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Computational information geometry

Japanese—English dictionary

Japanese

English

e— P 72358 53 22 [H

e—HIHIFR (Z<HHEA)
Al =R

[HAN—T A

m-HHARE (Z<HHEA)

iRl [lIcSALERD|

3R TTHLAR

ARET )L

e—~HH

Einstein® f&#) 5%

Euler-Lagrange ™25 43 2\

Fisherff # &t &

Gibbs 73 #fi

Kullback# A /83— = A

Lagrange R TEFREL |LagrangeZ» T2 A9

LaplaceZ #4

LegendreZs

m— %E/

m—-H

MAET L

Snell DIEH]

Tsallis®Ogx=> hrt’—

Tsallis—>hat’—

UL AN—T A

Waldi &

e—subspace flat

e—geodesic

e—curvature

f—divergence

m~—geodesic

binary classification

trinomial

auto—regressive model

e—flat

Einstein simplification convention
Euler—-Lagrange variational equation
Fisher metric

Gibbs distribution

Kullback divergence

Lagrange undetermined coefficient
Laplace transform

Legendre transform

m—projection

m—flat

moving average model

Snell’s law

Tsallis g—entropy

Tsallis entropy

U-divergence

Wald test

EN-FR-JP dictionary © 2011-2013 Frank Nielsen 2



Computational information geometry
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EN-FR-JP dictionary

¢ —function

outlier

power

Einstein

Einstein’s theory of relativity
outlier

affine flatness

affine coordinate system
affine space
alpha—divergence
alpha—divergence
a—geometry

escort distribution
escort geometry

Efron

Erlangen program
entropy

principle of maximum entropy
Euler equation

Orlicz space

kernel trick

kernel method

kernel function

Gauss kernel

Gaussian family

Gaussian noise
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Computational information geometry

VNSl Gamma distribution
X7 A5 Gibbs distribution
JI7A Klein

JTAL cluster

TITARB) T clustering

I — A=) TF RS Cramer—Rao lower bound
JaAxThae’— cross—entropy

TIT 4T gradient

T4 TIVET I graphical models
=N Gauge conversion
a— cone

PR — T MU [V R — R X7 L&D\ support vector machine
PFAD N rule of Sarrus

T EARNEIEL sigmoid function
T T A simplex

AN T — B scalar function
A=) 7 — scale—free

S A NN scale invariant

A= AD EBLD— Al generalization of Stokes’ theorem
AINAY spike

ARINVGHR | AT VS | spectral decomposition
AT IR [T HoA~ATI) slack variable

BINT AN 7 B semi—parametric theory
VTN FGAB) T soft clustering
VI = VT h~—T soft margin
HAIN— = A family of divergences
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INATART T
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EN-FR-JP dictionary

divergence function
Taylor expansion

Dawid

Descartes coordinate system
delta function

data manifold

data analyst

torsion tensor

total Bregman divergence
total Bregman divergence
total least squares

neural net

neural network

neuron

probability of neuron firing
negentropy

Einsenberg uncertainty principle
Haussdorf topology

hard clustering
bioinformatics

Biometrika

back propagation

batch processing

pattern recognition
parabola

parametric distribution
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~— & [~ —P T rITA

EN-FR-JP dictionary

power spectrum

power spectrum
perceptron

histogram

Pythagoras theorem
fiber bundle

fiber space

Fisher

Fisher information metric
Finsler geometry
Finslerian space
Fermat’s principle
Fermat’s variational principle
Fourier transform
Fourier expansion
Fourier components
hessian

vector

parallel transport

parallel transport

Beta distribution

Poisson distribution
Markov model

Markov Chain Monte Carlo
martingale

Mercer conditions
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EN-FR-JP dictionary

margin

mixture

model manifold
moment method
euclidean divergence
Euclidean geometry
Euclidean space
Leibniz rule

Leibniz rule

Rao

Lagrange’s method of undetermined coefficients

Riemann Christoffel curvature tensor
riemannian tensor
Riemann—Christoffel curvature
Riemmanian gradient
Riemannian space

