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Today’s topic

• What is inventory?

• Inventory profile

• How to decide how much to order?

• How to decide when to order?



What is inventory?
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- a stock of materials

• Raw material

• Work in process (WIP)

• Finished goods

Types of inventory:



Major reason: absorb the mismatch btw supply and demand

Demand

…
…

Why having inventory?
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Why having inventory?

Absorbing mismatch in various situations:

• Smoothing the production 

• Insurance against uncertainties

• Secure sales opportunities 
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Drawbacks of having large inventory?

• Tying working capital
• Deterioration
• Obsoleting
• Taking space
• Staff cost
• Hiding problem (TPS, Lean)

Enough to secure operations but not too much!



How much inventory to have?
Inventory profile
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50pcs/month
(600pcs/year)Order! Order!
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Q: Lot size

TBO: Time between orders

L: Delivery time



How much inventory to have?
Inventory profile

Time

50pcs/month
(600pcs/year)Order! Order!

Safety 
stock

Cycle 
stock
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Inventory profile

N
um

be
r o

f g
oo

ds
 a

t 
in

ve
nt

or
y

Time

50pcs/month
(600pcs/year)Order! Order!

Q

Q: Lot size

TBO: Time between orders

L: Delivery time

• How much to order?
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Q

Q

+ -
• Less frequent order
• Less extern transport
• More discount
• …

• More space
• Risk of obsolete
• More staff
• …

Q
• Less space
• Less risk of obsolete
• Less staff
• …

• More frequent order
• More extern transport
• Less discount
• …

How much to order?



Economic Order Quantity (EOQ)

Total cycle-inventory cost

EOQ



EOQ:  Assumption

Time

Note: Discount (incl. external transportation cost) is not included in this model

• Demand rate is constant
• Delivery lead time is constant 



Holding cost

Q: Lot size

H: Holding cost of one unit during a 
year (often percentage of unit value) 

Holding cost includes…
• Lost of capital (cost of sleeping 

money)
• Storage and handling
• Tax and insurance
• Theft
• Obsolete
• Deteriorate



Ordering cost

D: Annual demand 
S: Ordering cost per order 

Ordering cost includes…

• Ordering (administrative) cost
• Setup cost



EOQ calculation
Total annual cycle-inventory cost 

=   Annual holding cost + Annual ordering cost
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TBO at EOQ

Example:

D = 1000
EOQ = 100
TBOEOQ = 100/1000

=1/10

EOQ

?   



EXAMPLE  1
EOQ, Cost, TBO
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• You sell BF 18 units per week
• You pay for the supplier BF, $60 per unit
• Cost of placing an order $45 per order
• Annual holding cost of BF is 25% of BF’s value
• The shop is open 52 weeks per year
• Current lot size is 390

Question:
1) What is the current total inventory cost (annual)?
2) EOQ?  Total cost at EOQ?
3) TBOEOQ ?



a)
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b)
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• Continuous review (Q) system 

• Periodic review (P) system

• Two bin

Three well known inventory control systems:

When to place order?



Q (often EOQ)

Continuous review (Q) system

L

Re-order
level



Q (often EOQ)

Continuous review (Q) system

L

Re-order
level

• Q: Const.
• ROL: Const. 
• TBO: Flex

Safety 
stock



Q

L

R

Re-order point 

= Average demand during lead time + Safety stock

=

dL

d: average demand per period
(day, week, month)

L: Lead time



L

The chance of not 
becoming out of stock

The chance of 
becoming out of 
stock

Cycle-service level (%)



L
L



L
Safety stock 

= z σdLT

σdLT : standard deviation of the 
demand during the lead time

z : how many times of σdLT needed to
achieve the desired cycle-service level



L

R

Re-order point 

= Average demand during lead time + Safety stock

=

dL

d: average demand per period
(day, week, month)

L: Lead time

z σdLT

=

σdLT : standard deviation of the 
demand during the lead time

z : Number of σdLT needed to
achieve the cycle-service level





• Weekly average demand 
75 with σd of 15 

• Lead time 3 weeks

Variance of demand during 
3 weeks = 3𝜎ௗଶ

Standard deviation of demand 
during 3 weeks =          =3𝜎ௗଶ 𝜎ௗ 3

(Example)



EXAMPLE 2
Reorder point (ROP) & safety stock

in Continuous review system
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Question

34L

85

Solution:

dL = 85

?

R?

The area 
is 95%

R = dL + z σdLT
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z for 95% of 
area is 
1.64 or 1.65



Question

36L

85

Solution:

dL = 85

The area 
is 95%

R = dL + z σdLT

= 85 + 1.65 x 40 

= 151

66

151



• Continuous review (Q) system 

• Periodic review (P) system

• Two bin

Three well known inventory control systems:

When to place order?



Periodic review (P) system

Order Order

Order to fill up this level (e.g. max allowed space) 

• T  :  Const.
• P(TBO) :Const.
• ROL : Flex

Target 
inventory 
level



Periodic review (P) system

• P can be any 
convenient interval

• P can be based on 
TBOEOQ

• T is based on 
demand during 
P+L



Calculating Target inventory value (T) 

= d (P+L)

Average demand 
during P+L

Safety stock 

= z σP+L

σP+L : Standard deviation
of demand during P+L



Calculating Target inventory value (T) 

T = d (P+L) + z σP+L

= d (P+L) + z σd 𝑃  𝐿



EXAMPLE 3
P system
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Demand for a bird feeder is normally distributed with a 
mean of 18 units per week and a standard deviation in 
weekly demand of 5 units. The lead time is 2 weeks, 
and the business operates 52 weeks per year. EOQ is 
75 units. We aim for cycle-service level of 90 percent.

Find P and T for the P system
Answers are to be rounded to the nearest integer.
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P = TBOEOQ = EOQ/D T = d (P+L) + z σd 𝑃  𝐿
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- Order when the other becomes empty

Two bin system



Hybrid systems

Optional replenishment systems
• Optimal review, min-max, or (s,S) system, like the P system
• Reviews IP at fixed time intervals and places a variable-sized order to 

cover expected needs
• Ensures that a reasonable large order is placed

Base-stock system
• Replenishment order is issued each time a withdrawal is made
• Order quantities vary to keep the inventory position at R
• Minimizes cycle inventory, but increases ordering costs
• Appropriate for expensive items

Visual systems
• Allows employees to place orders when inventory visibly reaches a 

certain marker. (E.g. Kanban)
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• Continuous review (Q) system 

• Periodic review (P) system

• Two bin

Three well known inventory control systems:

When to place order?
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