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H ier a r c h ic a l mod el o f c ompet i t i on u n d er u n c er t a in t y .

B ardin A . E., Zhit eneva J. N .

A bst ract .
Oligopoly is a basic concept in the theory of compet it ion. This st ructure is the central object

of research in the economics of markets. There are many mathemat ical models of the market
that are formalized in the form of an oligopoly in economic theory.

The Cournot oligopoly is an elementary mathemat ical model of compet it ion. The principle
of equilibrium formalizes the non-cooperat ive nature of the conßict . Each player chooses the
equilibrium strategy of behavior that provides the greatest proÞt , provided that the other
compet itors adhere to their equilibrium strategies.

The Stackelberg model describes a two-level hierarchical model of Þrm compet it ion. The top-
level player (center, leader) chooses his st rategy, assuming reasonable (opt imal) decision-making
by the lower-level players. Lower-level players (agents, followers) recognize the leadership of the
center. They consider thecenterÕsstrategiesknown. Theseplayerschoosetheir st rategies, want ing
to maximize their payo! funct ions. This hierarchical st ructure is from a game point of view a
case of a hierarchical game ! 1.

The indeÞnite uncontrolled factors (uncertaint ies) are the values for which only the range of
possible values is known in this paper. Recent ly, studies of game models under uncertainty have
been act ively conducted. In part icular, non-coalit ional games under uncertainty are invest igated.

The concepts of risk and regret are formalized in various ways in the theory of problems
with uncertainty. At the same t ime, the decision-maker takes into account both the expected
losses and the possibility of favorable act ions of factors beyond his control. This art icle examines
the two-level hierarchical st ructure of decision-making in the problem of Þrm compet it ion. A
linear-quadrat ic model with two levels of hierarchy is considered. This model uses the concepts
of Cournot and Stackelberg under uncertainty. Uncontrolled factors (uncertaint ies) are ident iÞed
with the act ions of the import ing company.
























