CLASS 7

FORMULATION AND SOLUTION OF ECONOMIC
ORDER QUANTITY (EOQ) MODEL

List of symbols used:

We shall use the following symbols for the development of EOQ inventory:

Symbol Meaning
Annual demand (units/year)

D

Order quantity (units)
Q

Ordering cost per order
Co

Holding cost per unit per year

Ch
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(1) Number of orders per year

(2) Average inventory =

(3) Ordering Cost (OC)

e}

= Total annual cost of storing inventory
= Number of orders per year X Cost per order

:ngo

(4) Holding Cost (HC)

= Total annual cost of placing order

= Average inventory X Holding cost per unit per year

:%xCh
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5. Total Inventory Cost (TC)

Ordering Cost (OC) + Holding Cost (HC)
—-(B Q
=(8xCo) +(§%Cn)

Our objective is to find Q such that the Total Inventory Cost (TC) is minimum.

We have, Total Inventory Cost=TC = (g X CO) + (% X Ch) ............. *)

Now by differentiate the above equation with respect to Q, we get:

d(T0) _ DGy | Ch

dQ Q2 2
Now to get the minimum cost, we equate the above derivative to zero as follows:

d(TC) __D><C0 +& ~0

dQ Q2 2
DxC Ch _
= QZO 5= 0
Cp _ DxC,
2 QZ
7 2xDxC,
Q cn
2xDxC
Q= % C: 2 (as Q can not be negative)
/2 DxC, \ . . .
This Q (: XC—Ii()) is the Economic Order Quantity (EOQ).
2
Thus EOQ = |Z2%%
Ch

Let TCim denote the minimum total inventory cost. Then TC,,;, can be obtained by
substituting Q by EOQ in equation (*) as follows:

TC :(gxco) +(%><Ch)

So, TC im = (% X CO) + (% X Ch)
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2xDxC,

\__Ch

——XC, | +| ——

m1m 2><D><CO © 2
m1m \/

DxC xCp, \/DxCOxCh

XCh

2

DXCxC
= TCppim =2 X /Th

= TCpim =42 XD X Cy x Cpy

Thus, the minimum total inventory cost = TC,,;,,, = \/ 2xDxC,xCy

Let N denote the number of orders per year under EOQ model.

Total annualdemand _ D __ D
Then, N = Optimal order size T EOQ 2xDxC,,
Ch
Thus, N = Number of ord der EOQ model=—2- = |2h
us, umber of orders per year under EOQ mode £0Q 2xC,
Let T denote the time between orders under EOQ model.
2xXDxC,
EOQ _y Ch f
Then, T = DxCh
EOQ 2xC,
Thus, T = Time between orders under EOQ model=—= DxCr
h
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Thus, under EOQ model, we have:

Symbol Meaning Formula
Annual demand (units/year)
D -
Ordering cost per order
G, -
Holding cost per unit per year
Ch, -
Economic Order Quantity
EO
Q EOQ = 2><]Z><Co_
h
Number of orders per year under
N
EOQ model . D DxCy
EOQ 2xC,
Time between orders under EOQ
T
model +_EOQ _ [2xC,
D D x Ch
Ordering Cost under EOQ model __D
oC OC =56 o
Holding (Carrying) Cost under EO EOQ
He g (Carrying) Q HC = x Cp,
model 2
Total Inventory Cost under EOQ TC = TCppim = (OC + HC)
TC model D EOQ
or Or EOQ ——xC, > X Cp,
TCim Minimum Total Inventory Cost = J 2xDxCyxCp
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