Riemann metric

Lie algebra

Lie ring

Lie group

Lie group

Legendre transform

loop

robust estimate

predominate

uniform distribution
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EN-FR-JP dictionary

first—order efficient estimator

consistent estimator
generalized entropy
general theory
Pythagorean theorem
triangular inequality
upper triangular matrix
upper bound
unbiasedness
imcomplete data
incomplete data
indefiniteness

level of uncertainty
inequality

a loop

middle layer neuron
prior probability

a posteriori probability
binomial distribution
Artificial Intelligence
representative point
transfer function
transfer function
low—dimensional model
combine

factor
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EN-FR-JP dictionary

factor

confidence level
partial differential
partial differentiation
partial differential
axiom

covariance matrix
covariant vector
covariant derivative
covariant derivative
covariant derivative
conformal geometry
conformal variable

conformal geometry

conjugate convex analysis

typical

interior point method
inner product
cylinder

map

power law

power method
projection concept
convex analysis
convex function

concave function
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HR
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EN-FR-JP dictionary

variance

covariance matrix

separable divergence
degree of separation
assignment stage
initialization

decision method

control theory

constraint condition
additivity

gradient

inclusion relationship

unit matrix

simple

injective

identity matrix
monotonically increasing function
monotonicity

origin

dually affine coordinate system
dual potential

dual projection

Riemannian dually flat space
dually flat space

dual geometry

dual coordinates
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EN-FR-JP dictionary

dual connections

dual structure

dual geodesics
biorthogonal system
contravariant vector
convergence

Furuichi divergence
invertible transformation
simultaneity
independent distributions
frequency

marginal distribution
summation

regression coefficient
regression formula
Eigenvector
Eigenvalue

Eigenvalue problem
characteristic equation
Eigenfunction

crustal section

seismic wave
equilibrium system
embedding

curvature embedding

base vector
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BRI B basis function

HZE (9D A) space group

BERE | X0 DA | boundary surface
BERUEATT [ZI9 0D A ST A near the boundary surface
oyl (~NASAZED) L, metric
EIFRETE 53 AR ik deformed exponential family of distributions
5 variate

S\ FE cross product
ZttERIR (T2F AL IINEINT A) multidisciplinary resources
g/ \—t 7 b multi-layer perceptron
ZJE/R—t7bay |ZfE —k 7 ar|  multi-layer perceptron
SRR manifold

E2/ o multidimensional
ZEHJTE multiple measurements
ZIEAD—3/V | ZEAD—FL polynomial kernel

KM great circle

KEDIEH law of large numbers
LEATH stable matrix

SEENERE sigma—algebra

TE T CLELBERIRF Y AT A discrete stationary system
TEH AT I static system

EE constant

EHE (TOT 1Y) constant factor

E/ real variable

FEiih real axis

B ERAE (D EMATD) density function
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EN-FR-JP dictionary

logarithmic exponential distribution
symmetric matrix

symetric function

alternative hypothesis
diagonalization

projection theorem
projection

likelihood

likelihood—ratio test
likelihood function

maximum likelihood estimator
local coordinate system

local distance

refraction

expansion coefficients

power law

null hypothesis

result

power function

mean

mean squared error

square root

parallelogram

parallel line axiom

geographic information system (GIS)

geometric structure
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JEEAT L

JEE R Wi

Gl

s

Wi A~ —&
5y FTREZR ™ BA%L
oy %]

oy 8]

5y S fr AFH
oy i
s [OL 29|
(i UANA U BUIZ
(P UNAS €S

(P U ANZ
N4

W INSTIFARDEFE [RL LI ST D T |

WoUNEEEE (NLxHZExD)
M (B L)
HHOER [CFHDFALD

base vector

coordinate axes

argument

influence curve

differential operator
differentiable convex function
differential geometry
differential geometry
introduction to differential geometry
differential equation
infinitesimal

infinitesimal quadrilateral

an infinitesimal line element
infinitesimal vector

minor change

infinitesimal volume element
infinitesimal distance

nature

loss information

G}
175 T HEL R information monotonicity
5 ?&&17 information geometry
175 Information theory
fjﬁ%&n 7‘&{7% computational information geometry
fFmEEL (CroldovrsrEalo) loss of information
Ko Z EDFIDIE sum of each component
IRHEAN | VLl Ly) | scaling
EN-FR-JP dictionary © 2011-2013 Frank Nielsen 14
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JLIRE AT T AD EH
RS (L3907 E>#F<)  exponential connection
FaHCR AR IR

generalized Pythagoras’ theorem

exponential family of distributions

FRE B %KL

EEL A

g

RFET L

P22 ]

e A (B> ZE LI ATH)
B OB EI A
HeE
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HETE B Z AR I
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HE 155 ODA
B 72T L
FELA J5 1k

