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Multi-armed Bandit Model Based on Time-variant Budgets

LIN Bao-ling,JIA Ri-heng, LIN Fei-long,ZHENG Zhong-long and LI Ming-lu

College of Mathematics and Computer Science,Zhejiang Normal University,Jinhua, Zhejiang 321004 , China
Abstract Many budget-related multi-armed bandit models have been proposed,but the practical problems they can solve are limi-
ted.that is,they must all be subject to a total budget limit. Therefore, this paper proposes a multi-armed bandit model based on
time-variant budgets, which can break this limitation and be used to solve other practical problems. The model captures the situa-
tion where the learner’s actions for each round are limited by the corresponding round budget. More specifically,at each round,
the player is required to choose to pull L(L=1) arms(L is not a fixed value) within the budget limits of that round. The player’s
goal is to maximize the total average reward within the budget limits of each round. According to this model,a dynamic program-
ming algorithm based on confidence bound is proposed. The algorithm takes advantage of the characteristics of the model, takes
the confidence upper bound of the empirical average reward of the arm as the basis for each round,and then uses the dynamic pro-
gramming algorithm to perform the arm pull operation. In this paper,the concept of regret is introduced,and it is deduced theo-
retically that there is a relationship between the upper bound of regret and the sum of budget. Finally, the feasibility of the pro-
posed algorithm is verified by comparing the proposed algorithm with other traditional budget-limited multi-armed bandit algo-

rithms(e-first, KUBE,BTS) under different scenarios.

Keywords Multi-armed bandit, Time-variant budgets, Empirical average reward,Dynamic programming,Regret
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