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This paper deals with the economic value analysis of meteorological forecasts for a hypothetical inventory decision-making

situation in the pharmaceutical industry. The value of Asian dust (AD) forecasts is assessed in terms of the expected value of

profits by using a decision tree, which is transformed from the specific payoff structure. The forecast user is assumed to determine

the inventory level by considering base profit, inventory cost, and lost sales cost. We estimate the information value of AD

forecasts by comparing the two cases of decision-making with or without the AD forecast. The proposed method is verified

for the real data of AD forecasts and events in Seoul during the period 2004~2008. The results indicate that AD forecasts can

provide the forecast users with benefits, which have various ranges of values according to the relative rate of inventory and

lost sales cost.
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<Table 1> Contingency Table

Inventory Level
Min Medium Max
Base profit )
AD Base profit 1\ dicional profit | Dase Profit
-Loss of sales +Additional profit
Event (B-aP) -Loss of sales (B+P)
(B+0.5P-0.5aP)
N Base profit Base profit
AB Base profit(B) -Inventory loss -Inventory loss
(B-0.5L) (B-L)
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<Table 2> Simplified Contingency Table

Inventory Level

Min Medium Max
AD -Loss of sales Additional profit Additional profit
Event (-aP) -Loss of sales P)
(0.5P-0.5aP)
No Base profit Inventory loss Inventory loss
AD 0) (0.5P/x) (Pk)
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<Figure 1> Decision Tree Transformed from Simplified
Contingency Table

= NGRS £, BAE B & Ao
d&Fshe 71 diE fEka s, 2

o}l 5 A A7 A
& W o, AAE FAZ} BASHA] BGES WE o Tt
otd, ouel wE PR gE2 2U5EE Plo)f,),
i=0,1, j=0,19 |2 FAA} = 7AdRe] =AY

i‘% P(filoy), PAfioy), P(fo)), Plflo)) & T 5 9
=, A T APdEE Plo) B Plog) St 8 o
o e wolAet HelF Bolel A HES T & Aot
Z, Aenst FANAS 230 e W A FAH
BT B Plolf,) R 1R SRS 655
A ekl W AAl GAE AT FE Ploylf,) 2 oF
gtk ol 7 S glr}



Economic Value Analysis of Asian Dust Forecasts Using Decision Tree—Focused on Medicine Inventory Management 123

- PAf,lo,) Plo,)

P(Ol|f1) = P(fl‘ol)P((h)+P(fl|00)P(00) (D)
P(fo\ol)P(m)

Ploilfy) = P(folo,)Plo,) +P(floy) Ploy) (2)

EG, ARt FATAE AT A B
AR BB @S R Plojr) % 71T B
g dFaA 2 AARE JA BAHA FE BE

(Oolfo)L:— O]'EHQ’}‘ ZELO] )\\1'37]"0—0]'14'.

P(O()|f1):1_P(01|f1) (3)
P(Oo|f0) = I_P(Ollf()) (4)

Aoz s gt FATAS A5T 3E D of
[e)

2o @S B Py D A E oFI% ol AN
4 9
P(fl) :P(f1|01)P(01)+P(f1|00)P(00) (5)
P(f()) :P(f()'Ol)P(Ol)+P(f0|00)P(00) (6)

o9} +o] sle] <Figure 1>2] ‘Use Forecast(%/\}ﬂ]y_%
&) 7HA A e SEA gl dg FES BF 78
ol 2 JArAG el g 7 ARkS A=

2}]\-]—- O] =

FAuE BLAYL 4o A4 A4 ol
of g AH /A G4l & 5 Qe Aolth AR

2, <Figure 1>9] $1% 7149l dld3}= ‘Use Forecast(3
Ate| &gy o gt 7] 7] 9 of & 7R o] sf det
‘Not Use Forecast(ZFAloll . m]&-&y o gt 7]t 714
247} Htsto] 1 abolE AL oE M A B A4 o] 7
A2 A& AbEs] ¥ ¢ 9k o] W, o]9 P& ”—’Fi
7hgskal AfEA v gl sgete agt B PAVIE
x#ke] ke 2ol ofg 7)o e THAE AbEgth
W ZF Aol sldele 7IgES ol o] Y 7|
i olE Fa A EARS F

mlru r1r ot 10

FElvEre] gk FAREA WEZE 24 S shlele
I ol glo] thighe] A 5 AH R A}
57F Fasith o5 flel & el T 20040 ERE

2008%357}}] S5AZE MaA ol B Fap B odra)
BE VB LERE Al el o]5 4 dEstoitt
<Table 3> ZAL7} HIHSHA LA sh= 3L HE 5L7HA]
o AL RS FAbe B E e s Lol o
& 2t=& YERATE AD Eventoll 4] 1> SAREAY, 02 &

Ata| a8 ou]Et,) AD Forecastol]l A 12 3AL ol 1

02 AR E 1A kS YERATh 12hr 2 24hr
ZhzZE 12417 A o1 W 24417 A o BE oW gi)

<Table 3> Data of Asian Dust(AD) in Seoul During 5 Years
(2004~2008)

AD Forecast
YY-MM-DD 12hr. 24hr.
2004-04-23
2005-03-17
2005-04-07
2005-04-10
2005-04-14
2005-04-15
2005-04-20
2005-04-21
2005-04-22
2005-04-28
2005-04-29
2005-11-06
2005-11-07
2006-03-10
2006-03-11
2006-03-13
2006-03-18
2006-03-25
2006-03-27
2006-03-28
2006-04-07
2006-04-08
2006-04-09
2006-04-13
2006-04-17
2006-04-18
2006-04-23
2006-04-24
2006-04-25
2006-04-30
2006-05-01
2007-03-06
2007-03-25
2007-03-27
2007-03-28
2007-03-31
2007-04-01
2007-04-02
2007-04-21
2007-05-04
2007-05-08
2007-05-09
2007-05-25
2007-05-26
2008-03-02
2008-03-03
2008-03-15
2008-03-16
2008-04-03
2008-04-04
2008-05-21
2008-05-22
2008-05-28
2008-05-29
2008-05-30

AD Event
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<Table 4> Frequency Data for 12hr Forecast

f fo sum
o 30 9 39
o 14 407 1

sum 44 416 460

<Table 5> Frequency Data for 24hr Forecast

f fo sum
o1 2 17 39
0 6 415 421

sum 28 432 460
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<Figure 2> Expected Value of 12hr AD Forecasts
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<Figure 3> Expected Value of 24hr AD Forecasts
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