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INTRODUCTION

1. Decision-making in hierarchical organizations

2. Decision-making problem

3. Bard’s example
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1. Decision-making in hierarchical organizations: 
the decision process

• Suppose an organization with 2 levels of
hierarchy in decision making: the leader at the
upper-level and the follower at the lower-
level.

• Example: a private company, in which the top
management has overall economic objectives
and where the spezialized divisions have
productivity and marketing objectives.
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1. Decision-making in hierarchical organization: 
the equivalent game

• The decision process is such that the two levels
proceed sequentially: the leader may influence the
follower’s decision, and the follower observes the
leader’s decision and reacts optimally.

• This problem is similar to the static noncooperative 2-
person game by Stackelberg. The 2 players optimize
their own payoff function by controlling their decision
variables. Both players have a perfect information
about the objectives and strategies of the opponent.
The leader plays first, but must anticipate all the
possible reactions of his opponent and the follower
reacts optimally.
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2. Decision-making problem
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3. Bard’s BLP example
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3. Bard’s BLP example
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1. Hierarchical programming problem
1.1 Multi-level programming
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1. Hierarchical programming problem
1.2 Nash-Stackelberg equilibrium solution
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1. Hierarchical programming problem
1.3 Resolution methods
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1. Hierarchical programming problem
1.3 Resolution methods: Kth Best approach
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2. Nash-Stackelberg game application:

2.1 Bialas & Karwan’s example
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2. Nash-Stackelberg game application:
2.2 Rational  reaction sets
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2. Nash-Stackelberg game application:
2.3 Nash-Stackelberg equilibrium
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