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(2) RBRKF R GEBL AR 7 K

(3) L 14

(4) Analysis of singular regions in learning of
three-layer perceptrons

(5) We study the supervised learning of a three-
layer perceptron with the gradient method. Fuku-
mizu and Amari found that a one-dimensional sin-
gular region in the parameter space called a Milnor-
like attractor may cause a noticeable slowdown of
learning. Amari et al. further carried out insight-
ful analyses of the dynamical system for learning,
although they are based on an ad hoc assumption.
Here we explore rigorous analysis of the dynamical
system using the centre manifold theory, provid-
ing a proper interpretation of Amari et al. * s work.
Our results are also supported by numerical simu-
lations.

(6) machine learning., perceptrons, gradient
method, dynamical systems, Milnor-like attrac-
tors, centre manifold
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29 5. ZOHEADOKALRIX Zakharov /iFEA
DFNL Y LEMETDH 5728, Ginibre-Tsutsumi-
Velo(1997) 12 & % Zakharov 572 4] {4
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FEAM 72 & OFFELFEAT X & W TV B 72 D PIE
ZHHBEOHSPIEZRLTVWS. TITE
Fourier #llfR / )V AiEZRBEHAL, & DEWES 2
S CIFERATEEIMER R oD Z L 2B RS,
(6) IR AL FE R, ARNE S 2 X &R OH)
JRMEIZ N B @ YIYERTRE, Fourier HilBR 7 L A ik

(HBEHKSE (VAKX eoy)

(2) FAR KR E R B2 R

(3) BH Mk B

@) L 1 BRI B R AR D W T

(5) LU R & IS EREREOEE R Y T AD—
DTHY, Vv T ERFTHREFEE UTILL
MEINT WS, £-RATRE & 1 —RT DO
KWIEDOH 5 BT 2 EREZETETDH
v, 7IvvEBORFREIICN UHBPOAR
IZXBREMBHSNT WS, KRR TIIRTE
MR Ry =T AL TR, ThbbEILF
VIR F U= LDEIZILSTEZS
NEBENERTREI NS Z &IZERHL, LYy
WFE D R AR 03 B O AR O IZ D
WTHMNT 5.

(6) TN, RF vy vim, Lo+ @fE, &/
ERiEE]

(1) Fevre Mathieu (7 = 7 )V— <Y a2—)

(2) AUHPRF

(3) FLHE 1 48

(4) Compressed sensing in bi partites and multi par-
tites.

(5) Compressed sensing is a technique that allows
to recover a signal (represented by a vector) from
a low number of measurements on that signal, by
finding solutions to an underdetermined linear sys-
tem. It requires the signal to be sparse. Matrix
completion, is the analog of compressed sensing in
bi-partite. Under some conditions of low rank and
incoherence property, it allows to recover a matrix
from a sampling of its entries. We present those re-
sults and algorithms that computationnally recover
the signal in one partite, or the completed matrix in



bi partite. Moreover, we present an idea of gener-
alization in tri-partites and multi-partites.
(6) Compressed sensing, Matrix completion

LMK

(HOHEFEERFH TFD)

(2) JUM K ZFZROR A BRSO —

(3) M LEfE 1 4

(4) OIS & FERE A FERR & W2 lHRIZ £ B
AR A AR

B) IoT HAhi#IEH LAY — M LI TIERAS
HEBRAT 2 MR ERARTHS. L1 L
TS, EFEFIGIZBWTRET A ARMOEIZ
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T BIRGCIEAMGEFIL L IERE D s 2 A b
B mREE O MR RET 5. OTIEMmFILIC
BWTIEERETHE % )5 H U 7z Autoencoder %
OHifE, F72%M%¥% %+ 212 L7z UMAP, JEA il
TP 7 & O, FERRIE 2 B8R 137 A fe
SR AV BEAR T E EOEST — X % H
Wz SRR A 4T 5 7 AR, ARG OMAD A5 5T
READOFE O FHNZBENTH 99%LA_E DK
BIEKTE 77,
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(4) New Performance Index “Attractiveness Factor
” for Evaluating Website via Obtaining Transition
of Users ' Interests

(5) “ Attractiveness Factor ” can measure how
much contents keep users  intension by focus-
ing on that users’ dwell time distribution follows
mixture Weibull distribution. It is the first in-
dex focusing on users’ dwell time distribution by
utilizing Weibull distribution. To obtain mixture
Weibull distribution, we identify users’ member-
ship to each cluster. We invented new clustering
method that expresses users’ changeable interests
during browsing by solving Nonnegative Matrix
Factorization and constrained network flow prob-
lems. The effectiveness and potential of Attrac-
tiveness Factor was guaranteed by numerical ex-
periments with real access data of Yahoo! JAPAN

(6) web analytics, Weibull distribution, network
flow problem. nonnegative matrix factorization.
linear programming problem

(1) Maneka Oshadi Pallewatta (¥ 7% 4> v F
1 =NV Ty &)

