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• Commonly known as:
• Last Time Buy (LTB)

• Lifetime Buy

• End of Life Buy

• Final Order

• Motivated by spare parts setting
• Supplier has discontinued an essential component and manufacturer must make LTB
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Assumptions
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• We consider only devices that are too costly to repair

• Zero lead time

• Until the final period, warranty claims are satisfied as they arrive

• Leftover units have no salvage value
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1. Independent period to period
2. From a family of infinitely-divisible distributions (e.g. Normal)
3. Non-negative in each period
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Simulation Results
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Does this pattern always hold?
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Simulation Results
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Does this pattern always hold?

No
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period 0 saves little on 
inventory, but incurs an 

additional cf

29



Counterexample

May 6, 2019 UC Berkeley IEOR

In this case: ch T > cs

Stopping in period 1 vs 
period 0 saves little on 
inventory, but incurs an 

additional cf

However, stopping 
in period 5 is 

optimal
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2. From a family of infinitely-divisible distributions (e.g. Normal)
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Stochastic Dynamic Program with Learning

May 6, 2019 UC Berkeley IEOR

In each period,

1) Update failure rate estimates by age

2) Calculate expected cost of:
a) Making the Last Time Buy now

b) Best option involving producing now and making the LTB later

If the DP value function were convex, we might be able to solve the problem, 
but we already showed that convexity is not guaranteed
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Shortage CostsHolding CostsOperational and Production CostsCurrent Period:

44
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Expected Cost to Go
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Motivating Example
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Two possible hazard rates, but incomplete information due to an immature 
population of devices

Assumptions
• No learning in these examples

• The warranty period is 12 months

• Replaced devices are no longer eligible for warranty claims

• In each period, demand is observed before being satisfied

Purpose: To show the value of delaying the Last Time Buy
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Potential Warranty Claims
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Resulting Demand and Cost
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LTB
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Two Scenarios
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How sure 
are you at 
this point?
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q*(4) = 260
Cost = 4234

q*(6) = 300
Cost = 4356

Cost of two period delay: 2.8% 
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Two Scenarios
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q(4) = 260
Cost = 5364

Cost of two period early: 13% 

q*(6) = 410
Cost = 4748
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Short Product Life Cycles
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Short Product Life Cycles Warranty Expiration
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Short Product Life Cycles Warranty Expiration Internet of Things
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Thank you
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