Extra notes: on Chapter 8: Einstein’s Legacy. (23.09.04)(JMD)

We recognize that a fittest-takes-all state can exist in a network. The example was Microsoft's almost complete dominance of the operating system market. This was analogous to the Bose-Einstein condensate, where at the temperature of absolute zero that all particles can sink to their lowest energy level.  What we noted in class today is that because theses systems are evolving or changing over time that this state of fittest-takes-all can change or revert back to a power-law distribution. The reason is that the fitness parameter is still there. It is always possible for an up-start company to come in with a newer and better technology, (technology obsolescence), giving them a better fitness ratio. This upstart company can displace the formerly dominant player. 

In the article "Statistical mechanics of complex networks" on page 81, they talk about the fitness model. Formula 117 is for static fitness that is a node enters a network with a fitness rating and it never changes. This is not true for many real world networks. The formula 118 and 119 account for fitness that evolves over time. Finally, on page 82 they say the preferential attachment is probably system dependant. "The unifying theme of these models is that while a preferential attachment is not explicitly introduced, the mechanisms used to place nodes and edges effectively induce one."  This means that an Internet engineer might choose where to place routers and where to link to them, based on criteria that are efficient for that system.  Another system will have different criteria. The mechanisms used to make decisions of where to place links, on any given system, defines what is the rule for preferential attachment for that given system (but it is different for all systems). That is why the simple rule of preferential attachment, when implemented in a simulation, will produce a degree distribution of 3.  But, that every tested network has had a degree distribution that is in some way different from this predicted value. Degree distribution on the web is 2.1 for in-links and 2.45 for out-links.  For the actor network it was 2.3.  We do not know what defines a "fit" web page. The marketers would like to know. But, we must expect that even this definition will evolve or change.

