are marked with *. Per column: highest value in bold, lowest value underlined.

• The list of significantly affected countries varies between algorithms.
Overall, on per-country level most changes are in local rather than US proportions.

• Users from countries less represented in the data (e.g., FI) are more likely to receive 
recommendations inconsistent with their original preferences. However, higher representation 
does not always guarantee the opposite (e.g., DE). 

• Causes of miscalibration and under-representation call for more research.

https://github.com/hcai-mms/FeedbackLoops4RecSys


