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Fig.2. Thresholds vs. α for  λ=0.5, θ=0.3, μ=1, μ0=0.6, C=2, R=50

Fig.3. Thresholds vs. μ for λ=0.5, α=0.05, θ=0.3, μ0=0.6, C=2, R=50

  Fig.4. Thresholds vs. μ0 for λ=0.5，α=0.05, θ=0.3, μ=1, C=2, R=50

Fig.5. Thresholds vs. C for λ=0.5，α=0.05, θ=0.3, μ=1, C=0.6, R=50

Fig.6. Thresholds vs. R for λ=0.5，α=0.05, θ=0.3, μ=1, μ0=0.6, C=2
In Fig.1 we observe that the threshold ne(0) is monotonically increasing function of transition rate θ. This is because the customers 

are served at a faster service rate so as to decrease their overall delay, when the server switches to the normal working state from working 
vacation state more frequently. Therefore, they are more likely to enter . This is expected from Theorem 1 that ne(1) and ne(2) remain 
constant since θ is irrelevant to the customer’s decision.Fig.2 we observe the threshold ne(2) is monotonically increasing function of 
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setup rate α. This is because when the server converts to the normal working level more faster from the setup period,the customers have 
more chances to be served at faster service rate. Thus they prefer to enter. ne(0) and ne(1) remain constant since setup rate is irrelevant to 
customer’s decision. Fig.3 depict the equilibrium thresholds versus service rates μ. It is intuitive that an arriving customer is more likely to 
enter when the server can serve more customers per time unit. Fig.4 shows that the threshold ne(0) is monotonically increasing function of 
service rates μ0.Comparing Fig.5 and Fig.6 we know that the higher reward R the customers gain from service, the higher the waiting cost 
they can aff ord. So the thresholds increase with R. However, if waiting costs customers more money, they may be not willing to wait for 
service avoiding paying too much. the thresholds decrease with C.

4.Conclusions 
In this paper we considered the problem of analyzing customer strategic behavior, in the fully observable M/M/1 queue with working 

vacations and setup period, where customers decide whether to join the queue or balk upon arrival. We list numerical examples to study the 
behavior of customers under varying parameters of the system.
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