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1: out of equilibrium | Ãœbersetzung Englisch-Deutsch
This book moves from the consideration that the dominant equilibrium theory is not suited to deal properly with
economic changes like innovation and growth, which are, in the nature of structural changes, taking place through
processes in real time.

Indeed, for cell B,A 40 is the maximum of the first column and 25 is the maximum of the second row. For A,B
25 is the maximum of the second column and 40 is the maximum of the first row. Same for cell C,C. For other
cells, either one or both of the duplet members are not the maximum of the corresponding rows and columns.
This said, the actual mechanics of finding equilibrium cells is obvious: If these conditions are met, the cell
represents a Nash equilibrium. Check all columns this way to find all NE cells. Stability[ edit ] The concept of
stability , useful in the analysis of many kinds of equilibria, can also be applied to Nash equilibria. A Nash
equilibrium for a mixed-strategy game is stable if a small change specifically, an infinitesimal change in
probabilities for one player leads to a situation where two conditions hold: If these cases are both met, then a
player with the small change in their mixed strategy will return immediately to the Nash equilibrium. The
equilibrium is said to be stable. If condition one does not hold then the equilibrium is unstable. If only
condition one holds then there are likely to be an infinite number of optimal strategies for the player who
changed. In the "driving game" example above there are both stable and unstable equilibria. If either player
changes their probabilities slightly, they will be both at a disadvantage, and their opponent will have no reason
to change their strategy in turn. Stability is crucial in practical applications of Nash equilibria, since the mixed
strategy of each player is not perfectly known, but has to be inferred from statistical distribution of their
actions in the game. In this case unstable equilibria are very unlikely to arise in practice, since any minute
change in the proportions of each strategy seen will lead to a change in strategy and the breakdown of the
equilibrium. The Nash equilibrium defines stability only in terms of unilateral deviations. In cooperative
games such a concept is not convincing enough. Strong Nash equilibrium allows for deviations by every
conceivable coalition. In fact, strong Nash equilibrium has to be Pareto efficient. As a result of these
requirements, strong Nash is too rare to be useful in many branches of game theory. However, in games such
as elections with many more players than possible outcomes, it can be more common than a stable
equilibrium. A refined Nash equilibrium known as coalition-proof Nash equilibrium CPNE [13] occurs when
players cannot do better even if they are allowed to communicate and make "self-enforcing" agreement to
deviate. Every correlated strategy supported by iterated strict dominance and on the Pareto frontier is a CPNE.
CPNE is related to the theory of the core. Finally in the eighties, building with great depth on such ideas
Mertens-stable equilibria were introduced as a solution concept. Mertens stable equilibria satisfy both forward
induction and backward induction. In a game theory context stable equilibria now usually refer to Mertens
stable equilibria. Occurrence[ edit ] If a game has a unique Nash equilibrium and is played among players
under certain conditions, then the NE strategy set will be adopted. Sufficient conditions to guarantee that the
Nash equilibrium is played are: The players all will do their utmost to maximize their expected payoff as
described by the game. The players are flawless in execution. The players have sufficient intelligence to
deduce the solution. The players know the planned equilibrium strategy of all of the other players. The players
believe that a deviation in their own strategy will not cause deviations by any other players. There is common
knowledge that all players meet these conditions, including this one. So, not only must each player know the
other players meet the conditions, but also they must know that they all know that they meet them, and know
that they know that they know that they meet them, and so on. Where the conditions are not met[ edit ]
Examples of game theory problems in which these conditions are not met: The first condition is not met if the
game does not correctly describe the quantities a player wishes to maximize. In this case there is no particular
reason for that player to adopt an equilibrium strategy. Intentional or accidental imperfection in execution. For
example, a computer capable of flawless logical play facing a second flawless computer will result in
equilibrium. Introduction of imperfection will lead to its disruption either through loss to the player who
makes the mistake, or through negation of the common knowledge criterion leading to possible victory for the
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player. An example would be a player suddenly putting the car into reverse in the game of chicken , ensuring a
no-loss no-win scenario. In many cases, the third condition is not met because, even though the equilibrium
must exist, it is unknown due to the complexity of the game, for instance in Chinese chess. The criterion of
common knowledge may not be met even if all players do, in fact, meet all the other criteria. This is a major
consideration in " chicken " or an arms race , for example. Where the conditions are met[ edit ] In his Ph. One
interpretation is rationalistic: This idea was formalized by Aumann, R. In this case, the conjectures need only
be mutually known. A second interpretation, that Nash referred to by the mass action interpretation, is less
demanding on players: What is assumed is that there is a population of participants for each position in the
game, which will be played throughout time by participants drawn at random from the different populations. If
there is a stable average frequency with which each pure strategy is employed by the average member of the
appropriate population, then this stable average frequency constitutes a mixed strategy Nash equilibrium. For a
formal result along these lines, see Kuhn, H. Due to the limited conditions in which NE can actually be
observed, they are rarely treated as a guide to day-to-day behaviour, or observed in practice in human
negotiations. However, as a theoretical concept in economics and evolutionary biology , the NE has
explanatory power. The payoff in economics is utility or sometimes money , and in evolutionary biology is
gene transmission; both are the fundamental bottom line of survival. Researchers who apply games theory in
these fields claim that strategies failing to maximize these for whatever reason will be competed out of the
market or environment, which are ascribed the ability to test all strategies. This conclusion is drawn from the "
stability " theory above. In these situations the assumption that the strategy observed is actually a NE has often
been borne out by research. The blue equilibrium is not subgame perfect because player two makes a
non-credible threat at 2 2 to be unkind U. The Nash equilibrium is a superset of the subgame perfect Nash
equilibrium. The subgame perfect equilibrium in addition to the Nash equilibrium requires that the strategy
also is a Nash equilibrium in every subgame of that game. This eliminates all non-credible threats , that is,
strategies that contain non-rational moves in order to make the counter-player change their strategy. The
image to the right shows a simple sequential game that illustrates the issue with subgame imperfect Nash
equilibria. In this game player one chooses left L or right R , which is followed by player two being called
upon to be kind K or unkind U to player one, However, player two only stands to gain from being unkind if
player one goes left. If player one goes right the rational player two would de facto be kind to him in that
subgame. However, The non-credible threat of being unkind at 2 2 is still part of the blue L, U,U Nash
equilibrium. Therefore, if rational behavior can be expected by both parties the subgame perfect Nash
equilibrium may be a more meaningful solution concept when such dynamic inconsistencies arise. To prove
the existence of a Nash equilibrium, let r.
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2: Non-equilibrium thermodynamics - Wikipedia
The US stock market is out of equilibrium, according to Robert Shiller's CAPE measure, which is now at a level just
below that reached before the stock market crash.

