
A Streaming Approach to Neural Team Formation Training
Photo: https://www.instagram.com/daviddoubilet/



5 MB hard drive being shipped by IBM - 1956.

2



Tuckman, Bruce W. "Developmental sequence in small groups." Psychological bulletin 63.6 (1965): 384.

3



Photo: unknown

Conventionally Manual by a Human Selector:

o Large number of expert candidates

- Different background

- Different traits (night owls vs. early birds) 

o Multitude criteria to optimize

- Budget/Salary

- Time/Availability

- Communication costs

o Biases

- Popularity

- Gender

- Race
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Team Allocation, Team Selection, Team Composition, Team Configuration, Team Recommendation, Team Formation
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Neural Team Formation
Photo by: Julia Wimmerlin
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Crime, Thriller, Neo-Noir
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Small vs. large set

o Dense Representation Learning

- GNN-based (Rad et al. SIGIR 2021)Small vs. large set

- Future RQ

What does it mean for a team to be successful?
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Challenges …
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What is success?



https://www.facebook.com/share/p/kXYaYaRvRCr5K2Ze

https://openreview.net/forum?id=idpCdOWtqXd60
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What is success?



US$1.446 billion vs. no Oscar!
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The Big Lebowski, 1998

Joel & Ethan Coen 

Jeff Bridges, John Goodman, Steve Buscemi
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Produced PublishedIssuedReleased

Success



Effendy et al. Analysing trends in computer science 

research: A preliminary study using the microsoft

academic graph. WWW 2017.

Operating Systems

Programming Languages

Distributed Systems
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Temporal Evolutions in Skills & Expert’s Skills 
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Temporal Evolutions in Skills & Expert’s Skills 
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TEMPORAL LATENT SPACE MODELING
local Block Coordinate Gradient Descent (Zhu et al. TKDE 2016)
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1. Introduction 2. Proposed Model 3. Evaluation

Fani et al. Temporal latent space modeling for community prediction. ECIR 2020
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Streaming Training Strategy
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Streaming Training Strategy
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Streaming Training Strategy
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T+1

Streaming Training Strategy
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1979 − 2018 1976 − 2019 1914 − 2020 2008 − 2022Timespan (raw)
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1979 − 2018 1976 − 2019 1914 − 2020 2008 − 2022Timespan (raw)



34

1979 − 2018 1976 − 2019 1914 − 2020 2008 − 2022Timespan (raw)
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RQ1: Does moving embeddings of experts and skill through time in the latent 

space improve the performance of neural models for the prediction of future 

successful teams?

RQ2: Does adding time explicitly to the input embeddings of skills boost 

neural models performance?

RQ3: Is the impact of our proposed training strategy consistent across 

datasets from various domains with distinct statistical distributions?
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Low values of evaluation metrics for practical application 

- Primarily due to the simplicity of the architectures 

- Small number of epochs

Our main goal is not to report state-of-the-art results for a novel model 

 But to showcase the synergistic effects of streaming training strategy
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RQ1: Randomly Shuffled vs. Streaming?
Variational Bayesian neural network with streaming (tbnn-*) and lack thereof (bnn-*)
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RQ2: Adding timestamp boosts performance?

Temporal skills in the input tbnn_dt2v_emb and lack thereof
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RQ3: Is the impact consistent across datasets?

dblp, uspt vs. imdb, gith
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Gihub: 2008 − 2022 
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Future Direction: Bias
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Gender Bias
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Popularity Bias
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Post-processing Fair Reranking
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48Fani’s Lab!, School of Computer Science, University of Windsor, Canada
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Hossein
MahdisArman

Reza



Collaborative Team Recommendation for Skilled Users: 

Objectives, Techniques, and New perspectives
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A slide for people affected by the disaster of wars …
Embrace - Sculpted by Hans Schleeh, born in Germany and emigrated to Canada in 1951
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