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SOME ROUGH R CODE TO ILLUSTRATE POISSON BRANCHING PROCESSES

par(mfrow=c(3,2))      # Set up for multiple plots 

N <- 20


#The number of generations
X <- numeric(N)

X[1] <- 1


# Number of individuals in first generation
lambda <- 1.8


# The birth rate
n <- 2

while(n < N+1) {


v.offs <-rpois(X[n-1],lambda)


print(v.offs)

      X[n]<- sum(v.offs)

      if(X[n] == 0 | X[n] > 1000000) break

n <- n + 1


}

X





plot(X,xlab="Time Periods",ylab="X[n]", main = "Poisson Branching Process, L = 1.8",type="l")

Lambda = 1,    N = 17

      X

v.offs

[2]   1

1

[3]   1

8

[4]   8

2 0 1 3 4 0 0 0

[5]  10
      0 2 2 3 0 5 1 2 1 1

[6]  17
      1 0 1 0 0 0 1 3 0 1 1 1 1 2 1 0 1

[7]  14
      1 1 1 0 0 1 1 0 0 1 0 0 2 0

[8]   8

0 2 0 0 1 0 0 2

[9]   5

2 1 0 0 2

[10]   5

2 4 1 4 0

[11] 11

1 1 3 2 1 0 1 1 0 2 2

[12] 14

0 2 0 0 0 1 2 1 0 0 0 1 1 4

[13] 12

0 2 1 0 1 1 1 1 0 2 2 2

[14] 13

0 1 2 0 0 2 1 1 2 1 0 2 3

[15] 15

1 1 2 1 1 1 0 0 2 0 1 0 1 0 3

[16] 14

0 0 3 0 1 3 1 2 0 3 1 2 1 2

[17] 19

3 2 0 0 1 0 1 3 1 1 2 1 1 1 2 1 0 0 2

[image: image1.emf]5 10 15 20

0.0

0.4

0.8

Poisson Branching Process, L = 1

Time Periods

X[n]

5 10 15 20

0.0

1.0

2.0

Poisson Branching Process, L = 1

Time Periods

X[n]

5 10 15 20

0.0

0.4

0.8

Poisson Branching Process, L = 1

Time Periods

X[n]

5 10 15 20

0.0

0.4

0.8

Poisson Branching Process, L = 1

Time Periods

X[n]

5 10 15 20

0.0

0.4

0.8

Poisson Branching Process, L = 1

Time Periods

X[n]

5 10 15 20

0.0

0.4

0.8

Poisson Branching Process, L = 1

Time Periods

X[n]


[image: image2.emf]5 10 15 20

0.0

0.4

0.8

Poisson Branching Process, L = 1.5

Time Periods

X[n]

5 10 15 20

0.0

0.4

0.8

Poisson Branching Process, L = 1.5

Time Periods

X[n]

5 10 15 20

0.0

0.4

0.8

Poisson Branching Process, L = 1.5

Time Periods

X[n]

5 10 15 20

0

4000

Poisson Branching Process, L = 1.5

Time Periods

X[n]

5 10 15 20

0

2000

5000

Poisson Branching Process, L = 1.5

Time Periods

X[n]

5 10 15 20

0.0

0.4

0.8

Poisson Branching Process, L = 1.5

Time Periods

X[n]


[image: image3.emf]5 10 15 20

0   e+00

8   e+04

Poisson Branching Process, L = 1.8

Time Periods

X[n]

5 10 15 20

0

60000

Poisson Branching Process, L = 1.8

Time Periods

X[n]

5 10 15 20

0

100000

Poisson Branching Process, L = 1.8

Time Periods

X[n]

5 10 15 20

0

4000

8000

Poisson Branching Process, L = 1.8

Time Periods

X[n]

5 10 15 20

0

4000

Poisson Branching Process, L = 1.8

Time Periods

X[n]

5 10 15 20

0

20000

Poisson Branching Process, L = 1.8

Time Periods

X[n]



[image: image4.emf]5 10 15 20

2

6

10

Binomial Branching Process, M = 5, p = .2

Time Periods

X[n]

5 10 15 20

0

2

4

Binomial Branching Process, M = 5, p = .2

Time Periods

X[n]

5 10 15 20

0.0

1.0

2.0

Binomial Branching Process, M = 5, p = .2

Time Periods

X[n]

5 10 15 20

0.0

1.0

2.0

Binomial Branching Process, M = 5, p = .2

Time Periods

X[n]

5 10 15 20

0

1

2

3

4

Binomial Branching Process, M = 5, p = .2

Time Periods

X[n]

5 10 15 20

0.0

0.4

0.8

Binomial Branching Process, M = 5, p = .2

Time Periods

X[n]


[image: image5.png]Poisson Branching Process, L = 1.1 Poisson Branching Process, L = 1.1

00 04 08
00 04 08

s w0 15w s w0 15w

Tine Periads Tine Periads

Poisson Branching Process, Poisson Branching Process, L

00 04 08
00 04 08

s w0 15w s w0 15w

Tine Periads Tine Periads

Poisson Branching Process, Poisson Branching Process, L

04802

s w0 15w s w0 15w

Tine Periads Tine Periads




SOME ROUGH R CODE TO ILLUSTRATE BINOMIAL BRANCHING PROCESSES

par(mfrow=c(3,2))      # Set up for multiple plots 

N <- 20


#The number of generations
X <- numeric(N)

X[1] <- 1


# Number of individuals in first generation
p <- .2


# The Probability of a success

M <- 5


# The number of binomial trials
n <- 2

while(n < N+1) {


v.offs <-rbinom(X[n-1],M,p)


print(v.offs)

      X[n]<- sum(v.offs)

      if(X[n] == 0 | X[n] > 1000000) break

n <- n + 1


}

X





plot(X,xlab="Time Periods",ylab="X[n]", main = "Binomial Branching Process, M = 5, p = .2",type="l")

     X   v.offs
[2]  1    2

[3]  2    1 1

[4]  2    1 1

[5]  2    2 1

[6]  3    0 1 1

[7]  2    0 1

[8]  1    1

[9]  1    2

[10] 2    1 3

[11] 4    0 1 2 2

[12] 5    0 1 1 1 4

[13] 7    0 0 2 4 3 1 1

[14] 11   1 1 1 2 1 2 3 1 0 1 0

[15] 13   0 2 1 1 1 3 2 1 0 1 1 1 0

[16] 14   0 1 1 0 1 1 2 1 1 1 2 0 1 1

[17] 13   1 1 1 2 2 1 1 1 0 1 1 0 2

[18] 15   1 1 0 0 3 2 0 2 1 1 1 1 0 2

 19] 15   1 1 2 0 1 2 2 0 1 0 1 1 1 1 1

[20] 15   0 3 1 0 1 0 2 0 1 2 1 2 2 0 0
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