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Today’s topic

• Inventory measures

• The ABC system

• Specific situations in finding economic order quantity

 Non-instantaneous replenishment

 Quantity discount

 One-period decisions



Inventory measures

o Average aggregate inventory value (A)

= ∑i (No of unit Xi* Value of unit Xi)

o Week of supply

= A / Weekly sales

o Inventory turnover

= Annual sales / A

10 MSEK

(Example)

Weekly sales = 2M

W of S = 10/2 = 5w

Annual sales = 80M
Inv. turnover = 8 turns



EXAMPLE  1
Inventory measures



• Annual sales : $3,410,000
• Operates 52 weeks
• Inventory info on the right 

a. What is the average aggregate inventory value?
b. Week of supply?
c. Inventory turnover?

Questions:



a. Average aggregate inventory value (A) ?



b. Week of supply?

= A / week sales = A / (annual sales/52)

= 360,500 / (3,410,000/ 52) = 5,5 weeks

c. Inventory turnover?

= Annual sales / A = 9,5 turns



ABC analysis

Percentage of items



ABC analysis

Percentage of items

Constant attention

Periodic attention

Relaxed



The Pareto principle

The Pareto Principle (also called 80/20 
rule)

The 80/20 rule means that in anything, a 
few (20 percent) are vital and many (80 
percent) are less vital.
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EOQ

EOQ at standard situation



Non-instantaneous replenishment

Example : Chemical plant

A
Used for 
another 
process

Producing
chemical A

Setup cost to initiate 
the production Produce Q when 

becomes empty



Inventory profile for Non-instantaneous 
replenishment

For chemical A
p d

A



Inventory profile for Non-instantaneous 
replenishment

For chemical A
p : production rate
d : demand rate
Imax : max inventory level
Q : Lot size

What is the economic Q?



Non-instantaneous replenishment
Finding economic Q
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p
QImax

where
p = production rate 
d = demand rate
Q = lot size

Maximum cycle inventory (Imax): 

Imax = Production time to produce Q x Building up rate



Imax / 2

Average cycle inventory 
is no longer Q/2 (as in 
EOQ). Instead it is Imax /2

Non-instantaneous replenishment
Finding economic Q



Total annual cost = Annual holding cost + Annual ordering or setup cost
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D = annual demand
p = production rate 
d = demand rate
Q = lot size
H = holding cost per unit
S = (ordering)setup cost per setup

Non-instantaneous replenishment
Finding economic Q

=> Economic production lot size:

=>



EOQ vs. ELS
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DS
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H
DS2

Economic order size for instantaneous replenishment

EOQ =

Economic production lot size with non-instantaneous 
replenishment

ELS =



EXAMPLE 2
Non-instantaneous replenishment



• Demand: 30 barrels per day
• Production rate : 190 barrels per day
• Set up cost : $200
• Annual holding cost : $0,21 per barrels
• Operate 350 days per year

Questions:

a) ELS?
b) Annual total cost with ELS?
c) TBO for the ELS?
d) Production time per lot? 



Solution
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Quantity discounts

Order quantity Price per unit
0 to 99 $4
100 to 199 $3,5
200 and more $3

How to find economic order quantity?



Quantity discounts

Total annual cost =Annual holding cost + Annual 
ordering or setup cost + Annual cost of materials

where
Q = lot size
H = holding cost
D = annual demand
d = demand rate
S = ordering and/or setup cost
P = price/unit

    PDS
Q
DHQC 
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    PDS
Q
DHQC 
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Order 
quantity

Price per 
unit

0 to 99 $4
100 to 199 $3,5
200 and 
more

$3



Quantity discounts
How to find economic order quantity?

Step 1:

Calculate EOQ for each 
price level

Step 2:

• Find feasible EOQ with lowest 
price level

• Compare total cost
- at the EOQ
- at price break quantity at 

lower price level



EXAMPLE 3
Quantity discounts



• Annual demand : 936 units
• Order cost : $45 per order
• Annual holding cost : 25% of unit price
• The price schedule in the table

Question: 

Order quantity for minimum total cost?



Solution

Step1: Calculate EOQ at each price level

Feasible



Solution
Step2:

• Find feasible EOQ at lowest price
• Compare total cost

- at the EOQ
- at price break quantity at lower price level
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One period decisions

One of the dilemmas facing many retailers is how to 
handle seasonal goods. Often, they cannot be sold at 
full markup the next year (or other periods) because of 
changes in styles. This type of situation is often called 
the newsboy problem.



One period decisions -
how to find economic order quantity?

Step 1: List different demand levels and probabilities



One period decisions -
how to find economic order quantity?

Step 2:  Develop a payoff table as below

Demand
10 20 30 40 50

10
20
30
40
50O

rd
er

 q
ua

nt
ity

You sell them all

Payoff = 𝑝𝑄

You don’t sell out

Payoff = 𝑝𝐷 െ 𝑙ሺ𝑄 െ 𝐷ሻ

p: profit per unit
l : loss per unit



One period decisions -
how to find economic order quantity?

Step 2:  Develop a payoff table as below

Demand
10 20 30 40 50

10
20
30
40
50O

rd
er

 q
ua

nt
ity

You sell them all

Payoff = 𝑝𝑄

You don’t sell out

Payoff = 𝑝𝐷 െ 𝑙ሺ𝑄 െ 𝐷ሻ

p: profit per unit = 10$
l : loss per unit  = 5$

100 100

= 10x10 – 5(40-10)
= - 50

-50



One period decisions -
how to find economic order quantity?

Demand
10 20 30 40 50

10 100 100 100 100 100

20 50 200 200 200 200

30 0 150 300 300 300

40 -50 100 250 400 400

50 -100 50 200 350 500O
rd

er
 q

ua
nt

ity

Step 2:  Develop a payoff table as below



One period decisions -
how to find economic order quantity?

Step 3: Calculate the expected payoff of each Q

Demand
10 20 30 40 50

10 100 100 100 100 100

20 50 200 200 200 200

30 0 150 300 300 300

40 -50 100 250 400 400

50 -100 50 200 350 500O
rd

er
 q

ua
nt

ity

E(X) ൌ ∑ 𝑥𝑝

E(Payoff at Q=30) = 0*0,2+150*0,3+300*0,3+300*0,1+300*0,1
= 195



One period decisions -
how to find economic order quantity?

Step 4: Choose the order quantity Q with the highest
expected payoff.

Demand
10 20 30 40 50

10 100 100 100 100 100

20 50 200 200 200 200

30 0 150 300 300 300

40 -50 100 250 400 400

50 -100 50 200 350 500O
rd

er
 q

ua
nt

ity

Expected 
payoff

100

170

195

175

140



EXAMPLE 4
One period decisions





Supply 
exceeds 
demand 
=> Case 2

Demand 
exceeds 
supply => 
Case 1





Relevant book chapters

• Chapter: Managing inventories

• Supplement C: Special inventory models


