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ABStRACGY

Fer true eptimum eperatiem et reerder level pelicy of imvet-

. ery cemtrel , reerder levels and replemishment erder quanti-

ties must pe calculated jeimtly . This is because the size eof
eme quantity directly imfluemces the size eof..the ether im the

: everall reerder level invewtery situatiem - Assumimg that

demand per umit time is distriputed wermally amd leadtime 1is
cemstamt . Frem mermal distributiem table, am appreximate

: relation between %erceltage prebability (k) ef steckeut ald5

o safty steck ef (k) stamdard deviatiem ef demawd durimg the
leadtime is givem . Usimg this relatiem im the tetal cest eq-

. uatiem te calculate the steck-eut term , we cam geg a direct

value fer replemishment erder quamtity awd reerder level qua-
mtity which emwsure the mimimum cest required fer eptimum pel-
icy - Am example is givem te preve that this methed preves '

" the eptimum selutiem rather thaw the ewe of separate calculat-

iem of the twe parameters eof this pelicy .

ANALYSIS

" Assumptiems are made that (1) demawd per umit tiue is distri-

puted mermally , (2) leadtimes are cemstamt - Amd the result-
ant prebability ef a steckeut eccurimg, givem a safty steck:
of (k) stamdard deviatiews eof demawnd durimg the leadtime is
described with & maximum errer eof emly 34 by twe limear leg-
arithmic appreximatiems see Fig. 1 such that : .

: leg, F = a - bk (1)

a - bk
er F = e

where a=5.65 & b=2.49 fer 1.33k 3.2 (0.14 S F S10% )
a=4.08 & b=1,32 fer Osks1.3 (104 < P S50% )

The tetal ammual cest ( imcludimg a steckeut term ) cam them
be evaluated as fellews :

C = mumber ef steckeuts per year X cest ef am imdividual
steckeut + sumber eof replemishment erders placed X cest
of placimg am erder + 1/2 average replemishment quamtity

X unit cest ef helding + safty steck X umit cest ef
helding .

. _ A% *™™ e, ac,
= o + ; + koy\| IC, (2)
)q N S - .

Thus
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SWhere

H

the amnual usage , demand er sale fer imvemtery
item . .

cest of am imdividual steckeut (shertage) .
standard wermal deviate |,

2 KQ e
w0
Tl

]

the replemishment erder size ,

the cest of placimg a replemishment erder ,
Cp = the annual cest ef neldimg eme umit ef imvemtery ;
04 = the stamdard deviatiem er demawd per usit Time ,

The values eof (k; and (6) that miwnimise C are feuwd by diffe-

iremtiatinmg C partially w.r.t. peth k and q and setting These

partial derivatives 3C/?k ?ld’3C/bq simultareeusly te zere

Q
@
i

a—-bk
Hence = + 04\/L C, = 0O
100q .
-AC, 4P el oy
and 5 = ey =0
: 100q q 2
frem which :
. . ONVL 04°L 24 o, :
= 1 + + | (3)
b b2 Ch

‘The cerrespendimg mumber ef stewdara deviatiemns ef demand
u%urigg the leadtime (k) required as a satty steck is givem by
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Hemce for 1.3<k<s3,2 (D IEP <10% )

X - 7 %
S [5_65 _lege 100 dd\chng

2.4Y 2.49Cg A J
tand Tor Ok 1.3 (1S F < H0% )
" 1 leg, 100 UgViCha
k = _4008 -
132 1.32¢4 A

*
These twe fermulae fer (k) preduce everlappimg selutiems 1w

the regien 4
q 04 VL C
d h < 0425

Cg A

0,13 <<

* 3
Havimg feumd the value ot (k) the reerder level required can
be feuma usimg

H-ﬁi+k‘0'd\/i
[ Where it cammet be assumed tnat the leadtime is cemstamt , an,
= ittempt sheuld be made te evaluate the stapdard deviaTiem ef
gemand durimg the leadvime as either (Vfiba f“D612”) er frem
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;1.1 te 1.4 times the stamdard deviaiiem ef demamd durimg anm
average leadtime ( accerdimg te Lewis ..[1 ]) .

Example :
Management of am emterprise cemsider te werk witn the reerder
, pelicy fer its imvemtery cemtrel givem that :-
' The demamd per week is distributed mermally with «am average :
. value ef 50 amd a stamdard deviatiem ef 37.5, alse the lead-
time is cemsidered te pe cemstamt amd with a duratiem ef 3
: weeks — Cheesimg a service level of 935.9 % i.e. prebability
of steck-eut eccurimg te be 1,1% , frem mermal Tables the :
: mermal stamdard deviate is feumd te pve (K) = 2.3 . raking the
erdering cests te be 1.5 LE/erder , ine neldimg cest/umit/
: peried = 0.25 LE. amnd the shertage cest te pbe 10 LE.
Selutien : (usimg the seperate calculatiem methed)
: 'he replenishment erder quamtity (q) = 173 unmits .
the reerder level guartity (M) = 300 umits
: the tetal cests usimng this methed = 80.80 LE.
Selutiewr : (usimg Tne Jjeimt calculatiem methed)
i Uase (A) high custemer service
the replemnishment erder quamtity (q) = 200 umits (equ. 3)
: stadard mermal deviate (k) = 1.6 (equ. 4)
the tetal cests = 76.3% LE. (equ. 2)
: Case (B) lew cusvemer service
The replemisnment erder quamtity (q) = 230 umits (equ. 3)
. 8tamdard wermal deviave (k) = 1,25 (equ. 4)
" the tetal cests = 77.63 LE. (qqu. 2) .
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