Scope of non-equilibrium thermodynamics[ edit ] Difference between equilibrium and non-equilibrium
thermodynamics[ edit ] A profound difference separates equilibrium from non-equilibrium thermodynamics.
Equilibrium thermodynamics ignores the time-courses of physical processes. In contrast, non-equilibrium
thermodynamics attempts to describe their time-courses in continuous detail. Equilibrium thermodynamics
restricts its considerations to processes that have initial and final states of thermodynamic equilibrium; the
time-courses of processes are deliberately ignored. Consequently, equilibrium thermodynamics allows
processes that pass through states far from thermodynamic equilibrium, that cannot be described even by the
variables admitted for non-equilibrium thermodynamics, [3] such as time rates of change of temperature and
pressure. A quasi-static process is a conceptual timeless and physically impossible smooth mathematical
passage along a continuous path of states of thermodynamic equilibrium. Non-equilibrium thermodynamics,
on the other hand, attempting to describe continuous time-courses, need its state variables to have a very close
connection with those of equilibrium thermodynamics. Non-equilibrium state variables[ edit ] The suitable
relationship that defines non-equilibrium thermodynamic state variables is as follows. On occasions when the
system happens to be in states that are sufficiently close to thermodynamic equilibrium, non-equilibrium state
variables are such that they can be measured locally with sufficient accuracy by the same techniques as are
used to measure thermodynamic state variables, or by corresponding time and space derivatives, including
fluxes of matter and energy. In general, non-equilibrium thermodynamic systems are spatially and temporally
non-uniform, but their non-uniformity still has a sufficient degree of smoothness to support the existence of
suitable time and space derivatives of non-equilibrium state variables. Because of the spatial non-uniformity,
non-equilibrium state variables that correspond to extensive thermodynamic state variables have to be defined
as spatial densities of the corresponding extensive equilibrium state variables. On occasions when the system
is sufficiently close to thermodynamic equilibrium, intensive non-equilibrium state variables, for example
temperature and pressure, correspond closely with equilibrium state variables. It is necessary that measuring
probes be small enough, and rapidly enough responding, to capture relevant non-uniformity. Further, the
non-equilibrium state variables are required to be mathematically functionally related to one another in ways
that suitably resemble corresponding relations between equilibrium thermodynamic state variables. This is
part of why non-equilibrium thermodynamics is a work in progress. Overview[ edit ] Non-equilibrium
thermodynamics is a work in progress, not an established edifice. This article will try to sketch some
approaches to it and some concepts important for it. Some concepts of particular importance for
non-equilibrium thermodynamics include time rate of dissipation of energy Rayleigh , [8] Onsager , [9] also
[7] [10] , time rate of entropy production Onsager , [9] thermodynamic fields, [11] [12] [13] dissipative
structure , [14] and non-linear dynamical structure. Quasi-radiationless non-equilibrium thermodynamics of
matter in laboratory conditions[ edit ] According to Wildt [17] see also Essex [18] [19] [20] , current versions
of non-equilibrium thermodynamics ignore radiant heat; they can do so because they refer to laboratory
quantities of matter under laboratory conditions with temperatures well below those of stars. At laboratory
temperatures, in laboratory quantities of matter, thermal radiation is weak and can be practically nearly
ignored. But, for example, atmospheric physics is concerned with large amounts of matter, occupying cubic
kilometers, that, taken as a whole, are not within the range of laboratory quantities; then thermal radiation
cannot be ignored. The assumptions have the effect of making each very small volume element of the system
effectively homogeneous, or well-mixed, or without an effective spatial structure, and without kinetic energy
of bulk flow or of diffusive flux. Even within the thought-frame of classical irreversible thermodynamics, care
[10] is needed in choosing the independent variables [21] for systems. Also it is assumed that the local entropy
density is the same function of the other local intensive variables as in equilibrium; this is called the local
thermodynamic equilibrium assumption [7] [10] [14] [15] [22] [23] [24] [25] see also Keizer [26]. Radiation is
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ignored because it is transfer of energy between regions, which can be remote from one another. In the
classical irreversible thermodynamic approach, there is allowed very small spatial variation, from very small
volume element to adjacent very small volume element, but it is assumed that the global entropy of the system
can be found by simple spatial integration of the local entropy density; this means that spatial structure cannot
contribute as it properly should to the global entropy assessment for the system. This approach assumes spatial
and temporal continuity and even differentiability of locally defined intensive variables such as temperature
and internal energy density. All of these are very stringent demands. Consequently, this approach can deal
with only a very limited range of phenomena. This approach is nevertheless valuable because it can deal well
with some macroscopically observable phenomena. Local equilibrium thermodynamics with materials with
"memory"[ edit ] A further extension of local equilibrium thermodynamics is to allow that materials may have
"memory", so that their constitutive equations depend not only on present values but also on past values of
local equilibrium variables. Thus time comes into the picture more deeply than for time-dependent local
equilibrium thermodynamics with memoryless materials, but fluxes are not independent variables of state. The
space of state variables is enlarged by including the fluxes of mass, momentum and energy and eventually
higher order fluxes. The formalism is well-suited for describing high-frequency processes and small-length
scales materials. Basic concepts[ edit ] There are many examples of stationary non-equilibrium systems, some
very simple, like a system confined between two thermostats at different temperatures or the ordinary Couette
flow , a fluid enclosed between two flat walls moving in opposite directions and defining non-equilibrium
conditions at the walls. Damping of acoustic perturbations or shock waves are non-stationary non-equilibrium
processes. Driven complex fluids , turbulent systems and glasses are other examples of non-equilibrium
systems. The mechanics of macroscopic systems depends on a number of extensive quantities. It should be
stressed that all systems are permanently interacting with their surroundings, thereby causing unavoidable
fluctuations of extensive quantities. Equilibrium conditions of thermodynamic systems are related to the
maximum property of the entropy. If the only extensive quantity that is allowed to fluctuate is the internal
energy, all the other ones being kept strictly constant, the temperature of the system is measurable and
meaningful. Non-equilibrium systems are much more complex and they may undergo fluctuations of more
extensive quantities. The boundary conditions impose on them particular intensive variables, like temperature
gradients or distorted collective motions shear motions, vortices, etc. If free energies are very useful in
equilibrium thermodynamics, it must be stressed that there is no general law defining stationary
non-equilibrium properties of the energy as is the second law of thermodynamics for the entropy in
equilibrium thermodynamics. That is why in such cases a more generalized Legendre transformation should be
considered. This is the extended Massieu potential. By definition, the entropy S is a function of the collection
of extensive quantities E.
3: Nash equilibrium - Wikipedia
This review article takes the volume by Mario Amendola and Jean-Luc Gaffard Out of Equilibrium as the starting point of
a general assessment of the scope and perspectives of out-of-equilibrium economics.

