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The one of the most important aims of management simulation is to optimize the profit. These simulation don’t consider the 

human factor, such as fatigue of staffs and dissatisfaction of the customers. This is partly because describing such kind of human 

factor is virtually impossible and even if we could describe, it is difficult to solve the equation which describes the system to be 

simulated. To solve this problem, this article proposes the adoption of MAS (Multi Agent Simulation) technique. MAS is the method 

of simulation with distributed nature. MAS contains two dominant components: agent and environment.  

Our current target is the management simulation of a restaurant. In any restaurant, there are essentially two different agents; 

one is a staff agent and the other is a customer agent.  Therefore we designed three different kinds of agents for the simulation of 

restaurant; first one is a kitchen agent (KA), the second agent is a hall agent (HA), and the third agent is a consumer agent (CA) 

We have simulated the profit of restaurant when we change the number of staffs. This simulation describes the optimal solution 

of the number of staffs. 
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Fig. 1. Simulation environment. 

 

 

 
Table 1. The number of counting of every time 

time average of customer’s 
number 

9:00 11:00 0.16 
11:00 13:00 0.5 
13:00 18:00 0.16 
18:00 21:00 0.5 
21:00 24:00 0.16 

 
Table 2. The average number of customer 

time detective span(minute) 
9:00 11:00 10 
11:00 13:00 5 
13:00 18:00 10 
18:00 21:00 3 
21:00 24:00 10 

 

4)

1



マルチエージェントシミュレーションを用いた店員の最適配置の求解

( 77 )

169

 

3
 

 

(
)

(Fig. 2)

 

 
Fig. 2. The hall agent. 
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Fig. 3. The kitchen agent. 
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Fig. 4. The customer agent. 
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Fig. 5. Nearest neighbor method. 

 

 

Fig. 6. 4blocks separation method. 
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Table 3. Total sales 

number 
of staff

average(Yen) Max(Yen) Min(Yen) 

3 211490 238500 180700 
4 226541 256500 198900 
10 261310 278200 231700 
15 268138 302500 246900 



マルチエージェントシミュレーションを用いた店員の最適配置の求解

( 81 )

173

 

Table 4. Fatigue of hall-agent 

number 
of staff

average Max Min 
diffirence 

of  
fatigue 

3 0.11684 0.12850 0.10596 0.02254 
4 0.09434 0.10726 0.08135 0.02591 

10 0.04344 0.06098 0.02826 0.03272 
15 0.03002 0.04098 0.01532 0.03166 

 
Table 5. Discontent of customer 

number 
of staff

average Max Min 

3 3.183 5.101 2.387 
4 2.092 3.099 1.235 
10 0.798 1.46 0.395 
15 0.557 1.151 0.233 

 

Table 6)
Table 

7) Table 8)

Table 6. Total sales 
number 
of staff

average(Yen) Max(Yen) Min(Yen) 

4 192996 226600 118800 
 

Table 7. Fatigue of hall agent 

number 
of staff

average Max Min 
diffirence 

of  
fatigue 

4 0.08669 0.10104 0.06611 0.03493 

Table 8. Discontent of customer 
number 
of staff

average Max Min 

4 4.140 10.091 2.583 

Table 9

Table 9. Net profit 
number  

of staff  
3 4 10 15 

Net profit 175490 178541 141310 88138 

 
Table 9 3
4 10 15

Table 4 5
4

4

 

25
4

 
 



( 82 )

西 村 栄 毅・織 田 憲二郎・芳 賀 博 英174

 

4 4
 

Table 3 8 4

2
 

 
(1) 1

 

1
1

4

1
Fig. 7

 
 

Fig. 7. Simulation in case that many customers 
get together one area  
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