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Optimal Staff Allocation based on Multi-agent Simulation
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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.
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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

© WIS & 5B & P
Q@ BEORMEIZLD Y E—F—R&EHBEDOE
&

LEZERT A0, REBEZLLTOXHIC
FEEL T,

(1) BEfIZE D 153 H 7= 0 OROFESREK L,
KGR EMEE &2 Table 1 & Table 2 DX 9T
BELT, BREHE PR A KRB LT

(II) NHEOERIZL Y REDWA %, X, &Kl

t TO 1B OFELPRER LT 5 &,

(1) ORREBHEE & 1R EBOF R AT 5 B D
BEDZ & ThD. FEREFN 0 &FHR S UE
ADEEDFFIITROBIETIE, EADOETEL
5. T, BAMEEA ST 2 L TEAE S
BN LD RetEA o L, B - PARUIC
BITD, JENOGE - ZEEIREE R LT,

F7o, FEEAFIC K2 REHICE N E DT D720
2, 1 3720 OFELPREBUIIART V) 554 9% H
WTCEDTZ. A7 Y hfmeild, &2 —EXED
HCERICEZ 2 FL0EoNmATH 5. (1)
Mo 153872 ONVEPRER Y " HFHHEL, X7
ZRICRESEERT YV UEHBENSELZEE
fll “v> ozYHETHE 27 2L, 27
1 b OFEPRERE Uiz, ZOMEREFHE
Z, b5 EREBXICE-NOETOEANT —
TILTITU, BHUEN 0 & R o =B aI3E B x24T
ST T =T WIFER Ko7, 1 L ED L XX
BRI E L TREORIEOFEZRIL L. &



INFIL—T b Ial— a3 rEHnEROREEEOFRG

DEEOBEME “77 BT =T IHHHET DRE

D& D,

3.3. T—x2 DR

T—V = b EIRER L2 ZEHNTEE TE %
THEETHD. KIalb—Ta AIBWTHE
lLleo—Y =y MIEET—V = PR —
Tz M THLY, HFET -V MIZHIZ

“7‘]:_‘/]/;'-«_:/\\:!:.‘/ ]\:7’ “a”r“/?;:/i‘_“:/‘:l:\./ I\”,

WA, ZD 3 DT —xr NRFILER
WS- B — LA Ho.

3.3.1. "—ILRAyYII—Dx b

RN ALy T —xr MU FAR—Lo—
Yy MO, JEFENEBIXEY, Fx—T b
~ORIEEITI == = MFig. 2 TH 5D, L—
e LTI, Fo—Y = MBFEE LARWEAIE,
JENZ T X ACHEEY, Bo—T v MRE
XEATD EEHEDHERSTND.

parameter

time

number of customer

T T
haﬂXBR

Ty T

speed
tiredness

[

Fig. 2. The hall agent.
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Table 3. Total sales

number )
average(Yen) | Max(Yen) Min(Yen)
of staff
3 211490 238500 180700
4 226541 256500 198900
10 261310 278200 231700
15 268138 302500 246900

(80)
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Table 4. Fatigue of hall-agent

diffirence
number

average Max Min of
of staff

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
3 3.183 5.101
4 2.092 3.099
10 0.798 1.46
15 0.557 1.151

average Max Min

2.387
1.235
0.395
0.233
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Table 6. Total sales

Table 8. Discontent of customer

number )
average Max Min
of staff
4 4.140 10.091 2.583
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Table 9. Net profit

number

3 4 10 15
of staff
Net profit | 175490 | 178541 | 141310 | 88138

number
average(Yen) | Max(Yen) Min(Yen)
of staff
4 192996 226600 118800
Table 7. Fatigue of hall agent
diffirence
number
average Max Min of
of staff '
fatigue
4 0.08669 | 0.10104 | 0.06611 | 0.03493

(81)
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