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1 # POLYA RANDOM WALK
2 n <- 1000 # number of iterations
3 alpha® <- 1 # the parameter alpha® of the Polya process
4 alphal <- 10 # the parameter alphal of the Polya process
5 dalpha <- alpha®@+alphal # the parameter alpha of the Polya process
6 md <- @ # the initial number of failures
7 ml <- @ # the initial number of successes
8 Y <- rep(@,times=n)# definition of the r.v. Y
9 # start the main cycle
18~ for (m in @:(n-1)){
11~ if ( runif(l) < (alphal+ml)/(alpha+m)) { # comparison with the predictive probability of success
12 Y[m+l] <- +1 # upward jump
13 ml <- ml+l # update total number of successes
14~ } # end if
15~ else { # else a failure
16 Y[m+l] <- -1 # downward jump
17 md <- m@+1 # update total number of failures
18 - } # end else
19~ } # end for
20 S <- cumsum(Y) # implementing Eq.(46) of notes ScalasZ (definition of Polya random walk)
21 t <- c¢(1l:n) # time steps
22 plot(t,S,type="1",xlab="m",ylab="S(m)" ,main="Polya random walk")
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# PROGRAM POLYA COMPARISON WITH BINOMIAL #
B R R S S S S S SR S R S R R

SRR
# Parameters #
RS
N<-10000 #number of realizations
m<-1@ #total number of individuals/observations
alpha®<-10@ #parameter of category @ (failure)
alphal<-10@ #parameter of category 1 (success)
alpha<-alpha@+alphal #parameter alpha
#
Ml<-rep(c(@),times=(m+1)) #vector storing MC results
#
for(i in 1:N){ #cycle of realizations
m@<-@ #initialization of the number of failures
ml<-@ #initialization of the number of successes
#
for(k in 1:m){#cycle on individuals/observations

if ( runif(l) < (alphal+ml)/Calpha+k) ) { #predictive probability for success

ml<-ml+1l #update of successes number
Htend 1f
else {
md<-m@+1 #update of failures number
Htend else
Hiend for (k)
#

M1[ml+1]<-M1[ml+1]+1 #storing the number of successes
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#M1[k+1] at the end of the for cycle gives the number of iterations in which k successes happened
Htend for (1)
M1[1:(m+1)] #displays simulation values
k<-seq(®,1@) #creates vector of integers from @ to 10
N*dbinom(k,m,8.5) # displays binomial prediction

H R R R R

# Plots of the values #

MR R R R R R R

Propor<-(N)*dbinom(k,m,@.5) #proportion of the binomial distribution having parameters m and 0.5
plot(k,M1[1:11], ylab="number of successes", xlab="number of observations") #plot of the number of successes

points(k,Propor,type="p",pch=3) #plot of the mean of the binomial distribution
legend(cex=1, "topright",c("Polya", "Binomial"), pch=c(1,3))
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