
% gda05_07
%
% examples of probability distributions p(m1,m2)
% one is a ridge, the other is Normal but mimics a ridge
% supports Figure 5.7
 
clear all;
 
% m1 variable
Nm1 = 51;
m1min = 0;
m1max = 5.0;
Dm1 = (m1max-m1min)/(Nm1-1);
m1 = m1min + Dm1*[0:Nm1-1]';
 
% m2 variable
Nm2 = 51;
m2min = 0;
m2max = 5.0;
Dm2 = (m2max-m2min)/(Nm2-1);
m2 = m2min + Dm2*[0:Nm2-1]';
 
% setup for distribution 1, Normal
P1=zeros(Nm1,Nm2);
mbar1 = [2.5, 2.5]';
sd12 = 2;
cov = (2-0.1);
C1 = [ [sd12, cov]', [cov, sd12]' ];
CI1 = inv(C1);
DC1 = det(C1);
norm1 = (1/(2*pi)) * (1/sqrt(DC1));
 
% calculate distribution
for i=[1:Nm1]
for j=[1:Nm2]
    x1 =[m1(i), m2(j)]' - mbar1;
    P1(i,j) = norm1*exp( -0.5 * x1'*CI1* x1 );
end
end
 
% setup for distribution 2, ridge
% Note distribution not normalizable
P2=zeros(Nm1,Nm2);
sda2 = 0.5;
d0a = [2.5, 2.5]';
for i=[1:Nm1]
for j=[1:Nm2]
    dr =[m1(i)-d0a(1), m2(j)-d0a(2)]';
    r2= (dr'*[1,-1]')^2;
    P2(i,j) = 0.2*exp(-0.5*r2/sda2);
end
end
 
% plot distributions
gda_draw(' ', P2, ' ', ' ', P1 );



% Figure 5.7 [AU Note: was “a priori”] Prior information about model parameters m1 and m2, represented with a
% probability density function p(m1,m2). (A) Case when the values of m1 and m2 are unknown, but believed to be
% correlated. (B) Approximation of (A) with a Gaussian probability density function with finite variance.
 