R

AN NIV
5 Ao TR

IRF 28 D 7E 7

Sl

- Y
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th FEH80 oA 1

EN-FR-JP dictionary

exponential

index

torsion rate

torsion tensor
tangent space
connection function
tangent hyperplane
estimatation
estimation method
estimator auxiliary manifold
estimate

parabola

paraboloid
mathematical model
Mathematical method
mathematical sciences
integrity

directional derivative operator
space—time distortion
time series

universal

universal structure

curved exponential family

© 2011-2013 Frank Nielsen
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HIES
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e/ N2 FEHETE
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AL mEA

A PRI

AR @I |

A BRFN

AR
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HIRHE &b
HFRFE T AH
HFHE ST A—H

B F S A /N—T xR
PR A

K&K bt

HHH 7 R

BB % (FA L DD <A T)
FRE D ]

B 722 A

ffE & x<5|

EN-FR-JP dictionary

curvature

curvature tensor
curvature tensor

curve

update stage

best fitting model
least—squares estimator
steepest descent method
shortest path

rational polynomial
rational function
bounded

finite sum

finite dimension

finite dimensional
expected value
expectation parameters
expectation parameter
[takura—Saito divergence
framework

dislocation

power curve

power function

test geometry

ellipse

extreme value
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FEARST

FEASEL) (O XNFASNNEA)
HEYETE
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BIREN

RA A ik

REEESR (CATHSVLITWY)

EN-FR-JP dictionary

local maximum point
minimal solution

minimal solution

spherical coordinate system
sample variance

sample mean

canonical

column vector

machine learning

positive region

tetrahedron

positive definite kernel function
positive definite matrix
orthogonal projection
positive measure

positive measure space
positive measure space
normal distribution
orthogonal coordinate system
generalization error
functional function
determination error

normal vector

fluid

multinomial distribution

mixed coordinate system
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EN-FR-JP dictionary

subscript

geodesic

geodesic equation
geodesic plane

smooth convex function
operator

asymptotic theory
asymptotic theory
through the point
infinitely divisible
infinite dimensional
infinite degree of freedom
characteristic equation
non—invertible
singularity

singularity

independent
independent model
independent distribution
independent component analysis (ICA)
development

theoretical system
anisotropic medium
white Gaussian noise
objective function

orthogonal

© 2011-2013 Frank Nielsen
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T4
B =AY
GRSy
FExF= bR —
FRHE | 2272080 |
FRXHAIHIAER | 297202 <UHA |
HoE<
HOD/RTA—H
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R FEET v
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flesRBE T 2022939
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BENEEET L
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BaE (529)
AT
AL (ZL)
i
RN

EN-FR-JP dictionary

orthogonal

straight line

orthogonal projection

right triangle

mutual information

relative entropy

conjugate

relative geodesic

straight

true parameter

true distribution
deterministic

family of probability distributions
random variable

probability density function
probabilistic learning model
stochastic process
stochastic descent method
neural network

moving average model
integration

symbol

arithmetic mean
coarse—graining

number of papers

cumulative frequency distribution
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ETERE | LwdDxdHizihu |
O

RER AT

HEtET v

et

MEHHIET v

REHIHEE

SR SPUE 7

foc 22 M

BB

W | 29b |
FRATE LB AT

FRIEAEL

BRI 51

BRI

PRI 2E M

PRI ZE ]

BIERES (BATWTDI))
FRIE &

ﬁ‘y?ﬁé%ﬁ%%'ﬁ%%ﬁ ATV LERDE)D

=

ﬁ

=

=i

=

termination stage
path

empirical distribution
probabilistic model
statistics

statistical model
statistical inference
absolutely continuous
continuous space
review

summation

linear regression analysis

Linear Algebra
linear operator
linear independence
linear space

linear space

linear combination
linear programming
linear classifier
linear approximation
linear approximation
linear element
linear element

ruled surface

latitute line

EN-FR-JP dictionary © 2011-2013 Frank Nielsen
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ER=pIE
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B O EIERBEIET /L (ARMA)
BT (LZ~NI))

