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The pure death process in discrete time tracks a population of initial size 
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 in which the only process is the occasional death of individuals. Between times t and t+1, each individual still alive has probability p of dieing, and probability 1- p of surviving to time t+1, independent of what happens to any other individual in the population. Eventually everybody is dead, so the main summary of the process is the time to extinction. 

We can simulate this process by coin-tossing. If it is "now" time t and there are 
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 individuals still alive, we do 
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 coin-tosses with probability p of Heads (= death), and record the total number of heads 
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. The new population size is then given by 
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. We then check to see if anybody is left alive 
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 and if so we repeat the process. 

On the computer, we do the coin tosses by first generating 
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 uniformly distributed pseudo-random numbers (in Matlab, rand(j,k) returns a jk matrix of uniform random numbers). We then count up how many of those random numbers are in the range [0, p], and those are our Heads. The Matlab program DeathProcess1.m uses a while loop to repeat the coin-tossing until the population goes extinct: so long as the current population size (nnow) is >0, we do one more coin toss and update the population size. The results are stored by sequentially adding them to the end of a vector, and plotted. The time at which extinction occurs is the value of t when the program exits the while loop, and it is printed to the screen. 

Exercises:

1. What does the disribution of exinction times look like for different values of 
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 and p? You will want to automate the process of running multiple simulations, and storing the extinction times in a vector, by wrapping a do loop around the part of the program that does the simulation. Then hist can be used to plot a histogram of the results. 

2. How do the mean and standard deviation of extinction time change as a function of 
[image: image9.wmf]N

0

 and/or p? [In Matlab, if A is a matrix then mean(A) returns a vector consisting of the mean of each column of A; std(A) returns a vector consisting of the standard deviation of each column of A]. You might want to compute the mean and standard deviation of extinction time for a sequence of 
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 or p values (holding the other variable fixed), plot the results, and see what you can conclude about the shape of the relationship. 

3. A given extinction time can result from a large initial population with a high death rate, or a smaller initial population with a lower death rate. Find sets of (
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, p) values of this sort that both give mean extinction times of about 200, and compare the distribution of extinction times. In which situation is the time to extinction more predictable? 
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