Example on Monte Carlo simulation of Hurricane Arrivals
This document is a matlab notebook, so if you open it with a computer that has matlab you should see a 'notebook' menu above that lets you execute the matlab commands in this notebook.  See the matlab help on notebook to learn how to do this.

Assume that the number of Hurricane occurrences in a season along a certain stretch of coast is given by a Poisson distribution 
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  for x=0, 1, 2, 3, … and (>0  (KR 4.1.7 page 178)

Assume that the mean number of Hurricanes is 2.4, therefore (=2.4 

Let's calculate mean, variance, std dev, skewness etc, but numerically from the pmf to illustrate the use of MATLAB.  You can verify the answers against the theoretical distributions yourself.

x=0:20;
nu=2.4;
for i=1:length(x) 

Px(i)=nu^x(i)*exp(-nu)/factorial(x(i));

end

Px

bar(x,Px,0)  
One could also use the poisspdf function from the Statistics toolbox

Pxp=poisspdf(x,nu)  
Population statistics calculated from Px

pmean=sum(x .* Px)             % Should be the same as nu
pvar=sum(((x-pmean).^2).*Px)     % % Should be the same as nu
psdev=sqrt(pvar)

pskew=sum(((x-pmean).^3).*Px)/(psdev^3)  
Montecarlo Simulation 
pmfsim.m 

% matlab function to simulate the from a pmf 

% 

function xs=pmfsim(n,x,Px)

% Initialize

xs=zeros(n,1);  
CDFx=cumsum(Px);

CDFx(length(x))=1.001;  % Make sure last value is greater than 1 to guard against error in input Px

for i=1:n

   xs(i)=x(find(CDFx > rand(1),1));  % find smallest x with CDF > uniformily distributed number

end

%END of pmfsim.m
pmfsim(1,x,Px)  
xs=pmfsim(100,x,Px);

hist(xs,x)  
Could also have used stats toolbox poissrnd

xs=poissrnd(nu,100,1);
hist(xs,x)  )
Checking sample statistics for consistency (convergence and bias) 
Explore how sample mean varies with sample size

ns=[5 10 20 50 100 200 500];
for i=1:length(ns)

xsim=pmfsim(ns(i),x,Px);

smean(i)=mean(xsim);
end;

plot(ns,smean)  
% Repeat a number of times

for k=1:20

ns=[5 10 20 50 100 200 500];
for i=1:length(ns)

xsim=pmfsim(ns(i),x,Px);

smean(i)=mean(xsim);

end;

hold on

plot(ns,smean,'.')  

end  
Explore how sample skewness varies with sample size

Define a function for skewness

skew.m

% matlab function to calculate skewness 

function sskew=skew(X)

nx=length(X);

smean=mean(X);

sstd=std(X,1);   % Use the divide by n std dev estimator for consistency with KR

if(sstd <= 0)  % Guard against bad input data

    sskew=0;

else

    sskew=sum((X-smean).^3)/(nx*sstd^3);  

end
ns=[5 10 20 50 100 200 500];

for i=1:length(ns)

xsim=pmfsim(ns(i),x,Px);

sskew(i)=skew(xsim);

end;

plot(ns,sskew)  
for k=1:20

ns=[5 10 20 50 100 200 500];

for i=1:length(ns)

xsim=pmfsim(ns(i),x,Px);

sskew(i)=skew(xsim);

end;  

hold on

plot(ns,sskew,'.')  

end;
line(ns,pskew*ones(length(ns),1));  
Is there a bias
ns=[5 10 20 50 100 200 500];

for i=1:length(ns)

for k=1:1000

xsim=pmfsim(ns(i),x,Px);

sskew(k)=skew(xsim);

end

sskewm(i)=mean(sskew);
end;  

line(ns,sskewm)  
See if Jackknife will remove the bias say for a sample of size 50 – Refer to KR page 116
nx=50;

x50=pmfsim(nx,x,Px);

sskew=skew(x50)  
all=1:nx;

for i=1:nx

oneout=all(find(all ~= i));  % This leaves out i

xoneout=x50(oneout);   % This is the sample leaving one out

skewoneout(i)=skew(xoneout);

end;

Jsskew=sskew*nx-(nx-1)/nx*sum(skewoneout)  
Jackknife standard error
Jvarerr=sum((skewoneout-sskew).^2)*nx/(nx-1)

Jstderr=sqrt(Jvarerr)  
Fitting a sample distribution

Method of moments

nufit=mean(x50)  
n=histc(x50,x);

bar(x,n/length(x50),1)

line(x,poisspdf(x,nufit))
line(x,poisspdf(x,nu),'color','red')  
Using likelihood

loglik=sum(log(poisspdf(x50,nufit)))  
loglik=sum(log(poisspdf(x50,nu)))  
ff=0.5:0.01:1.5;

nurange=nufit*ff;

for i=1:length(ff)

loglik(i)=sum(log(poisspdf(x50,nurange(i))));
end

plot(nurange,loglik)  
 max(loglik)

nulik=nurange(find(loglik >=max(loglik)))  
PAGE  
1

_1189169097.unknown