B CAHBEAR 2K

HAR T A—H

HARAE T EE [LEAZHITORL LT

HARAEE [LEAZIEWIT
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B AR LI

H BT 3/L¥—

ITHN DL

ATHDZER

FBhZ AR I

MR (FECXENTVD L))
MG

i (FEDRWGA (B 7T —)L)
BHREEK

(LY =S

KAk

Kb E K

LKL

B

LR

FHEATH

EN-FR-JP dictionary

vertical axis

self-dual

autoregressive model
autoregressive—moving average model
auto—parallel
autocorrelation coefficient
natural parameter

natural gradient learning method
natural gradient method
natural base

natural basis

free energy

base matrix

matrix space

auxiliary manifold
ancillary statistic
complement set

long tail distribution
complex variable
European society
standardization
normalizing constant
number of observations
observation point
observed point

metric matrix
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A HOT —# [KAATHIDOT—7=| training data

AlfRAZE [KANAZE|
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EN-FR-JP dictionary

training error

error exponent
explanatory variable vector
finish reading

concept

classification hyperplane
negative region

super robustness
hyperplane

hypersurface

axis

longitude line

contour

inverse function

inverse correlation coefficient
inverse probablity
inverse matrix

usually troublesome
continuous distribution
continuous variable
momentum

path

absolute parallelism
genetic information

subspace
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e
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w o

PG (55ALIT9)

A

Hf
B

/i

R

F#

AL

Eiliiin

BA%K

PEBE [N EHTE|
R | L |
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Bl An

B An

BRT )L

El N SNy S AE 7 NI N
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IR

-

EN-FR-JP dictionary

subspace

subset

repetition

multiple

quantum information
quantum physics
advantage

senior

long distance

closed curve
function

hierarchic

at any time

latent variable

set

noise

discrete distribution
discrete distribution
Zero tensor
epicenter
non—holonomic robot dynamics
non—euclidean
non—extensive entropy
asymmetry
non-singular matrix

non-linear

© 2011-2013 Frank Nielsen

23



Computational information geometry

FEE 05
AN [0S0
s (HATA)
TEEE | BATA
TR {1

BEEEAT S
EIRDET )V

O] EIfii3

05 il

1%F1

non—negative
non—negativity

saddle point

robust

robustness

frequency matrix
high—dimensional model
zero—avoiding
zero—forcing

one—to—one

2 AT [IZU AT quadratic formula

205y
3pEDT

EM7 /L= R A
VCIRIL [VCUIF A

second derivative
third order tensor
EM algorithm

VC dimension

English—Japanese dictionary

English Japanese
a—geometry TIVT S ]
e—curvature e—FA gh =R

e—geodesic
e—subspace flat
f—divergence
L metric
m~—geodesic

a loop

a posteriori probability

EN-FR-JP dictionary

e~ IR (Z<HHEA)

e— V- HH 7R 53 22 [H]

[AANRN=DV =

Loyl (~ASAEED)
m-HR  (Z<HHEA)
PR —

FHIEEN LT TOSRAS]
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absolute parallelism
absolutely continuous
additivity

advantage

affine coordinate system
affine flatness

affine space
alpha—divergence
alpha—divergence
alternative hypothesis
an infinitesimal line element
ancillary statistic
anisotropic medium
argument

arithmetic mean
Artificial Intelligence
assignment stage
asymmetry

asymptotic theory
asymptotic theory

at any time
auto—parallel
auto—regressive model
autocorrelation coefficient

autoregressive model

autoregressive-moving average model (ARMA)

EN-FR-JP dictionary

ERR AT
e F L A

InENE

Repr

T 7 A A

T 77 A A

T 77 A ZE ]
TINTFEAIN—=T 2 A

TINT 7 HEAIN—=T 2 A
RESTARCGER,
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Bh#E R (FCLEITV0 L))
LM

GIE

CXIIRBY)

