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The behavioral dimension matters in Probabilistic Risk Analysis (PRA) since players throughout a system incur costs to increase system reliability interpreted as a public good. Individual strategies at the subsystem level generally conflict with collective desires at the system level. Game theory, the natural tool to analyze individual-collective conflicts that affect risk, has been integrated into PRA by Hausken (2002). Conflicts arise in series, parallel, and summation systems over which player(s) prefer(s) to incur the cost of risk reduction. Frequently, the series, parallel, and summation systems correspond to the four most common games in game theory, i.e., the coordination game, the battle of the sexes and the chicken game, and prisoner's dilemma, respectively.
The following three further developments to the merger of PRA and basic game theory can be made.
1. One-shot play can be substituted with repeated play. Common equilibrium concepts are
sequential equilibrium (Kreps and Wilson 1982) and trembling-hand perfect equilibrium (Selten 1975), with subsequent equilibrium refinements (Dixit and Skeath 1999:178, 210, 212, 424, Fudenberg and Tirole 1991:337-341, 351-356, 437-477, Harsanyi and Selten 1992, Rasmusen 2001:28). Repeating a game finitely many times gives the same one-shot solution in every round, due to the argument of backward recursion. For infinitely repeated games, the Folk Theorem (Fudenberg and Maskin 1986:533) is especially famous. It states that "any individually rational payoff [i.e., utility] vector of a one-shot game of complete information can arise in a perfect equilibrium of the infinitely repeated game if players are sufficiently patient." Applied to the prisoner's dilemma considered, mutual cooperation can be sustained as an equilibrium in the infinitely repeated game if the discount factor is sufficiently close to one. An alternative is Axelrod's (1984) tit-for-tat strategy, which may also sustain cooperation.

2. Complete information can be substituted with incomplete information (Dixit and Skeath 1999:397-432, Fudenberg and Tirole 1991:207-434, Harsanyi and Selten 1992:9-12, 285-339, Rasmusen 2001:38-65, 137-291), successfully formalized in the Harsanyi doctrine (Harsanyi 1967/68), which lets each player form a subjective probability distribution over the alternative possibilities, or types, of incomplete information for the other players (This superseded earlier infinite recursions of the kind "If I think that you think that I think ...."). A player's type is thus his characteristics of psychological, physical, or other nature. Examples of types are a player's ability to work (which may be high or low), his competence, his ability to handle risk diligently, his discounting of the future, his threshold level for fatigue, and his reservation price (when buying or selling an asset). Incomplete information can be symmetric or asymmetric across players, e.g., one-sided, two-sided, or n-sided.

3. The utility to each player can in accordance with principal-agent theory (See Laffont and Tirole (1999) for the state of the art) be supplemented with a utility to a manager (principal) who allocates compensation to each player (agent) and incurs unit maintenance or capital costs for each unit. The principal's strategy set is the range of possibilities for paying the agents and incurring unit costs. The principal maximizes his utility under the constraint that each agent that works for him is maximizing at the same time. Informational issues usually play a role, a typical example being that agents are fully informed and the principal incompletely informed. (Hausken (1996a:21-29) considers a simple principal-agent problem with adverse selection, where a risk-neutral, incompletely informed principal assigns probabilities to two possible types (high versus low cost of production) for a risk-averse agent who is fully informed. The principal maximizes utility and obtains a second-best solution while the high-cost agent type is held down to his individual rationality constraint (participation constraint), where the incentive compatibility constraint of the low-cost agent type is binding.) The conventional economic theory of the firm (See Hart (1989, 1995) and Hart and Moore (1988) for the state of the art, and Laffont (2000) for more general applications of incentives to political economy), ignoring technical characteristics, defines property rights and designs incentive systems to address types of misbehavior such as free-riding, moral hazard, and adverse selection. The further potential is to develop a theory of the firm comprising a system with multiple units equipped with both behavioral and technical characteristics, in addition to one or several principals. Clever principals are aware of internal conflicts and address the public good incentive question by structuring utilities such that agents have a reason to cooperate across tasks. (The principal can be conceived as a (detached) decision maker maximizing according to multiple attributes as specified by the preferences of multiple stakeholders. See Accorsi et al. (1999), Apostolakis and Pickett (1998), and Bonano et al. (2000) for the application of multiattribute utility analysis, Keeney and Raiffa (1976) and Keeney and von Winterfeldt (1994) for the evaluation, ranking, and selection of remediation alternatives according to multiple stakeholders' preferences.)
