Final Project Progress Report May 20th
Jacob Kelter


The Setup:
The model is initialized by creating a network that represents people and their social connections. Then a certain number of turtles are given an initial belief.

In this version of the model a belief is represented as a list of three numbers from 0 to 255, so that the turtles can display their belief as their color.

Agent Behavior
At each tick if I’m a turtle:
	-If I don’t yet have a belief, I don’t do anything.

	-If I do have a belief, I pick a random link neighbor. 
		-If the link-neighbor doesn’t have a belief yet, I share mine.
		-If the link-neighbor does have a belief, we average our beliefs using a			weighted average.
			-Each turtle has stubbornness from 0 to 1. When averaging
its own belief with a neighbor, a turtle weights its own belief
with its stubbornness and its neighbor’s belief with (1 – stubbornness).
-A random amount of noise is added to the belief whenever it is transmitted.


System Behavior
The system behavior varies greatly depending on how large the noise of transmission is, and on the range of stubbornness values. When there are people with stubbornness of 1 and their beliefs are still subject to noise, the system behaves very differently.

With 1 Belief
When there is only one belief, the belief quickly spreads to the whole population. If there is no noise then the belief they stays static. If there is noise, the beliefs of individual people will fluctuate a little. It seems that if the people are pretty homogeneous in their stubbornness, these fluctuations average out, and the population maintains the original belief pretty successfully. However, if the people are very heterogeneous in their stubbornness, the people with very high stubbornness start diverging from the group belief because they are still subject to noise, but don't’ take input from other people. Then these stubborn people pass on their mutated beliefs to less stubborn neighbors and cause the whole population to diverge from the original belief. This effect is largest with there are fully stubborn turtles (with stubbornness = 1).
With Multiple Beliefs
 When the people have homogeneous, and not very high stubbornness, the whole population converges towards one belief. However, when the stubbornness values are very heterogeneous, it is possible for multiple different beliefs to remain in the group. Especially if there are people with stubbornness of 1, they can cause their whole region of the network to adopt their belief. If there are multiple such people, many competing beliefs exist.

Rationale For Agent Rules
I think it is clear that groups of people in a social network tend to synchronize beliefs. In the real world this is probably partly due to homophily and partly due to influencing each other. Regardless, social groups tend to hold relatively homogeneous beliefs.

It is also true that different people are more or less easily influenced by the opinions of others. This is why it makes sense for agents to have different stubbornness values. 

The noise in belief transmission is meant to model beliefs getting garbled when they are passed on, and also that people’s memories and beliefs change over time even when they aren’t influenced by others. However the mechanism of adding noise every time an agent interacts might be to large of an abstraction.


Model output
The current model output displays a number of interesting behaviors. Depending on the heterogeneity of stubbornness values, the population can come to a consensus, or the population can maintain multiple beliefs. In addition, the population’s belief can shift over time due to noise of transmission.

I think the most interesting behavior is that having dogmatists (people with stubbornness of 1) is very detrimental to maintaining a group belief (when there is noise), even if there was only one original belief in the population.


Next Steps
Improve the metrics I am using to measure turtle disagreement. Currently the disagreement appears much higher when the belief value is low than when it is high.

Develop a metric to show how different the average group belief is from the initial event. 

It might make sense to base the stubbornness of people on something, rather than just assigning them randomly. For example, if a person witnessed an event first hand, they would have a very high stubbornness. Also, stubbornness values might be dynamic and vary based time passing, or on some network metric.

Currently, the button that introduces new beliefs picks nodes randomly to adopt the new belief. It might make more sense if all the nodes adopting the new belief are connected. (This might be true of the original belief as well).

[bookmark: _GoBack]It would be interesting to have people on the network reproduce and pass on their beliefs and die. This might change the dynamics. 
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