AN TAnfE
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g | 9T |

HOTT (Lo~0I9)
ARET L

H CFEBIfRE

HOERET L (L)
B CEUEFBEIET L (ARMA)
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Computational information geometry

auxiliary manifold
axiom

axis

back propagation

base matrix

base vector

base vector

basis function

batch processing

best fitting model

Beta distribution
binary classification
binomial distribution
bioinformatics
Biometrika
biorthogonal system
boundary surface
bounded

canonical
characteristic equation
characteristic equation
classification hyperplane
closed curve

cluster

clustering

coarse—graining

EN-FR-JP dictionary

B Z AR A

B

i

Ny assy—ays
ITHN D RLJE

JE~RZ RV

HJEART MV

LI B

PRy TALER |y TF LY
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S il

2 IS A LE R
ISR

WNAFAL T AT AIA |NAF AT F~T 4T A

INAF AR T

WA

BERmE | X0V A |
A5 @I |
FEYET

[ A R

Rt 2

WA [LEROBEINNDOA
P

75 AH

JIGABN T

AL (LY
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Computational information geometry

column vector
combine
complement set

complex variable

computational information geometry

concave function
concept

cone

confidence level
conformal geometry
conformal geometry
conformal variable
conjugate

conjugate convex analysis
connection function
consistent estimator
constant

constant factor
constraint condition
continuous distribution
continuous space
continuous variable
contour

contravariant vector
control theory

convergence
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Computational information geometry

convex analysis
convex function
coordinate axes
covariance matrix
covariance matrix
covariant derivative
covariant derivative
covariant derivative
covariant vector
Cramer—Rao lower bound
cross product
cross—entropy

crustal section

cumulative frequency distribution

curvature

curvature embedding
curvature tensor
curvature tensor

curve

curved exponential family
cylinder

data analyst

data manifold

Dawid

decision method

deformed exponential family of distributions
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Computational information geometry

degree of separation

delta function

density function

Descartes coordinate system
determination error
deterministic

development

diagonalization

differentiable convex function
differential equation
differential geometry
differential geometry
differential operator
directional derivative operator
discrete distribution
discrete distribution
discrete stationary system
dislocation

divergence function

dual connections

dual coordinates

dual geodesics

dual geometry

dual potential

dual projection

dual structure

EN-FR-JP dictionary
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Computational information geometry

dually affine coordinate system
dually flat space

e—flat

Efron

Eigenfunction

Eigenvalue

Eigenvalue problem
Eigenvector

Einsenberg uncertainty principle
Einstein

Einstein simplification convention
Einstein’s theory of relativity
ellipse

EM algorithm

embedding

empirical distribution

entropy

epicenter

equilibrium system

Erlangen program

error exponent

escort distribution

escort geometry

estimatation

estimate

estimation method

EN-FR-JP dictionary
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Computational information geometry

estimator auxiliary manifold
euclidean divergence
Euclidean geometry
Euclidean space

Euler equation

Euler—-Lagrange variational equation

European society

expansion coefficients
expectation parameter
expectation parameters
expected value

explanatory variable vector
exponential

exponential connection
exponential family of distributions
extreme value

factor

factor

family of divergences

family of probability distributions
Fermat’s principle

Fermat’s variational principle
fiber bundle

fiber space

finish reading

finite dimension

EN-FR-JP dictionary
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Computational information geometry

finite dimensional
finite sum
Finsler geometry

Finslerian space

first—order efficient estimator

Fisher

Fisher information metric

Fisher metric

fluid

Fourier components
Fourier expansion
Fourier transform
framework

free energy
frequency
frequency matrix
function

functional function
Furuichi divergence
Gamma distribution
Gauge conversion
Gauss kernel
Gaussian family
Gaussian noise
general theory

generalization error

EN-FR-JP dictionary
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Computational information geometry

generalization of Stokes’ theorem AN—=T7 AD EBED AL
generalized entropy — b= hae—
generalized Pythagoras’ theorem WEE XTI 2D EH
BIRTER W TALLENE)

genetic information

geodesic HiHER (Z<HHA)
geodesic equation B H#R D R
geodesic plane I Hi

geographic information system (GIS)

geometric structure

A P IE s 27 L (GIS)

AFAEE (XDDLKTHED)

Gibbs distribution Gibbs7yAfi

Gibbs distribution X7 A5 A0

gradient 77T 4=k
gradient A |22
graphical models T4 TIVET I
great circle KH

hard clustering INSRTFTRAB T
Haussdorf topology N AR L7 FH
hessian NV

hierarchic BERE Y 222D TE|
high—dimensional model EBIROET )V
histogram EARNT T A
hyperplane [EER AT}

hypersurface Bihm | Hroxr<HA |
identity matrix 2175
imcomplete data REERT —H
inclusion relationship ol B

