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clear;

clc;

m=1000000;

Impact_LB=3000;

Impact_UB=10000;
Impact_mean=(log(Impact_UB)+log(Impact_LB))/2;
Impact_std=(log(Impact_UB)-log(Impact_LB))/3.29;
A=Impact_mean*ones(m,1);
B=Impact_std*ones(m,1);
Impact=random('Lognormal’,A,B);
histogram(Impact)

title( 'Impact Distribution of Event 1 ')

grid on
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clear;

clc;

m=1000000;

Impact_LB=3000;

Impact_UB=10000;

p=0.05;
Impact_mean=(log(Impact_UB)+log(Impact_LB))/2;
Impact_std=(log(Impact_UB)-log(Impact_LB))/3.29;
A=Impact_mean*ones(m,1);
B=Impact_std*ones(m,1);

C=p*ones(m,1);
Impact=random('Lognormal’,A,B);
Incident=random('Binomial',ones(m,1),C);
Loss=Impact.*Incident;

figure(1)

histogram(Loss)

title('Loss Distribution of Event 1 ")
grid on

figure(2)

histogram(Impact)

title('Impact Distribution of Event 1 ')
grid on

figure(3)

histogram(Incident)

title('Incident Distribution of Event 1 ')
grid on
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clear;

clc;

m=1000000;

Impact_LB=3000;

Impact_UB=10000;

p=0.05;

lamda=p*365;
Impact_mean=(log(Impact_UB)+log(Impact_LB))/2;
Impact_std=(log(Impact_UB)-log(Impact_LB))/3.29;
A=Impact_mean*ones(m,1);
B=Impact_std*ones(m,1);

C=lamda*ones(m,1);
Impact=random('Lognormal’,A,B);
Incident=random('Poisson’',C);
Loss=Impact.*Incident;

figure(l)

histogram(Loss)

title('Loss Distribution of Event 1 ")
grid on

figure(2)

histogram(Impact)

title('Impact Distribution of Event 1 ')
grid on

figure(3)

histogram(Incident)

title('Incident Distribution of Event 1 ')
grid on
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clear;

clc;

m=1000000;

Impact_LB=3000;

Impact_UB=10000;

nn=365;

p=0.05;

CI=0.90;

alpha=1-(1-CI)/2;

Zalpha=norminv(alpha);
sigma=(p*(1-p)/nn)"@.5;
pUB=p+Zalpha*sigma;

pLB=p-Zalpha*sigma;

% uniarand=random( 'Uniform', (1-alpha)*ones(m,1),alpha*ones(m,1));
prand=random( 'Normal',p*ones(m,1),sigma*ones(m,1));
lamda=prand*nn;
Impact_mean=(log(Impact_UB)+log(Impact_LB))/2;
Impact_std=(log(Impact_UB)-log(Impact_LB))/3.29;
A=Impact_mean*ones(m,1);
B=Impact_std*ones(m,1);
Impact=random('Lognormal’',A,B);
Incident=random('Poisson',lamda);
Loss=Impact.*Incident;

figure(1)

histogram(Loss)

title('Loss Distribution of Event 1 ')
grid on

figure(2)

histogram(Impact)

title('Impact Distribution of Event 1 ')
grid on

figure(3)

histogram(Incident)

title('Incident Distribution of Event 1 ')
grid on

figure(4)

histogram(prand)

title(' Distribution of p')

grid on

figure(5)

histogram(lamda)

title(' Distribution of lamda')

grid on
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10 4 Prior Incident Distribution of Event 1
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clear;
clc;
m=1000000;
VaR=zeros(1,2);
Impact_LB=[3000,6000];
Impact_UB=[10000,20000];
k=length(Impact_UB);
nn=365;
alpha=[50,20];
beta=nn-alpha;
Impact_mean=(log(Impact_UB)+log(Impact_LB))/2;
Impact_std=(log(Impact_UB)-log(Impact_LB))/3.29;
A=Impact_mean.*ones(m,k);
B=Impact_std.*ones(m,k);
Impact=random('Lognormal’,A,B);
prand=random( 'Beta',alpha.*ones(m,k),beta.*ones(m,k));
lamda=prand*nn;
Incident=random('Poisson’',lamda);
Loss=Impact.*Incident;
TotalLoss=sum(Loss,2);
figure(1)
subplot(3,1,1)
histogram(Totaloss)
title('Total Loss Distribution')
grid on
for j=1:2
VaR(1,j)=quantile(Loss(:,7),0.99);
disp(['VaR of Event ',num2str(j), 'Loss Distribution is ',num2str(VaR(1,3))])
subplot(3,1,j+1)
histogram(Loss(:,3))
title(['Activity ',num2str(j),' Loss Distribution'])
grid on
end
disp(['VaR of Total Loss Distribution is ',num2str(quantile(Totaloss,0.99))]);
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VaR of Event 1 Loss Distribution is 699576.8927

