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Team formation algorithms with team gain maximization based on

multi-objective greedy strategy

Song Yonghao* ™, Shi Xiao® ™ , Hu Bin", Jin Yan™, Du Cuilan™ | Jing Yaqi ™, Zhao Xiaofang"
( " Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
( ™ School of Computer and Control Engineering, University of Chinese Academy of Sciences, Beijing 101408 )
( ™ National Computer Network Emergency Response Technical Team/Coordination Center of China, Beijing 100029)
Abstract
The formation of the collaboration teams meeting certain constraints is studied. Considering that traditional
team formation ignores that team members can enhance their skills during the collaboration, the problem of unified
objective function optimization for team formation is proposed, and based on the comprehensive consideration of
cover constraints for skill sets required for collaborative tasks and minimization constraints of exchange costs among
team members, a team gain maximization constraint is also introduced. To solve the multi-objective optimization
problem, three heuristic team formation algorithms based on greedy strategies are proposed to maximize the unified
objective function. They are the team formation algorithm based on minimum set cover: greedy strategy, the greedy
set cover algorithm (GSCA) ; team gain maximization greedy strategy ; the greedy team gain algorithm ( GTGA) and
multi-route GTGA (MRGTGA) , respectively. The extensive experimental results indicate that GSCA is more ap-
propriate for the (remote) collaboration scenario with extremely high communication cost, MRGTGA is more appro-
priate for the collaboration scenario where entirety team gain maximization is required, no matter how complexity of
the algorithm, and the entirety gain of the team formed by GTGA is approximately close to optimum ( The value is
96.70% of the brute-force enumerate algorithm), meanwhile GTGA has the extremely high algorithm efficiency
(The computation time is close to GSCA).

Key words: team formation, team gain, communication cost, multi-objective optimization, greedy strategy
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