EN-FR-JP dictionary
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Computational information geometry

incomplete data REeT —H

indefiniteness RIEVE [STOEW
independent ST

independent component analysis (ICA) JHNZJ 55 04T (ICA)
independent distribution TNTASAT

independent distributions [FRFHER A (EO9U<KDD5A05)
independent model MNTET L

index AR

inequality A

infinite degree of freedom MR B A

infinite dimensional BRI T

infinitely divisible MERR 2B R HE

infinitesimal W [OL 19|

infinitesimal distance WUNEERE (PLXHEXD)
infinitesimal quadrilateral W N2 0T

infinitesimal vector U ZAVI%

infinitesimal volume element PANSTIFIROEFE [NL 20X 72D 7= &|
influence curve A

information geometry 15 % ]

information monotonicity 15 R

Information theory 15 R

initialization PIMBERE | LEEZAn 0 |
injective B |[7zAL%l

inner product NFE |72 |

integration %/ )

integrity A DT

EN-FR-JP dictionary © 2011-2013 Frank Nielsen 34



Computational information geometry

interior point method
introduction to differential geometry
inverse correlation coefficient
inverse function

inverse matrix

inverse probablity

invertible transformation
[takura—Saito divergence
kernel function

kernel method

kernel trick

Klein

Kullback divergence

Lagrange undetermined coefficient
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=2 AL [T — R MEI]

=TV [J1—2 VN 7|

J77A

Kullback# A /83— = A

Lagrange X TEFREL |LagrangeZ» TN A 79

Lagrange’s method of undetermined coefficients 7277 v 2D AR ELREE
Laplace transform LaplaceZ= #i
latent variable BaZ | <iv~AT) |
latitute line T EE R
law of large numbers KEDIER
least—squares estimator /N2 FEHEE &
Legendre transform TR RV SR
Legendre transform LegendreZs i
Leibniz rule FTAT =1
Leibniz rule TAT =V |||
level of uncertainty AWETE
Lie algebra V—REK
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Computational information geometry

Lie group

Lie group

Lie ring

likelihood

likelihood function
likelihood—ratio test
Linear Algebra

linear approximation
linear approximation
linear classifier

linear combination
linear element

linear element

linear independence
linear operator

linear programming
linear regression analysis
linear space

linear space

local coordinate system
local distance

local maximum point
logarithmic exponential distribution
long distance

long tail distribution

longitude line

EN-FR-JP dictionary
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Computational information geometry

loop

loss information

loss of information
low—dimensional model
m—flat

m-—projection

machine learning
manifold

map

margin

marginal distribution
Markov Chain Monte Carlo
Markov model
martingale
Mathematical method
mathematical model
mathematical sciences
matrix space

maximum likelihood estimator
mean

mean squared error
Mercer conditions
metric matrix

middle layer neuron
minimal solution

minimal solution

EN-FR-JP dictionary
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Computational information geometry

minor change

mixed coordinate system
mixture

model manifold

moment method
momentum

monotonically increasing function
monotonicity

moving average model
moving average model
multi-layer perceptron
multi—layer perceptron
multidimensional
multidisciplinary resources
multinomial distribution
multiple

multiple measurements
mutual information

natural base

natural basis

natural gradient learning method
natural gradient method
natural parameter

nature

near the boundary surface

negative region

EN-FR-JP dictionary
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Computational information geometry

negentropy

neural net

neural network

neural network

neuron

noise

non—euclidean
non—extensive entropy
non—holonomic robot dynamics
non-invertible
non-linear
non—negative
non—negativity
non-singular matrix
normal distribution
normal vector
normalizing constant
null hypothesis
number of observations
number of papers
objective function
observation point
observed point
one—to—one

operator

origin

EN-FR-JP dictionary
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Computational information geometry

