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How can we explain language structure?
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Biological evolution

BIOLOGICAL 
EVOLUTION

Evolution of innate signalling by 
natural selection

Mutual benefit

Reciprocal altruism

Kin selection

Associative networks, genetic 
algorithms
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Individual learning

Learned signalling

Learning bias

Weight update rules



Cultural evolution through iterated learning
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Construction/maintenance/
acquisition 

Bayesian learning

Regularisation, word order

MAP, sampling, multiple teachers
Bottlenecks

Cultural evolution of 
compositionality

Bias amplification



Gene-culture co-evolution
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Masking, unmasking

Weak biases vs. strong constraints

Domain generality vs. specificity
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My view: 

The unique structural properties of language are the inevitable result 
of cultural evolution operating on weak, domain-general biases 
favouring compressible representations. 

Biological evolution has given our species the capacity for culture. 
The rest follows for free.



Feedback

Simulating Language  
Assessment 1 

 

Deadline​: March 3rd (noon) 

Marks returned​: March 24th 

Feedback ​: comments on assignment, peer review, discussion in final lecture 

 

 

By submitting this work you are agreeing that you understand the plagiarism rules 

and that this assessment is entirely your work alone. Group work on this 

assessment is not permitted.  

 

IMPORTANT: each of your three answers must be uploaded as a separate 

submission! Please remember to number your answers! 

 

A ​strict limit​ of one side of A4 for each question applies. Think about how to 

answer these questions efficiently and precisely. 
 

For every question I expect concise answers plus, where appropriate, the use of 

simulation results to illustrate key points. Ranking of work will be done partly 

through peer assessment. I will be asking you all to rank work based on ​clarity ​, 
brevity ​ and ​precision​ in writing plus clear presentation of ​simulation results​ in 

questions 1 and 3. 

 

Note, it is perfectly fine to use code from the course for your answers. You may find 

you do not need to make any changes to the code to give a good answer (although 

it’s fine if you wish to do so). The emphasis is on graphs showing simulation results. 

Think carefully about how to present your results clearly so that their meaning is 

obvious at a glance. You may want to google “matplotlib” for examples of nice 

graphs and help on how to make them! 

 

 

1. What can we conclude about the evolution of communication from the 

simulations in Oliphant (1996)? Illustrate your answer with results from a 

partial replication of one of Oliphant’s simulation models. 

 

2. What is “innate” in the systems being modelled by the ​evolution1.py 

simulation? What about the ​learning2.py ​ simulation? What do these 

correspond to in the real world? (You do not need to present any simulation 

results for this question.) 

 

3. When Smith (2002) talks about “learners”, “maintainers”, and “constructors”, 

what does he mean? Illustrate your answer with simulation results. 

 



bottom right corner - for my results that looks OK, but if you find the legend is on top of some of 
the data, put it somewhere else. And now I have a figure I am reasonably happy with, so I save it 
using the save function. Here it is: 

!  

Plotting directly from your code

Producing figures by typing stuff at the prompt is fine, and it makes it easy to tweak things so you 
are happy with how they look. But sometimes you want to add some code to your .py file to plot the 
figure for you immediately, for instance if you are doing a long simulation run and want a figure but 
don’t want to sit looking at the prompt until the results are ready. You can of course add plotting 
commands to your code (i.e. to the .py file you are using), but there are some differences: 
1. We don’t switch into interactive mode, so all the plotting gets created in the background before 

being shown, and we don’t need to use the weird “pause” trick. 
2. We always have to use figure() to create a new figure. 
3. Once the figure is ready, you have to explicitly state whether it should be shown or saved - if you 

don’t do this, the figure will be invisible, which is not a good feature for a figure to have. 

If you add the following text to the evolution1.py you should (eventually) get a nice PDF figure. 

 

From: http://www.lel.ed.ac.uk/lec/wp-content/uploads/plotting_advice1.pdf

http://www.lel.ed.ac.uk/lec/wp-content/uploads/plotting_advice1.pdf


Add code to evolution1.py






