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Nextlet us considerstochasticmodels forperishableproductsalsocalled newsvendorproblem

We consider assume

A singleperishableproducte.gnewspaper foodflowers
seasonal

goods
suchasclothing

butalso
e.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 Ipenalty peritem e.g lostrevenue or lost
customer

goodwill

The amountsold is min D y
D if D Y

y if Day



theasti.com
gtrg Edth td

ifDey Oif D y allsoldpipelifDy hlyD ifDey Leftovers

Goalminimizeexpectedcostgivensomeprobabilitydistribution Ild forthedemand
probabilitythatdemanded

Expectedcost IILCJlyt E.cld.ie Bldl

Howdowe modelBold

Possibility 11 bruteforceusingempiricaldata.ie P empiricalprobabilitydistribution

E g suppose inthelast20days wesoldthefollowing ofproducts

9 1514 10 7 9 8 3 12 18 5 20 16 17 7 10 12 8 9 12

Then sold 3 5 7 8 9 10 12 14 1516 17 18 20

frequency 1 1 2 2 3 2 3 1 1 1 1 1 1
howmanydays

empiricalB E E E E E to to to to to to
EYE

Then ETC CH 151ft 171 t

Problems mightnothaveenough data e.g 1.2.46itemssoldnever
occurredabove

historicaldatanotalways good



Possibility12 use a theoreticP ldl maybe
usingadditionally

meanorspreadofhistoricaldata

If d ranges over largenumberof values it makes sense to approximate itby a
continuous probability distribution eld1

Then IITC let Chelalt dx

Icy t pmax O x y t hmax o e x all dx

EE
distribution

cy t pfixele la th f ly x end x

Goal minimize IIc yl Thus we compute

dEETLY
dy

c t p I l anildx p lx yla la ly th f abldx th lyHealey
Note ad If ixyldx ady Fla yl Fly yl IF antiderivativeinfirstvariable i.e

II.FIIjIhta.nh tall

I offixeldx flyy
d III ly
dy c p f audx th f andx



let us introducethecumulative distribution function Olly feudx
Notethat 0101 Saul de 1 allprobabilitiesintegrateupto 11

ly tells us theprobability that thedemand is satified if weorderyitems

Then d Italy
dy

t c p fallax Iyadx t hfauldx

E IE IE
c p t ptlOlly I 0

0141 Fn i.e we shouldchoosey't s t thisequation issatified

014 1 is called optimalservicelevel
solutions canbefoundalgebraically
or numericallyIgraphically

Example Assumeexponential distribution pix I e t withmso themeanvalve

I Totemisindeedthemeansince

feud IIe Ed Ingg d
I

X
integration

byparts MILEY tu
e dy me l O fufu

L glyl

Then Ohl If eFdr é lol eft 1
I
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gnaturallogarithm

In inEh y mm ÉtÉÉÉ

For exponentialdistributionwithmeany theoptimalorder quantity is y't phtt

NumericalexampleFor M 10000 10 200 P 450 Iggy
make

hnegative

y't 11856 so 1856 items morethantheaverageshouldbestocked

Notethat Olly
450200

ypgqggfi.ci
thedemandis satisfiedwith69.4 probabilityhere


