GLOBAL FINANCIAL ENGINEERING, INC. - GLOBAL ACCOUNTANCY
INSTITUTE, INC.
FINANCIAL RANDOMNESS ENGINEERING - PUBLIC DOCTRINE
COMPANION NO. 4

The Difference Between Game Theory and

Financial Randomness Engineering

Third Differentiation Paper - The Axis of Equilibrium
Global Entropy & Game Theory Research Division

Game theory and Financial Randomness Engineering are not the same
discipline, and the difference between them is the difference between playing a
game and building the field on which games are played. Game theory solves for
equilibrium among rational players within a defined game. Financial
Randomness Engineering designs and governs the random field itself — the
architecture within which any such play would occur. The one is internal to a
game whose rules are given; the other engineers the structure those rules
presuppose.

This companion draws the third and last of the differentiation boundaries that locate
Financial Randomness Engineering among the established sciences of uncertainty.
It draws the line along the axis of equilibrium.

What Game Theory Does

Game theory is the mathematical study of strategic interaction among rational
agents. It begins from a specified game: a set of players, the strategies available to
each, the payoffs that follow from every combination of strategies, and the
information each player holds. Upon that specification it performs its characteristic
work — it solves for equilibrium, identifying the strategy profiles from which no
player can profitably deviate. The Nash equilibrium and its refinements, the analysis
of dominance, the distinction between zero-sum and non-zero-sum play, the use of
mixed strategies: all are instruments for answering a single question — given this
game, how will rational players play it, and where will their interaction come to rest?

Mark what is given and what is sought. The game is given — its players, its rules, its
payoff structure, and whatever role chance plays within it are all fixed before the
analysis begins. What is sought is the equilibrium, the stable resolution of play
among the agents. Game theory reasons within fixed rules toward a stable outcome.
The arena is a premise; the equilibrium is the conclusion.
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Randomness enters game theory, but always in a bounded and instrumental role. It
appears as the moves of nature — exogenous chance built into the structure of the
game — and it appears as mixed strategy, the deliberate randomisation by which a
player makes himself unpredictable. In both cases randomness is a feature within a
given game, not the object of the discipline. Game theory does not engineer
randomness; it accommodates it as a fixed condition or wields it as a tactic.

This is a monumental body of knowledge, and Financial Randomness Engineering
neither disputes nor diminishes it. The Division within which FRE is developed
carries game theory in its very name, and employs it without reservation.

What Financial Randomness Engineering Does

Financial Randomness Engineering does not enter the game. It builds and governs
the field on which a game would be played. Where game theory takes the arena as a
premise and solves for play within it, FRE takes the structure of the arena — the
architecture of randomness itself — as the object to be designed, governed, and
operated. The game theorist, given a board, finds the best play. The randomness
engineer designs and governs the board.

It will occur to the careful reader that game theory has a branch which designs
rather than solves — mechanism design, sometimes called reverse game theory,
which constructs rules and incentives so that rational agents, playing their
equilibrium, arrive at a desired outcome. Is Financial Randomness Engineering not
simply that? It is not. Mechanism design still designs a game: its material is players
and their incentives, and its object remains the equilibrium behaviour of agents, now
run backward from a desired result. Financial Randomness Engineering designs no
game and elicits no behaviour. Its material is not agents and incentives but the
structure of randomness itself, governed as institutional substrate under doctrine,
whether or not any strategic agent is present at all. Mechanism design engineers
incentives to shape players; FRE engineers the random field that would underlie any
play whatsoever.

The contrast can be put in one line. Game theory and its design branch are
disciplines of the players — of how rational agents act, and of how rules may be set to
shape that action. Financial Randomness Engineering is a discipline of the field — of
the structured randomness that is logically prior to any player taking any action
upon it.

Why the Distinction Matters

For a reader meeting the work of Global Financial Engineering, Inc. and Global
Accountancy Institute, Inc., the distinction clarifies what might otherwise seem a
puzzle in the Division’s own name. The Global Entropy & Game Theory Research
Division studies game theory — alongside entropy and the wider analysis of strategic
uncertainty — as one of the established sciences of randomness it engages and
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employs. But Financial Randomness Engineering, the discipline developed within
the Division, is not game theory, just as it is not probability theory and not stochastic
finance. The Division uses these sciences; it is not reducible to them. FRE makes no
claim to a new equilibrium concept or a sharper solution to a given game — those
would be contributions to game theory. It offers, instead, the governance of the
random field as institutional substrate: the architecture beneath the play, and not
the play itself.

Closing

Game theory and Financial Randomness Engineering meet wherever strategy and
randomness meet, and divide on which of the two they take as their object. Game
theory takes the game as given and solves for equilibrium among its players.
Financial Randomness Engineering takes the structure of randomness as material
and designs the field of play itself. The one finds the best move on the board; the
other builds the board.

This is the fourth companion in the public series and the last of its three
differentiation papers. The companion that follows is the capstone. Having set
Financial Randomness Engineering against probability theory, against stochastic
finance, and against game theory, it names together the province that none of the
three occupies — the province where description, pricing, and equilibrium all end,
and engineering begins.
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