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Risk Visualization and Decision Support for Supply Planning

under Uncertain Demand

MASARU TEzZUKA, 1t MASAHIRO H1JI,i* MASAHARU MUNETOMOft1
and KIYOSHI AKAMAttt

In recent years, the life-cycle of high-tech products such as personal computers and cel-
lular phones is getting shortened. Shorter life-cycle makes the risk of opportunity loss and
dead-stock disposal loss higher. Supply plan designates the quantity and the delivery date of
products to supply. The plan is created based on forecasted demand in order to cover the de-
mand. Statistical method is used to forecast, however, shorter life-cycle also makes it difficult
to obtain enough amounts of historical record to conduct statistical analysis. Consequently,
the forecast accuracy declines. Since the decision made on the supply plan has a greater im-
pact on the profitability these days, the decision based on quantitative evaluation is essential
to manufacturers and resellers. In this paper, the model which explains how the profit is
produced from the demand and supply is constructed. Taking advantage of the model, gross
profit, opportunity loss, and dead-stock disposal loss are analyzed with Monte-Carlo method
and evaluated quantitatively. The application of the proposed system on two cases shows the
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effectiveness of the system.
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Fig.1 Supply quantity fixed by buffer stock.
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Fig.2 Statistics used in risk analysis.
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Fig.3 Density function of Beta distribution.
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Fig.4 Structure of proposed system.
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Fig.5 An example of the GUI of proposed system.
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Table 1 Case 1: Decision of production increase.
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Table 2 Result of case 1.
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Fig.6 Expected gross profit and opportunity loss in case
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Table 3 Case 2: Decision of reduction of production.
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Fig.7 Expected gross profit and opportunity loss in case
2.

000000000000000000000000
000000000000000000000000
0000000000000000000

43 0000000
410420000000000000000000
00000000000000D0000000000
000000000000000000000000
000000000000 0000000o0ononon
ooon
00000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000
4.4 00D0000O0D0OO0OO
0000000000000000000000
00000000000OdOoo 100000000
0000000000000 0000000D00Dn
000000000 00000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 D00000000000
0000000000000 00D0O0Y¥oooooo
00000000000 000D00D0O00DO00n
00000000000 00000D00000000n

gooooooooooooooooo 709

oobooooood
gooooooooooboobooooooboooobo
oooobooooooooooooboooboooooo
goooobooooooooboooooooobooobooon
oooooboooooooobooooooobooooo
goooboboooooooboobooooooboooo
gooooboooooooooboooooooooo
ooboooooooooooon

5. 0000

goooooooooooooooooooooo
oooobobooooooooboobooooooboooobo
ooooboooooooooooooooooooo
oooooooooobobobooooobooooooaoo
oooooboooooobooobooooooooon
goooooooooooooboooooooobo
goooooooooooooobooboboooooo
ooooboboboooodooobooooboboooooan
goooooooooooooooobooooooon
gooobobooooooooooooooooooon
oooobooooobooooboobooboooo
gobooboooooooobooooooooooooo
ooboooooooo

gobobooooooooooooboooooooo
ooooooooooooooooboooboooooo
goooboboooooooboboooooooooo
ooooooooooooboooobooooonoo

g o o o

1) DooUOooooooooo200500000
00 (2005).

2) NDE Research0 0000000000000
gooo0ooooooooooooooooo T
0 0O O pp.52-53 (2003).

3) 00 0UO0ODSMOOOUOOOOOOUOOOO
00000000000 00000000 2000
pp.104-107 (2004).

4) Cai, X., Teo, K.L., Yang, X.Q. and Zhou,
X.Y.: Portfolio Optimization under l. Risk
Measure, Proc. 385th IEEE Conference on De-
cision and Control, pp.3682-3687 (1996).

5) Consiglio, A. and Zenios, S.A.: Designing
Portfolios of Financial Products via Inte-
grated Simulation and Optimization Models,
Operations Research, Vol.47, No.2, pp.195-208
(1999).

6) Mulvey, J.M.: Introduction to financial op-
timization: Mathematical Programming Spe-
cial Issue, Mathematical Programming, Vol.89,



710 goooooooo

No.B, pp.205-216 (2001).

7) 00 0O0O0O0O0O0ODOOOODOOOOUOoOoOO
0000oooooooooooooddovol.46,
No.11, pp.635-639 (2001).

8) bO0UUULUUOLOUDOUOOUO OUoO
O000000o0oooooo (1993).

9) 0 0000000000000 O0DOOOO0
(2001).

10) Goodrich, R.L.: Applied Statistical Forecast-
ing, Business Forecast Systems, Inc., Belmont,
MA (1989).

11) Crum, C. and Palmatier, G.E.: Demand Man-
agement Best Practices, J. Ross Publishing, Inc
(2003).

12) Evans, J.R. and Olson, D.L.O0OO0OO0OOO
00000o0oo0ooooooo (1999).

13) Kammen, D.M. and Hassenzahl, D.M.O O O
goboooboboooboobooooboobo
0 (2001).

14) 0000000000000 000DO00O000
000 (1995).

15) DO000o0oUooOoooUooooUoooon
O00O0oooooo (2000).

16) Vose, D.: Distributions from expert opinion,
Risk analysis for managers, David Vose Con-
sultancy, Dordogne, France (2002).

17) D0O00O0000o0oOOooOooooOoooooo
Jo0o0d000oooobOooooobooooooa
000000000000 Vol.10, No.3, pp.3-20
(2001).

18) 000000000 UOOUOOoOoUOoOoOO
0ooodooooooooorROODOOOOODO
goboobooboboobobobobooobo
0000000000 pp.31-36 (2003).

(00170 60 17000)
(0018010 6 0O0O)

od goooooo

1992 000000000000
ooooO0o01994 0000000
gooooooocoooooooo
goboooooboocoooooo
oooOmooooooooooooo
goboooboobz2eb0bobobooooooon
goooboboooooobooooboooooooo
goboooooooobooboooo

Mar. 2006

00 ooooooo
19860000000 OOO00On
‘ “ gooooooooooboobooon
“e dooooooooooboooon
oo0o0ooo19970ooo0oooooo
> gooooooocoooooooo
gobobooooooooobooOoz205000000
goboooooooobooooocoOooooobooooo
goboooooooooboooooooboooboooo
O000O0O0OD0OO0OO0OACMOIEEE/CSOO0OO

oo ooooooo
00 4300000800000
goooobooooooooooo
gooooooooooooooo
gbooooooobobooooo
® oo iwooliooooooogoon
uoboobooooobooobocoboooboooboono 11
oooobobooooooooooooooooooo
gobooi1sbo0oobooooooooooobooooon
ooomoooooooooooooooboboooo
0000000000000 00000IEEEOOO

og oooooo

o0 4800000000000
goooooooosoobooon
oooooooooobD s4000
oooooooooooobooooo
gooooodgseboooooon
goooooooooooooooobooboboonoi11ad
ooooobooooooooobooooooooboon
O ls000o0ooooooocoooooooboooon
oooooooooooooooobocoooooboooo
ooooooobooooooo