4: [] Quantum many-body systems out of equilibrium
Description. A collection of invited articles, written by some of the most distinguished probabilists, most of whom were
personally responsible for advances in the various subfields of probability.

5: What's causing my equilibrium problems? | Zocdoc Answers
Non-equilibrium thermodynamics is a branch of thermodynamics that deals with physical systems that are not in
thermodynamic equilibrium but can be described in terms of variables (non-equilibrium state variables) that represent an
extrapolation of the variables used to specify the system in thermodynamic equilibrium. Non-equilibrium.
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6: Levitation by Casimir forces in and out of equilibrium | School of Physics
Out of Equilibrium Beliefs and Out of Equilibrium Behavior. Out of Equilibrium Beliefs and Out of Equilibrium Behavior.
By. David M. Kreps. The Economics of.

7: Out-of-Equilibrium Dynamics and Slow Relaxation - Oxford Scholarship
By Vladas Sidoravicius, Maria EulÃ¡lia Vares. ISBN ISBN The intersection of likelihood and physics has been a wealthy
and explosive zone of development some time past 3 a long time, in particular masking such matters as percolation
idea, random walks in random surroundings, disordered platforms, interacting particle structures and their many
connections to.

8: Out of Equilibrium - Oxford Scholarship
Historically, many-body physics focused on equilibrium and near-equilibrium properties of quantum systems. Recent
remarkable experimental advances open the door to studying highly non-equilibrium quantum matter in various physical
systems.

9: In and Out of Equilibrium: Probability with a Physics Flavor (Progress in Probability) - Flubit
Note: Citations are based on reference standards. However, formatting rules can vary widely between applications and
fields of interest or study. The specific requirements or preferences of your reviewing publisher, classroom teacher,
institution or organization should be applied.
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