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Information flows among agents within any kind of organization, to reach the points where it can be efficiently analyzed and integrated in decision-making. To this end, agents invest their limited resources to set a series of links to share their own information and know about the others’ one.

The strategic decision of setting or deleting links is usually modeled from a local viewpoint: agents value the expected costs and payoffs of their actions in terms of statistical parameter defining their neighborhood. However, as the organization becomes larger and its structure reaches higher degrees of complexity this local reasoning may lead to very inefficient situations. Inefficiencies may be, mainly, of two types:

· Firstly, some important pieces of information do not flow to where they could improve decision-making. Roughly speaking, some agents remain isolated. Isolation diminishes the organization turnover.

· Secondly, the same information may converge to decision nodes throw different channels, in such a way that agents get it redundantly. These redundancies imply an opportunity cost (for agents have invested their limited resources in a different way, could they have reached additional information) and an additional effort that returns nothing. 

Under strategic interaction, agents try to avoid both types of inefficiencies. However, inefficiencies may not depend on what is going on around the agents -in their own neighborhood- but on the global structure of the organization network.

The inclusion of global properties of the network structure into agents’ decision-making procedures does not seem an easy task. In this paper, we model the organization as a network or graph, whose nodes are agents and the existence of a link represents that both agents’ approach to share their private information. Under this approach, the ‘isolation problem’ can be understood as the existence of more than one connected component in the network. This isolated component can be interpreted in ways that depend on the specific decision framework. For instance, a group of workers which does not share the cultural values of the whole company; market niches that are markets of high potentiality; a discriminated group of the population with no access at some of the opportunities in labor market and so on. On the other hand, ‘redundancy problems’ are related with the existence of cycles which makes information of one agent to flow to any others in his cycle twice: one under each orientation of the cycle.

In our model, agents make decision in terms both locally (deleting or proposing to create a link with another agent around him) and globally (by considering the existence of isolated information or redundancy) considerations.

The problem here deals with finding a simple way to summarize global structural properties regarding isolation (i. e. existence of separate connected components) and redundancy (i. e. existence of cycles). To this end, we propose to use homology theory. There are different reasons for this suggestion:

· A graph can have, at the very most, two non-trivial homology spaces: those of order zero and one. Homology spaces of degree zero show the number of connected components of the graph. Hence, a non-trivial space of degree zero is a quite good indicator of an isolation problem and its dimension (the “Betti” number of order zero) can be understood as a measure of the size of this problem. Moreover, a homology space of degree one informs of the existence of cycles in the graph or, in other words, of redundancy problems in the organization. Again, its “Betti” number summarizes how big this problem actually is.

· Homology spaces, as opposed to many other topological measures able to summarize isolation or/and redundancy, can be easily computed by finite algorithms that only consider local descriptions of the network (specifically, of the simplicial complex induced by the network).

Roughly speaking, we present a dynamic model of network formation in discrete time where agents’ strategic decision procedures take into account global structural properties of the network, such as isolation and redundancy. Specifically, we model the network formation process as a sequential game with a mediator, where agents has a maximum number of feasible direct links at each time (those allowed by their limited ‘linking’ resources: time, money, etc.) Time structure in this game can be described as follows:

· At time t, each player informs mediator about its ‘local’ situation, i. e. the direct links connecting him with other agents.

· The mediator, following a specific algorithm, computes the homology spaces and Betti number of order zero and one from the local information provided by players

· Both Betti numbers are made public

· Each player, after analyzing its local situation and the sketch of the global situation provided by the Betti numbers, may decide:

· To erase unilaterally and existing link

· To propose publicly the creation of a new link

· Once declarations are made, a new structure of the network appears. In this new structure, unilaterally erased links disappear and links proposed by both players participating in it are created.

· All these steps are repeated again and again

The main result of this paper establishes that players can follow a pair of equilibrium strategies that converges to a stable network that is optimal in the sense that all its homology spaces are trivial (or, in other words, to a network structure with neither isolated nor redundant information). This result holds under a wide range of the parameters defining the problem (number of agents, allowed links, initial structures, etc.). 

Finally, we consider two empirical applications of this model:

· A simulation of the convergence process that allows us to analyze convergence speed and sensitivity of the parameters defining the problem (number of agents, number of individual feasible links, etc.)

· An application to a complex real network structure in a company, to detect isolation and redundancy information transmission problems of it communication structure.

