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1: Plot PDF of Ehat/EQO for 12 DOF

ol ear all
cl ose all

rati os = 0:0.01: 4;
N = 12;

for i=l:length(ratios);
ratio = ratios(i);
ps(i) = N* (2¢(N 2)*gamma(N 2))~-1 * (Nratio).~(N2 - 1) * ...
exp(-N2 * ratio);
end

figure()

plot(ratios, ps)

title(' Probability density of chi-squared function, 12 DOF')
yl abel (' Probability density (1/[Ehat/EQ]");

x|l abel (" Rati o, Ehat/EQ");
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Probability density of chi-squared function, 12 DOF
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Plot the associated CDF

Find the CDF... just integrate under the curve.
cdf = cunmsum((ps.*0.01));

figure()

plot(ratios, cdf);

title(' Cunul ative distribution of chi-squared function, 12 DOF')
yl abel (' Probability");

x|l abel (' Rati o, Ehat/EQ");
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Cumulative distribution of chi-squared function, 12 DOF
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Find an upper error bound

Suppose we want to define an upper error bound for our spectral estimate, such that there is only a 15%
chance that the true process spectrum is greater than that bound. Identify the corresponding quantile of
"E/ EO. Plot the appropriate boundat all frequencies on the spectral estimate.

i 15 = find(cdf > 0.15, 1);
ratio 15 = ratios(i_15);

figure()

I ogl og(freq_bins_500m average, Ehat 500m average);

hol d on;

| ogl og(freq_bins_500m average, Ehat 500m average ./ ratio_ 15, 'r--");

yl abel (' Vari ance density of displacenent (nt2 * hours)')

x| abel (' Frequency (cycl es/ hour)');

| egend(' 500m i sopycnal ', 'Upper error limt, 15%);

title(' Variance density of wave vertical displacenent by frequency, 10 DOF');
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“ariance density of wave vertical displacement by frequency, 10 DOF
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4) Suppose, for that same error bound, you
wanted to be 95% certain that

EOQ is less than the upper bound. How much longer a data record would you need than the one you have,
if you want to maintain the same frequency resolution that the 12 DOF estimate now has?

%I1f we wanted to have a 95% certainty for the sane error bounds, we woul d
% need the cdf of Ehat / EO to be 0.05 at 0.59.

% We could solve this analytically, but doing it nunerically is easy.
for N = 12:2:48
clear('ps');
for i=1:1ength(ratios)
ratio = ratios(i);
ps(i) = N* (20(N 2)*ganma(N 2))*-1 * (Nratio).~(N2 - 1) * ...
exp(-N2 * ratio);
end
cdf = cumsun((ps.*0.01));
i _05 = find(cdf > 0.05, 1);
ratio_05 = ratios(i_05);
if ratio 05 > ratio_15
fprintf('0.95 certainty occurs at N = %l\n', N);
br eak;
end
end
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0.95 certainty occurs at N = 28

Published with MATLAB® 7.12
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