(2) Graduate School of Mathematics, Kyushu Uni-
versity

(3) TR 2 4

(4) Certain sums of Mordell-Tornheim zeta values
(5) The multiple zeta values are real numbers stud-
ied by many people in different fields. The sum
formulas are considered as one of the most famous
relations among multiple zeta values. In our re-
search, we study a slightly different type of sums
known as Mordell-Tornheim zeta values. Mordell-
Tornheim zeta values can be expressed as a rational
linear combination of multiple zeta values. In our
research, we prove new sum formulas for Mordell-
Tornheim zeta values in the case of depth 2 and
3, expressing the sums as single multiples of Rie-
mann zeta values. Also, we obtain weighted sum
formulas for double Mordell-Tornheim zeta val-
ues. Moreover, we present a sum formula for the
Mordell-Tornheim series of even arguments.

(6) Mordell-Tornheim zeta values, Multiple zeta
values. Riemann zeta values, Sum formulas
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(4) Mobility Optimization on Cyber Physical Sys-
tem via Multiple Object Tracking and Mathemati-
cal Programming

(5) Cyber-physical systems (CPSs) are attracting
attention from a number of industries, including
social infrastructure, manufacturing, retail, among
others. We can easily gather big datasets of people
and transportation movements by utilizing camera
and sensor technologies, and create new industrial
applications by optimizing and simulating social
mobility in the cyberspace. In this research, we
develop the system which automatically performs
a series of processes, including object detection,
multiple object tracking, and mobility optimiza-
tion. Our major contributions are remarkable per-
formance improvement of multiple object tracking
and building the new mobility optimization engine.
(6) cyber-physical system. mobility, multiple ob-
ject tracking, satisfiability problem. integer pro-
gramming
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(4) Random Cech complexes in the thermodynamic
regime

(5) We establish the strong law of large num-
bers for Betti numbers of random Cech complexes
built on R¥-valued binomial point processes and
related Poisson point processes in the thermody-
namic regime. Here, we consider both the case
where the underlying distribution of the point pro-
cesses is absolutely continuous with respect to the
Lebesgue measure on R and the case where it is
supported on a C' compact manifold of dimension
strictly less than N. The strong law is proved under
very mild assumption, which only requires that the
common probability density function belongs to L”
spaces, for all 1 < p < co.

(6) Betti numbers, random Cech complexes. ther-
modynamic regime. strong law of large numbers.
manifolds
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(4) Convex property of Wulff shapes and regularity
of their convex integrands
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(4) Bifurcation and hysteresis sets of Euler buck-
ling problem, revisited

(5) M. Golubitsky and D. Schaeffer considered the
modified version of Euler Buckling problem and
minimze the problem by variational formulation
and showed versal unfoldings of the original prob-
lem. We want to apply their criterion of versal-
ity, so we need to ensure the smoothness (C™)
of the problem. Smoothness allows us to apply
Lyapunov-Schmidt reduction to reduce the bifur-
cation equation. We discuss the smoothness of the
problem and derive the equation of bifurcation set
B and hysteresis set H up to order 3. From several
numerical results, we draw approximations of B



and H under suitable set-up and observe the change
of Band H.
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(4) Cauchy Noise Loss for Parameter Estimation of
Random Matrix Models

(5) For random matrix models, the parameter es-
timation based on L2 loss is not straightforward
when there is only one sample matrix. We intro-
duce a new parameter estimation method which
works even in such a case. It is based on the spec-
tral distribution perturbed by Cauchy noises, which
is approximated by a smooth and accessible den-
sity function. In addition, we propose a new di-
mensionality recovery method for the signal-plus-
noise model, and demonstrate that it recovers the
true rank even for non -low-rank situation. It is a
simultaneous rank selection and parameter estima-
tion procedure.
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(4) Asymptotically Decoupling and Mixing Prop-
erties in Quantum System

(5) I talk about important properties for quantum
channels. These properties are, for example, er-
godic and mixing properties. Here the ergodicity is
defined as the convergence of the long time average
state and the mixing property is defined as the com-
bination of the ergodicity and aperiodicity. This
presentation provides a new relation between the
ergodic and mixing properties. It is useful to deter-
mine whether a given quantum channel is mixing
or not, because it can be checked by solving a sys-
tem of linear equations.

(6) quantum system, quantum channel, tensor
product, ergodic. mixing. asymptotically decou-

pling
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(4) Pfaffian system of confluent hypergeometric
functions of two variables

(5) We study Pfaffian systems of confluent hyper-
geometric functions of two variables with rank 3,
by using rational twisted cohomology groups as-
sociated with Euler type integral representations of
them. We give bases of the cohomology groups,
whose intersection matrices depend only on param-
eters. Each connection matrix of our Pfaffian sys-
tems admits a decomposition into five parts, each
of which is the product of a constant matrix and a
rational 1-form on the space of variables.

(6) Pfaffian system. confluent hypergeometric
function, intersection form.
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