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About production strategies…

Chapman et al.

Some terms

Lead Time: how long it takes from 
order to delivery

Throughput Time (TH): how long 
it takes to complete product from 
start to stock or shipment 

Cycle Time or Takt Time (CT): how 
long are work phases in 
production (should be balanced)

WIP = Work in Process

Little’s Law: WIP = TH x CT



Schematic chart of Working Capital and WIP
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Background for lot sizing

• Why do we have SKUs (Stock Keeping Unit)?

Max inventory = Q + SS

Avg inventory = Q/2 + SS

Safety Stock SS (see e.g., Talluri)

Q

= Reorder Point (ROP)  typically DL

Q = Lot Size  



Background for lot sizing

• What is lot sizing? 

• The eldest known approach is EOQ (Economic Order Quantity) and it’s ”sister” formula EPL
(Economic Production Lot)

• First introduced 1913 by Harris. 

• Widely studied method, Andriolo et al. 

where
D = annual demand (units)
S = cost per order (or ordering costs)
I = holding cost %
H = holding costs (€) = I x C

Assumptions (Basic EOQ)
• Demand is known and independent
• Lead time is known and constant
• Receipt of inventory is instantaneous and 

complete
• Quantity discounts are not considered
• Only variable costs are setup/ordering 

and holding
• No stockouts

How_many_parts....pdf


About safety stock (SS)

Talluri et al.

Notations vary to some 
extend, depending on source

Q = Lot Size  



About safety stock (SS)… cont.

Sources: MAOL ja ExcelService level Factor

80,00 % 0,841621

90,00 % 1,281552

95,00 % 1,644854

98,00 % 2,053749

99,00 % 2,326348

99,50 % 2,575829

99,99 % 3,719016

NORMS.INV.(cell)

Yhdistelmä_varmuusvarasto_kiertonopeus_Eoq.xlsx


About our papers

• We have written 5 papers and published 3 papers of Lot Sizing (still to come: one submitted and one accepted 
waiting in queue – really long thruput time…)

• In all our papers we utilize Multiobjective Optimization

• Professor Kaisa Miettinen, JYU supervisor

• Her doctoral students Adhe Kania (4 papers) and Risto Heikkinen (1 paper) are the main authors
• Real-life data from a production company

• Supply Chain Manager acted as the DM – Decision Making Support worked in a beautiful way

• We had several DM sessions – Learning Curve could be noticed

• My role merely practical point of view based on industrial experience and defining Objective Functions and Constraints

• We have several conflicting Objective Functions (depending on the Model):
• Inventory Turnover (ITO)

• Cycle Service Level (CSL)

• Costs (Holding Costs, Ordering Costs and Purchasing Cost)

• Probability of Product Availability (PPA)

• Minimum Order Quantity (MOQ)

• Constraints: 
• Fill Rate (FR)

• Order Policy with MOQ and rounding value there

• Lower Bound for Decision Variables (depending on the Model)
• Safety Order Time (SOT)

• Safety Stock (SS)

• Safety Lead Time (SLT)
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