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Abstract

In this paper a modeling framework for optimal design, warranty and price for new products sold
with a maintenance service contract is developed. The model considers situations with one
customer and a unique service provider which is the Original Equipment Manufacturer (OEM).
The latter intends to offer with each sold product a service contract according to which he
commits to perform all maintenance actions over the product lifecycle. Four contract options are
to be investigated by the manufacturer depending on the coverage period and the nature of the
maintenance activities to be performed. Two scenarios, related to product warranty and price, are
considered. The learning effects arising from the impact of the total sales volume on the product
price, as well as the impact of the experience gained in the product maintenance on the preventive
maintenance cost are also considered. The model allows the manufacturer to set the optimal
combination of the product design (reliability), sale price and warranty period which maximizes
the discounted profit over the product lifecycle for each option and for the two scenarios of
pricing and warranty. The necessary optimality conditions for each scenario are derived.
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1. Introduction

The technological advances achieved in recent years have led to the emergence of
increasingly complex products in the marketplace. As a result, customers have become
concerned about the capability of the acquired product to consistently achieve its planned
functions over its life cycle. Here, warranty plays a significant role in reassuring
customers, as the warranty provided by the manufacturer is usually associated with
product reliability. Warranty can be considered an agreement between customers and
sellers in the form of a contract, which begins at the moment of product acquisition and
terminates at the end of the warranty period.
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