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Nextlet us considerstochasticmodels forperishableproductsalsocalled newsvendorproblem

We consider assume

A singleperishableproducte.gnewspaper foodflowers
seasonal

goods
suchasclothing

butalsoe g airline
reservations

singletimeperiod

at theendofperiod producthas salvagevalue e.g selling
clothesoutofseasonat a

discount

no initial inventory

decisionvariabley ofitemstostock
thedemand D is a randomvariable wewillneedtomakereasonableassumptionsforits

probability distribution

K setupcost irrelevanthere exactlyoneorderis placed

C unit cost of purchasingproducing
h holdingcostperitem costofstorage salvagevalue

p shortagecost penalty peritem e.g lostrevenue or lost
customer

goodwill

The amountsold is min D y
D if D Y

Y if Day
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Goalminimizeexpectedcostgivensomeprobabilitydistribution P d forthe
demand.protythatdemand d

Expectedcost Etc ly IfCldie Bldl

Howdowe model B d
Selecta good distributionbased on theoreticalconsiderations e.g

Gaussian liontinuous

Poisson h discrete

exponential lontinuous

Chooseparameterssuchas meanandvarianefromhistoricaldata or good guesses

Additionally If d ranges over largenumberof values it makes sense to approximate it
by a continuous probability distribution celdt

ThenETC lyl Chile dx

Play pmax 0 x y hmax 0 y all dx

Qis aprobability



ETC I CY pflxylulxldxthfly.tla lad

Goal minimize ETC lyl Thus we compute

d

ctp.IE x plxylatlythfawdxthlexleltley

Recalltheleibuizfe.fiftnyldx ff dx f blunt flawy
boundariesalsodependony

ᵈf c psi and h end

let us introducethecumulative distribution function 0141 gladx
Notethat 0101 Jealdx 1 allprobabilitiesintegrateupto 1

ly tells us theprobability that thedemand is satified if weorderyitems

Then c p IgE Iggy t.IE
C p lphl0lyl 0

Ol 5 i e we shouldchoosey s t thisequation issatified

solutions canbefoundalgebraically
or numerically graphically04 1 is called

d is satisfied



Example Assumeexponential distribution pix I e t withmso themeanvalve
I Totemisindeedthemeansince

feud IIe EdEiji its
integration
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For exponentialdistributionwithmeany theoptimalorder quantity is y't phtt

NumericalexampleFor M 10000 C 200 p 450 4 90 wefind
aTysatagerawecanmakehnegative

y't 11856 so 1856 items morethantheaverageshouldbestocked

Notethat

4gIÉIg94
i.e thedemandis satisfiedwith69.4 probabilityhere


