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• Three independent studies
• One central question
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We are not short of interesting 
findings from large-scale evaluations.



Before we start 
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NeurIPS’22

https://arxiv.org/pdf/2509.09414 

https://arxiv.org/pdf/2509.12361 

https://arxiv.org/pdf/2509.09414
https://arxiv.org/pdf/2509.12361


Reproducible Paper Collection
o Papers in the collection → 41 papers
o Published in 2019 -- 2024 at top-tier venues: SIGIR, WWW, TKDE, CIKM, 

TOIS, AAAI, TMM, ACM MM.
o Paper introduces a new technique and tackles issues related to 

multimodal RecSys.

o Reproducibility →12 papers 
o Code Reproducible: source code is available and functions correctly
o Dataset Available: publicly accessible, or raw data with the 

preprocessing code

o Another 7 code-reproducible models were also included
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Datasets and Metrics 
o Datasets 
o Amazon (Baby, Sports, Clothing, Art, and Beauty) --- E-commerce
o Taobao dataset --- E-commerce 
o DY dataset --- Short-video

o Dataset split (following original papers’ settings)
o Random split (8:1:1)
o Leave-one-out + Negative sampling (99 negative samples)

o Evaluation metric 
o Recall, HitRate, NDCG
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Not perfect 
setting 



Interaction Only vs. Multimodality

Worse than interaction only Better than interaction onlyRandom split (8:1:1) 7



Multimodality vs. Single Modality

Bold: best variant of the method  Gray background: best among all

Amazon: Text is 
more important 

DY: Visual is 
more important; 
but interaction 

dominates  

Random split (8:1:1) 8



Further Observations Made (in the paper)
o In e-commerce settings, textual features often play a more 

important role
o For short video recommendations, visual information tends to 

be more useful
o Multimodal information tends to be more beneficial in the recall 

stage than in the re-ranking stage
o Ensemble-Based Learning  seems to be more effective than 

Fusion-Based Learning
o Fusion-based methods generate a unified embedding by merging 

modality features and interaction data early in the pipeline. 
o Ensemble-based methods produce separate predictions from each 

source and combine them at the final stage. 9



Multimodality In Recommender Systems: 
Does It Help, and Should We Expect An Answer?

Mixed observations 
(from an imperfect setting)

Probably No!
but WHY?
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RecSys is a conference under 

o Significant focus on algorithmic innovation 

o Less focus on user perspectives and interactions

o Less focus on the full picture of recommender systems 

Prompt to ChatGPT: I will give a talk on 
recommender system, draw a picture of 
recommender system for illustration purpose.

User
Interface

Conservation and Feedback
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POI, Socia community, Live streaming

Job opportunities, courses, and others 

Other Recommendation Systems 

• Agile capture of short-term interest

• Refined interest modeling

• Real-time interest response 

Video

• Timeliness and real-time performance 

• Deep content understanding 

• Multi-objective optimization 

News
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• Diversity exploration 

• Multi-objective and multi-signal selection 

Audio

• Data sparsity and cold start 

• Real-time user preference modeling 

• Multi-objective and long-term optimization 

Transaction-Oriented RecSys
Objective: Prompting transactional 

actions, optimizing for conversion, 

revenue, or purchase likelihood

Objective: Facilitating user consumption 

and engagement, optimizing for dwell time, 

clicks, or user satisfaction
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Platform

RecSys

o Algorithm in a larger 
picture of RecSys 

o Objective differences
o Various challenges 
o User-decision process
o Modality in right context
o E-commerce, short video, 

news, audio, food 
delivery, and job    
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Different modalities: are they important?
o E-Commerce: product with image 
o News articles: headline and preview image
o How many news stories are presented to the users? In a list of grid?
o Through a mobile screen or PC monitor?

o Short videos: do users even read the text?
o Do users have a choice of the next recommended video?
o Do user even see the preview image (except the very first video)?

o Audio 
o User may select the starting song (showing an image), then streaming  
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User-Item Interaction: The Life Cycle

o Transaction-Oriented RecSys
o Order – delivery – interaction – 

feedback 
o User purchases an item – 𝑈 ×  𝐼? 

o Content-Oriented RecSys
o Recommended – watch/listen/read 
o Feedback? → tolerance?  

User 𝒖

𝒊𝟏

𝒊𝟐

𝒊𝟑

…

𝑺(⋅)

𝑼, 𝑰, 𝑼 × 𝑰

RecSys

Time 𝒕

(𝒖, 𝒊𝟑, 𝒕𝒙)

Pre-interaction judgement

Interaction

Post-interaction feedback (Optional)

𝑆(⋅): user specified selection criteria of items To what extent multimodality impacts the 𝑈 × 𝐼?
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Complexity of Interaction

Pre-Interaction Judgment

o Informed vs Uninformed 
Decision
o User has the knowledge to 

judge?

o Item types 
o Single type: news, movie, music 
→ similar criteria to judge 

o Multiple types: e-commerce → 
different criteria for different 
products 

Recognition of User-Item Interaction

oAdd to cart, payment, delivery, receive the 
product → CTR, Conversion Rate 

oAbsence of Pre-Interaction Judgment
o User selects the first item and the following are 

recommended (as a playlist) → skipping, fast 
forwarding, or continuing to watch/listen

oUnobservable Interaction
o Job recommendation → verification? 
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Different modality may play very different roles in different scenarios, and not all  
modalities may be even visible to users.



Multimodality In Recommender Systems: 
Does It Help, and Should We Expect An Answer?

We may have an answer for one 
specific recommendation scenario 
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Multimodality 
evaluation

Task classification and 
challenges 

Task formulation and 
interaction 

https://arxiv.org/abs/2503.21188 

https://arxiv.org/abs/2508.05377 

https://arxiv.org/abs/2509.06002 
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https://arxiv.org/abs/2503.21188
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https://personal.ntu.edu.sg/axsun/  
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Thank You!

https://personal.ntu.edu.sg/axsun/
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