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Abstract With respect to an unknown channel that is defined by .
correlated signals of the input and the output, the signals of a sender T, and a [~=-- Corre./ntd $Igna/5 ----- ]
receiver R, can be regarded as identical when the correlation value of these (/,j EN, i #j)
signals is above a threshold. In this report, we discuss the decoding issue on

such a channel. | I
Keyword Decoding, Channel Model, Information Theory @ COnCEptual channel Ié

The theoretical study on the issue of

decoding an unknown channel, where we  |signaling equivalence | signaling
are focusing on the mathematical analysis process process

of the signal processing aspect of the 4 =2 ===~ "===="="-
communication process under the
condition of the estimated parameters.
The formalized model of the object is =

illustrated in Fig. 1 where a sender T, and ! black box !
a receiver R, correspond to the input and

the output, respectively. Fig. 1 The objects in our study

unknown channel

interaction

|Signal/code




Main Results
Lemmal

If a correlation function w(x,y) is maximized, it can be inferred that the
corresponding mutual information I(X,y) is maximized under the condition of free of
any channel delay.

Theorem 1

If correlation y(x,y) is maximized, it can be inferred that the corresponding mutual
information 1(x,y) of the channel with the channel delay is maximized.

Conjecture 1

The minimum of the rate distortion is inferred from the optimization of the procedure
for calculating the value of z subject to the minimum of the channel loss.

Conclusion

In order to study the information theoretic aspect of an unknown channel with
correlated signals, the communication channel model is formalized under the
condition of a nonlinear dynamics of the transmission process. Then, it is
extended into a MIMO model that is equivalent to an interference channel
where a Gaussian distribution is adopted for the decoding process. Considering
the phenomenon of the synchronization (correlated signals) that is commonly
observed In nature (e.g., signals in the brain) and engineering (e.g., the electric
signals in circuits), the decodlng Issue (e.g., in the example illustrated in Fig. 1)
Is significant for systematically understandlng the complexity mechanism of
communication processes in information theory.
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T-7 Approximate Reduction from AUC Maximization
to 1-norm Soft Margin Optimization
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T08: Kernel and Feature Search in Kernel PCA
Alam Md. Ashad and Kenji Fukumizu

The Graduate University for Advanced Studies and The Institute of Statistical Mathematics, Japan

Motivation of Our Study:

@ The principle of kernel methods is to seek a new space by
using a desired kernel.

@ Appropriate method for kernel and feature choice in kernel
PCA have not yet been established.

@ We are not able to choose them based on a performance with
the norms of the feature spaces.

@ We have proposed a method for choosing optimal kernel and
the number of features through the leave-one-out
cross-validation based on the performance of pre-images.

() November 09, 2011 1/2



Experimental Results: synthetic data as well as 4
real world problems

Wine Diabetes

s\¢ 2 3 2 3 4 5
0.1 429775 4.25167 | 2.24101 2.26142  2.40629 2.39790
0 (3.33) | (37.78) (22.22) (28.89) (26.67)
0.25 | 3.98027 4.32378 | 1.99628 2.05311 1.97823 2.12594
(1.67) (3.33) | (33.33) (22.22) (13.33) (26.67)
0.5 4.10606 4.07721 | 2.23193 2.09396 2.16748 2.08503
(1.67) (5.0) | (20.00) (28.89) (22.22)  (26.67)

Table: Wine and Diabetes data sets: leave-one-out cross-validation error and
classification errors for test data (in bracket) using RBF kernel.

For classification data sets our method chooses the kernel and the number
of features that give the best classification errors in most cases, we can
confirm that our method successfully finds the parameters that give a

reasonable low-dimensional representation in kernel PCA
() November 09, 2011 2/2
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T-13 Modified Newton Approach 1
to Policy Search
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An Accuracy Analysis of Latent Variable
Estimation with the Maximum Likelihood Estimator
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T20: Generalization of
Matrix Factorization for

Robust PCA
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