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WHY HOLD INVENTORY AT ALL?
Possible Reasons (Selection)

• Satisfy demand in a timely manner (at a sufficiently high service level, e.g., in terms of fill 
rate and/or probability of stockout)

• Take advantage of economies of scale, e.g., because of fixed cost (truck costs the same no 
matter how full) or nonlinear pricing by suppliers (quantity discounts)

• Comply with regulatory requirements (e.g., spare parts for military, pharmaceutical supply, 
water)

• Guard against disruptions: supply-chain resilience (e.g., 7-day water storage at Evian, dual 
sourcing by military)

• Smoothen production (decoupling of different production steps)

• Prepare for high seasonal demand given limited production capacity

• Safety against stochastic demand and supply (lead time) fluctuations
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DIFFERENT TYPES OF INVENTORY
Cachon/Terwiesch (2009)

1. Pipeline Inventory
It takes time to process or service a unit (e.g., a patient in a hospital), which implies an 
inventory (I) by Little’s Law: I  = R x T, where R = avg flow rate (e.g., 
1 patient/hr) and T = avg flow time (e.g., 2 hrs, so I = 2 patients). 

2. Seasonal Inventory
If the sales (s) in a selling season (of length t) exceeds the production capacity (k), then it is 
necessary to produce a sufficient stock. For example, if t = 60 days, s = 200 widgets/day, 
and k = 50 widget/day, then one needs to start production 180 days ahead of time and 
produce for 240 days in total, for a maximum inventory of 9,000 widgets (at the beginning of 
the selling season) and therefore an average inventory of 4,500 widgets (over the entire 240 
days of production activity).

3. Cycle Inventory
To take advantage of scale economies it is often useful to process several flow units 
together. For example, the EOQ model can be used compute the “economic order quantity” 
in the presence of fixed ordering cost.

4. Decoupling Inventory (Buffers)
To decouple different sequential production steps (e.g., piece manufacture and assembly), 
it is necessary to keep local queues. The reduction of these buffers is the goal of “lean 
manufacturing,” e.g., using “kanban” produce-to-demand systems

5. Safety Inventory
A safety stock (s) compensates for a random lead time (LT, with stdev LT) and random 
demand (D, with stdev D). A standard rule of thumb used (here without derivation) is:
s = z sqrt(LT * D

2 + D2 * LT
2), where z is the inverse of the normal distribution at the 

service-level (e.g., at 95% in-stock probability it is z = 1.64). The newsvendor problem 
(discussed below) can be solved to optimize the safety inventory given model specifics.

- 4 -MGT-528-Autumn-2022-TAW

AGENDA

Inventory Management I: Economic Order Quantity

Inventory Management II: The Newsvendor Problem

Key Concepts to Remember
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STUDENT PROJECT (2018): UCHITOMI

Source: Tatara, S., Wan, Z. (2018) “Uchitomi Lausanne: Inventory Management and Price Discrimination,” MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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KEY CONCEPTS TO REMEMBER

• Reasons for keeping inventory
• Different kinds of inventory

- Cycle inventory
- Pipeline inventory
- Seasonal inventory
- Decoupling inventory (buffer)
- EOQ (Economic Order Quantity)
- Safety inventory

• Standard newsvendor problem
• Leibniz’ rule


