gda02 05

calculaion of variance
supports Figure 2.4.
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% two Normal pdfs with different variances

dbar = 5;

sdl = 0.5;

pl = exp(-0.5*((d-dbar).”2)/sd1"2)/(sqrt(2*pi)*sdl);
norml = Dd*sum(pl);

dbar = 5;

sd2 = 1.5;

p2 = exp(-0.5*((d-dbar).”2)/sd2"2)/(sqrt(2*pi)*sd2);
norm2 = Dd*sum(p);

qudratic
= (d-dbar).”2;

% estimated variances

sd21 = Dd * sum(gpl);

sdlest = sqrt(sd2l);

sd22 = Dd * sum(qgp2);

sd2est = sqrt(sd22);

disp(sprintf('std dev 1: true: %f estimated: %f', sdl, sdlest));

std dev 1: true: 0.500000 estimated: 0.500000

disp(sprintf('std dev 2: true: %f estimated: %f', sd2, sd2est));

std dev 2: true: 1.500000 estimated: 1.492457

% plot
figure(l);
clf;

top=1;

subplot(2, 3, 1 );

set(gca, 'LineWidth',3);

set(gca, 'FontSize',14);

hold on;

axis( [dmin, dmax, 0, 10*top ] );
plot(d,q, 'k-','LineWidth',3);
xlabel('d");

ylabel('qg(d)");



subplot(2, 3, 2 );

set(gca, 'LineWidth',3);
set(gca, 'FontSize',14);

hold on;

axis( [dmin, dmax, 0, top ] )
plot(d,pl, 'k-', 'LineWidth',3)
xlabel('d"');

ylabel('p(d)");

’
’

subplot(2, 3, 3 );

set(gca, 'LineWidth',3);
set(gca, 'FontSize',14);

hold on;

axis( [dmin, dmax, 0, top ] );
plot(d,gpl, 'k-"','LineWidth"',3);
xlabel('d"');
ylabel('qg(d)*p(d)"');

subplot(2, 3, 4 );

set(gca, 'LineWidth',3);

set(gca, 'FontSize',14);

hold on;

axis( [dmin, dmax, 0, 10*top ] );
plot(d,q, 'k-"', 'LineWidth"',3);
xlabel('d");

ylabel('q(d)");

subplot(2, 3, 5 );

set(gca, 'LineWidth',3);
set(gca, 'FontSize',14);

hold on;

axis( [dmin, dmax, 0, top ] )
plot(d,p2, 'k-', 'LineWidth',3)
xlabel('d");

ylabel('p(d)");

’
’

subplot(2, 3, 6 );

set(gca, 'LineWidth',3);
set(gca, 'FontSize',14);

hold on;

axis( [dmin, dmax, O, top ] );
plot(d,gp2, 'k-"','LineWidth"',3);
xlabel('d");
ylabel('qg(d)*p(d)"');
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Figure 2.4 (A and D) Parabola of the form qgq(d) = (d - (d))2 is used to measure the width of
two probability density functions p(d) (B and E), which have the same mean (d) but different
widths. The product gqp is everywhere small for the narrow function (C) but had two large
peaks for the wider distribution (F). The area (shaded orange) under qp is a measure of

the width of the function p(d) and is called the variance. The variances of (A) and (F)

are (0.5)2 and (1.5)2, respectively. MatLab script gda02 05.



