[bookmark: _GoBack]Statistical Inference for Networks
Second Practical: Models and model comparison
A Generating random networks

The igraph package makes it easy to simulate from different random graph models; the commands often end with .game. Remember to load the package; using 
 
library(igraph)


1 Erdös-Renyi graphs and mixtures

To generate an Erdös-Renyi random graph with 10,000 nodes and edge probability 1/1000, or 2/1000, we use 

er1<- erdos.renyi.game(10000, 1/1000) 
er2<-  erdos.renyi.game(10000, 2/1000) 

#Let’s look at their clustering coefficients: 

transitivity(er1)
transitivity(er2)

#Hold on – should they not be equal to the edge probability? 

#We can also compare their distribution of degrees. In R the function par is used to control #graphical parameters. To generate an array of two plots in the same display try

par(mfrow=c(2,1))
hist(degree(er1))
hist(degree (er2))

#You may also be interested in 

mean(degree(er1))
mean(degree(er2))

#To generate an Erdös-Renyi mixture with two types, we have to specify the number of #nodes, the number of types, the type distribution, and the matrix of probabilities (which #should be symmetric for undirected graphs). Here are two examples (nr stands for the number of types) 

pf <- matrix( c(1, 0, 0, 1), nr=2)
pr1 <- preference.game(20, 2, pref.matrix=pf)

pf2 <- matrix( c(1/2, 1/2, 1/2, 1/2), nr=2)
pr3<- preference.game(20, 2, type.dist=c(5,15),  pref.matrix=pf2)

#Feel free to compare their network summaries! 


2. Watts-Strogatz small worlds 

#For a Watts-Strogatz network we have to specify the dimension of the lattice, the number #of nodes, the size of the neighbourhood, nad the rewiring probability; we can use the #command 

ws1<-watts.strogatz.game(1, 100, 5, 0.5)

#where 1 is the  dimension, 100 is the number of nodes, 5 is the neighbourhood size, and #0.5 is the rewiring probability. 


3. Barabasi-Albert networks 

#For a Barabasi-Albert network on 10,000 nodes with preferential attachment proportional #to the node degree, we use 

bar1<-barabasi.game(10000, directed=FALSE)

#For a Barabasi-Albert network on 10,000 nodes with preferential attachment proportional #to the square of the node degree, we use 

bar2<-barabasi.game(10000, power=2, directed=FALSE)


B Model comparison 

Now we can use the network statistics to compare the different models. Here are some questions to consider. 

1. What is the effect of choosing different parameters in the models? 
2. How do the node degree distributions differ in the different models? 
3. How does the clustering coefficient vary across the models? 

Be prepared to talk about your findings for 5 min at the end of this session.


 
