Vol. 45 No. 10

goooooooo

Jobooboooboogbuooobod
Joooobbogooooon

O 0 ottt o o o off
O O O offf o o 0t

gooboobooooooooooooooooOoooObOoOoOoOoOoOoOoOooooobOOoOoOooooboo
gooooO0ooO0oOoooooboOooobOOoO0oO0oO0O0O0O0oboOoOoOO0O0OO0O0OO0oO0ObOOoOO000000
goo0ooooooooooooooOoOoOoOOOOOCOOCOCOOOO0OO0O0O0OO0OO0DO0Oooooooo
goooooooooooooOOOoOoOoOOOOOCOCOOCOOOOOODODODOoOoOoOoooooooo
gooo0o0ooOoOo0oO0ooO0o0O0O0OoO0O0O0O0OO00O0C0O0000C0O0000O0O000000O0
goooooooooOoOOOOO0OO0O000O00000000000OCOOOOOOOOOOOOOOO
gooooooobooooooooooOoOoObOOoOoOoOoooooooOoboooOoa

Multi-objective Real-coded Genetic Algorithm Approach
for Supply Planning Under Uncertainty

MASARU TEZUKA, -t MASAHIRO H1JI,i* MASAHARU MUNETOMOft1
and KIYOSHI AKAMA*t

Supply is planned to meet the future forecast. However, uncertainty is involeved in the sup-
ply plan since it is difficult to forecast the future demand accurately. The impact to business
caused by the gap between the forecast and actual demand is called risk. Thus, supply plan-
ning methods which can maximize profit and minimize risk simultaneously is desired. The
conventional method based on safety stock or buffer stock has been widely used, whose main
purpose is to prevent the occurrance of opportunity loss. In order to simulate the uncertainty
and evaluate the profit and risk, we introduced Monte Carlo simulation. According to the
fitness calculated by the simulation, a genetic algorithm optimizes the profit, risk, opportunity
loss, and final inventory quantity of supply planning problems. The approach was tested on

Oct. 2004

the supply planning data and has achieved a remarkable result.
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Fig.1 Suply quantity fixed by buffer stock.
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Fig.2 Uncertainty involved in objectives and evaluation
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01 begin evaluation
02 m:==1
03 repeat
04 G,:=0, L,:=0, Q,:=0
05 i=1
06 repeat
07 q1;:=0
08 t:=1
09 repeat
10 d,;:=Random number N( 4, 5,7 )
11 8 :=min( dy, py + qy)
12 lti = dti — 84
13 G = Gy + (St =P Vi — qiWsi )
14 L, =L,* Lu;
15 Qi =Pt Qi — Sii
16 t:=t+1
17 until ¢t<=T
18 Ow= 0wt (pri+qri—sri)
19 i=itl
20 until <=1
21 m:==m+l

22 until m<EsM
23 FHBEEREOFE (HFFE, o8, FEEXH)
24 end evaluation

03 0000000000000 000O0000000
Fig.3 Monte Carlo Simulation to evaluate supply plan.
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(b) Compared with conventional methods.
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Fig.4 Maximization of the expected value and minimization of the standard
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(a) Result of optimization.
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(b) Compared with conventional methods.
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Fig.5 Maximization of the expected value the lower conf. limit of gross profit.
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(a) Result of optimization.
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(b) Compared with conventional methods.
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Fig.6 Minimization of the expected opportunity loss and the final inventory.
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