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Introduction
For my final project, my plan is to design a NetLogo model that examines the effect of utilization of space on collaborations within an office. Many factors go into how office collaborations occur, but one that I’m interested in modeling is the physical geography of the building, such as the layout of offices and hallways, the proximity of employees with certain interests, and the effect of public spaces within the workplace.  The model will focus on a number of different office layouts that are common in current workplaces and will analyze the results of these layouts against other layouts when it comes to employee interactions that leads to collaborations.

What Can Be Learned
This project will provide a glimpse into a potential factor in collaboration networks that is not often addressed. Often incidental, brief interactions between two individuals are not seen as significant when it comes to forging links in a network, but when there are many like-minded people in a small space, these sorts of quick interactions which happen often could significantly contribute to the network of collaboration in work. Making this model could provide insight into the importance of physical space in this type of network and could provide ideas for more constructive ways to arrange office spaces to foster this kind of interaction. In testing many different spatial layouts to observe the effect that it has on interactions that lead to collaboration, this model could lead to an overall better understanding of how academic relationships are formed which could in turn shed light on how to improve upon them.

Agents and Implementation
In this model, the main agents are the workers, assumed to be doing research within their respective fields. These employees will be represented as turtles. The people have varying interests pertaining to their individual research, and each is to some extent looking to collaborate with other researchers on the topic that he or she is interested in. They interact with people in their workspace on a regular basis – usually through randomly coming in contact with one of their colleagues through some utilization of the office space that leads to an incidental meeting with another person. Examples of this are walking to the bathroom or the drinking fountain, having a lunch break, or leaving for the day. Each of the agents has a set of needs that dictates when they leave their personal office: things like hunger, thirst, and need to use the bathroom, for example. 
Another property that the human agents share is their “need” for research. Many factors can go into how this property dictates the behavior of the agents. For example, if an employee has to always be doing one research project and can never be doing more than three, if another agent is looking for a research partner, the likelihood that an employee will pair up with that agent is partly determined by how many projects the employee is engaged in at the time.
Interactions between the agents come in the form of a brief (or perhaps more prolonged) but unplanned conversation due to the coincidental occurrence that they are in the same place at the same time. For example, if two agents pass each other in the hall on the way to different parts of the workplace, there is some probability that they will have a conversation. In this interaction, there might be sharing of information pertaining to research. For example, if one agent mentions he is looking to do a project on molecular biology and the other is a molecular biologist also looking to do research, there is a chance that the two of them will join forces and collaborate on a project. These sorts of collaborations as well as connections to people that could lead to collaborations will probably be kept track of in the form of links, with a link between two agents symbolizing the fact that the agents know each other personally. 
Another very important set of agents are the ones that dictate the layout of the space in which the people work. This will either be represented as patches or as nodes with links between them. In the patches implementation, for example, there might be a line of patches denoting a hallway as well as a number of patches denoting the walls. The patches would limit the ways in which the turtles can move (for example, no one can move through walls). The patches implementation has the benefit that it is ver visual: in running the model you would be able to see the turtles physically walking around and interacting with other turtles. In the nodes and links implementation, the nodes would be different places in the workplace, with links connecting those places. Though this is less visual, the benefit of this sort of implementation is that it would be a lot easier to set up different layouts quickly and modify existing layouts. Regardless of the implementation, the arrangements of different kinds layouts that symbolize different physical obstacles in the work environment will be the main variable in the model that will be experimented with to find optimal results. In changing the properties of patches or links I will model different physical spaces and test to see how interactions change.

Analysis Tools and Measures
To analyze results, I will use BehaviorSpace to change certain parameters of the model and see how those affect to model on a large scale. For example, I could count the number of research collaborations per year, and use BehaviorSpace to vary the workspace layouts while keeping all other factors constant, and as a result I will be able to analyze how the layouts directly affect the collaborations. Number of research collaborations is a very quantifiable result that reflects a more overarching idea of beneficial interactions in the workspace, and so by isolating this countable interaction measure, I can test for patterns and then extend the results into the more general idea of workspace interactions.

Rationale
I will be using NetLogo to model this project. This idea lends itself well to agent-based modeling, because although rationale for collaboration choices made by employees goes far beyond random interactions, this is a way to isolate one potential factor and observe its effect. When it comes to physically moving around a workspace, oftentimes people do so with purely individualistic intent, but these individual actions can lead to interactions between two people that can have a much more communal effect. Because of the tendencies of people to act according to their own needs in this sort of situation, it makes sense to model people as agents with their own properties that cause them to act in a certain way. Furthermore, using Netlogo provides a way to more easily quantify potential results, leading to easier analysis of the effects of different factors on office collaborations.

 
