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#	��	� ��$���������

X = load(‘xdata.txt’);
y = load(‘ydata.txt’);

[U S V] = SVD( X*X’);
T = U * sqrt(S);

% cross-validation : recover the optimal
% number of Latent Variables (lv)
[press lv] = pls1cv( T, y );

% optional – if one needs to look at the
% b coefficients in the original space

lvopt = find( y == min(y));

[bpct b0pct] = pls1( T, y, lvopt);
bpls1 = V * bpct’;
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Q(n, k1+k2+...+kq) = TPCT(n,h) [ PT
PCT1(h, k1)| PT

PCT2(h, k2) | … | PT
PCTq(h, kq)]
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Q(n, k1+k2+...+kq) = TPCT(n,h) [ PT
PCT1(h, k1) | PT

PCT2(h, k2) | … | PT
PCTq(h, kq)]
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The synchronous spectrum:
ΦΦΦΦ(v1, v2)

:: represents the similarity between two, v1 and v2, separated spectral 
intensity variations as a function of the perturbation

The Asynchronous spectrum:

ΨΨΨΨ(v1, v2)

:: describes the dissimilarity between two, v1 and v2, separated spectral 
intensity variations as a function of the perturbation

ΦΦΦΦ(m, m) = XT
(m, n) X(n, m)

ΨΨΨΨ(m, m) = XT
(m, n) H(n, n) X(n, m)

H : Hilbert-Noda transform matrix
��

�
�
� =

=  otherwisej)-(k
1

k j if      0

π
jkH

0*��19



19/33

The PCT approach for the synchronous spectrum

ΦΦΦΦ(m, m) = XT
(m, n) X(n, m)

:: decomposition of X as X = TPT

ΦΦΦΦ(m, m) = P(m, k) TT
(k, n) T(n, k) PT

(k, m)

:: pre-multiplying by PT and post-multiplying by P and as PTP = I then:

PT
(k, m) ΦΦΦΦ(m, m) P(m, k) = TT

(k, n) T(n, k)

:: or

ΦΦΦΦPCT(m, m) = TT
(k, n) T(n, k) � one could perform 2DCOS on the scores

ΦΦΦΦ(m, m) = P(m, k) ΦΦΦΦPCT(m, m) PT
(k, m) � 2DCOS in the original space
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The PCT approach for the asynchronous spectrum

ΨΨΨΨ(m, m) = XT
(m, n) H(n, n) X(n, m)

:: decomposition of X as X = TPT

ΨΨΨΨ(m, m) = P(m, k) TT
(k, n) H(n, n)T(n, k) PT

(k, m)

:: pre-multiplying by PT and post-multiplying by P and as PTP = I then:

PT
(k, m) ΦΦΦΦ(m, m) P(m, k) = TT

(k, n) H(n, n) T(n, k)

:: or

ΨΨΨΨ PCT(m, m) = TT
(k, n) H(n, n) T(n, k) � one could perform 2DCOS on the scores

ΨΨΨΨ(m, m) = P(m, k) ΨΨΨΨ PCT(m, m) PT
(k, m) � 2DCOS in the original space

0*��19
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Simulated dataset

:: band 17 decreases at a given rate
:: bands 53 and 83 increases at different rates 
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