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Abstract

In recent years, the digital economy has greatly promoted the development of online trade trans-
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actions. As a distributed machine learning paradigm, federated learning technology can help dis-
tributed nodes in the network to conduct trade cooperation. However, there is information asym-
metry between distributed nodes and cloud servers. The existing related schemes about federated
learning scenarios have the problem of inaccurate interaction model construction, which makes it
difficult for cloud servers to choose the optimal delegation strategy. The proposed method models
federated learning based on the signal game model, and analyzes the problem of participant inte-
raction in this scenario. Firstly, the rational hypothesis of the participants is carried out, and the
game elements such as the set of participants, the action space and the payment function are de-
fined. Secondly, the behavior-belief system is introduced to construct the signal game model be-
tween the server and the user. Finally, by sequential rationality and sequential consistency, it is
proved that the game has sequential equilibrium, and the optimal delegation strategy of the server
for different types of users is solved. Through experimental simulation, the necessity of selecting
the optimal delegation strategy is verified.
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Figure 1. Federated learning system model
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Figure 2. Signal game tree of federated learning
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Figure 3. The influence of prior probability on server utility under four dif-
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