VaR of Event 2 Loss Distribution 1s 623101.1298
VaR of Total Loss Distribution is 1049090.0872
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Multivariate Normal Distribution
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clear;
clc;
rho = .75; % Desired target correlation

N = 1000; % Number of samples
Z = mvnrnd([© ©],[1 rho; rho 1], N);
U = normcdf(Z); % Correlated U(©,1) random variables

scatterhist(U(:,1),U(:,2), 'Direction’, 'out"') % Visualize (change “rho” to see impact)
grid on
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clear;

clc;

lambda = 2; alpha = 2; beta = 3;
rho = -.35; N = 1000;

Z = mvnrnd([© ©],[1 rho; rho 1], N);

U = normcdf(Z);

X = (-1/lambda)*log(U(:,1)); % Inverse Transform for Exponential

Y = beta*(-log(U(:,2))).~(1/alpha); % Inverse Transform for Weibull

corr(X,Y)
scatterhist(X,Y, 'Direction’, 'out")
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clear;

clc;

% Parameters

alpha = 6.7; lambda = 3;

mu = 0.1; sigma = 0.5;

rho = 0.75; N = 1000;

% Make distributions

pd_X = makedist('Gamma',alpha,lambda);
pd_Y = makedist('Lognormal',mu,sigma);

Z = mvnrnd([@ ©],[1 rho; rho 1], N);
normcdf(Z);

se Inverse Transform for marginal distributions (numerically)
icdf(pd_X,U(:,1)); % Inverse CDF for X
Y = icdf(pd_Y,U(:,2)); % Inverse CDF for Y
corr(X,Y)

scatterhist(X,Y, 'Direction’, 'out")

grid on
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corr(U1,U2) = 0.45
corr(U2,U3) = 0.90
corr(U2,U3) = 0.60
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clear;

clc;

n=3;

m=1000;

mue=zeros(1,n);

Rho=[1 ©.45 0.9; 0.45 1 0.6;0.9 0.6 1];

Z=mvnrnd(mue,Rho, m);

U = normcdf(Z);

Uil=U(:,1);

U2=U(:,2);

U3=U(:,3);

figure(1)

scatterhist(U1,U2, 'Direction’, 'out') % Visualize (change "rho” to see impact)
grid on

figure(2)

scatterhist(U2,U3, 'Direction’, 'out"') % Visualize (change “rho” to see impact)
grid on

figure(3)

scatterhist(U1,U3, 'Direction’, 'out"') % Visualize (change “rho" to see impact)
grid on
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X~Gamma(alpha = 6.7, lambda = 3)
Y~Lognormal(mu = 0.1, sigma = 0.5)
Z~Normal(mu = 0.1, sigma = 0.5)
as s plasil ] SAG 8 Olasin b gl and ) A & MATLAB st , &S

clear;

clc;

%parameters

m=1000;

n=3;

mue=zeros(1,n);

mu=0.1;

sigma=0.5;

alpha=6.7;

lambda=3;

Rho=[1 ©.45 ©.9; 0.45 1 0.6;0.9 0.6 1];

% Make distributions

ZZ=mvnrnd(mue,Rho, m);

U = normcdf(ZZ);

pd_X = makedist('Gamma',alpha,lambda);

pd_Y = makedist('Lognormal',mu,sigma);

pd_Z = makedist('Normal',mu,sigma);

% Use Inverse Transform for marginal distributions (numerically)

X = icdf(pd_X,U(:,1)); % Inverse CDF for X

Y = icdf(pd_Y,U(:,2)); % Inverse CDF for Y

Z = icdf(pd_zZ,U(:,3)); % Inverse CDF for Z

figure(1)

scatterhist(X,Y, 'Direction’, 'out"') % Visualize (change “rho’ to see impact)
grid on

figure(2)

scatterhist(Y,Z, 'Direction’, 'out') % Visualize (change “rho” to see impact)
grid on

figure(3)

scatterhist(X,Z, 'Direction’, 'out"') % Visualize (change “rho’ to see impact)
grid on
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clear;

clc;

%parameters

m=1000;

n=3;

mue=zeros(1,n);
mu=0.1*ones(m,1);
sigma=0.5*ones(m,1);
alpha=6.7*ones(m,1);
lambda=3*ones(m,1);
Rho=[1 0.45 0.9; 0.45 1 0.6;0.9 0.6 1];
% Make distributions
ZZ=mvnrnd(mue,Rho, m);

U = normcdf(ZZ);

% Use Inverse Transform for marginal distributions (numerically)

X = icdf('Gamma',U(:,1),alpha,lambda);

Y = icdf('Lognormal',U(:,2),mu,sigma);

Z = icdf('Normal',U(:,3),mu,sigma);

figure(1)

scatterhist(X,Y, 'Direction','out"') % Visualize (change “rho” to see impact)
grid on

figure(2)

scatterhist(Y,Z, 'Direction','out"') % Visualize (change “rho” to see impact)
grid on

figure(3)

scatterhist(X,Z, 'Direction','out"') % Visualize (change “rho” to see impact)
grid on
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