Orlicz space
orthogonal
orthogonal
orthogonal coordinate system
orthogonal projection
orthogonal projection
outlier

outlier

parabola

parabola

paraboloid

parallel line axiom
parallel transport
parallel transport
parallelogram
parametric distribution
partial differential
partial differential
partial differentiation
path

path

pattern recognition
perceptron

Poisson distribution
polynomial kernel

positive definite kernel function

EN-FR-JP dictionary
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Computational information geometry

positive definite matrix
positive measure

positive measure space
positive measure space
positive region

power

power curve

power function

power function

power law

power law

power method

power spectrum

power spectrum
predominate

principle of maximum entropy
prior probability
probabilistic learning model
probabilistic model
probability density function
probability of neuron firing
projection

projection concept
projection theorem
Pythagoras theorem

Pythagorean theorem
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Computational information geometry

quadratic formula

quantum information
quantum physics

random variable

Rao

rational function

rational polynomial

real axis

real variable

refraction

regression coefficient
regression formula

relative entropy

relative geodesic

repetition

representative point

result

review

Riemann Christoffel curvature tensor
Riemann metric
Riemann—Christoffel curvature
Riemannian dually flat space
Riemannian space
riemannian tensor
Riemmanian gradient

right triangle
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Computational information geometry

robust

robust estimate
robustness

rule of Sarrus
ruled surface
saddle point
sample mean
sample variance
scalar function
scale invariant
scale—free
scaling

second derivative

seismic wave

self-dual

semi—parametric theory

senior

separable divergence

set

shortest path
sigma—algebra
sigmoid function
simple

simplex
simultaneity

singularity

EN-FR-JP dictionary
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Computational information geometry

singularity

slack variable

smooth convex function
Snell’s law

soft clustering

soft margin

space group
space—time distortion

spectral decomposition

spherical coordinate system

spike

square root

stable matrix
standardization

static system

statistical inference
statistical model
statistics

steepest descent method
stochastic descent method
stochastic process
straight

straight line

subscript

subset

subspace

EN-FR-JP dictionary
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Computational information geometry

subspace 4y ZE ]

sum of each component o ZEDFIDOH
summation W | 5 |

summation sy

super robustness T S AME

support vector machine YR —RI TN UK [ —_ILEDN
symbol e (529)

symetric function SIRRBEEL |72 L1297 A 779
symmetric matrix XTSI

tangent hyperplane BB [ OB I~ A
tangent space BE2E ]

Taylor expansion TAT— M

termination stage BTERE | LodlrdilZ A |
test geometry Fi € D e ]

tetrahedron 1F DY i A

theoretical system FERISR [WAATZWT WY
third order tensor 3EEDT v

through the point MR

time series RER 5

torsion rate PR

torsion tensor JREIET IV

torsion tensor h—Tar TV

total Bregman divergence h~—4#/LBregman’ A /3\—3 T A

total Bregman divergence h~—%/LBregman® A/N—x A

total least squares M2l THREE | P2 AENWLEIIZLEIIE) |
training data AEAOT —% KANAIIDT—T|
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Computational information geometry

training error
transfer function
transfer function
triangular inequality
trinomial

true distribution
true parameter
Tsallis g—entropy
Tsallis entropy
typical
U-divergence
unbiasedness
uniform distribution
unit matrix
universal

universal structure
update stage

upper bound

upper triangular matrix

usually troublesome
variance

variate

VC dimension
vector

vertical axis

Wald test

EN-FR-JP dictionary
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Computational information geometry

white Gaussian noise H A7 AHEE (1Z<L 1<)

zero tensor BRT )L
zero—avoiding O[=]8E
zero—forcing O5i il

¢ —function

o BIEE | ¢ DDA TIED

English—French dictionary

English

French

a—geometry
e—curvature
e—geodesic
e—subspace flat
f—divergence

L1 metric

m—geodesic

a loop

a posteriori probability
absolute parallelism
absolutely continuous
additivity

advantage

affine coordinate system
affine flatness

affine space
alpha—divergence
alpha—divergence

alternative hypothesis

EN-FR-JP dictionary

a—géométrie
e—courbure
e—géodésique

e—sous espace linéaire
f—divergence
métrique L,
m—géodésique

une boucle

probabilité a posteriori
parallélisme absolu
absolument continue
additivité

avantage

systéeme de coordonnées affine
affinement plat

espace affine
divergence alpha
divergence alpha

hypothése alternative
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Computational information geometry

an infinitesimal line element
ancillary statistic
anisotropic medium
argument

arithmetic mean

Artificial Intelligence
assignment stage
asymmetry

asymptotic theory
asymptotic theory

at any time[]@
auto—parallel
auto—regressive model
autocorrelation coefficient

autoregressive model

autoregressive—moving average model [ J@[JiARMA)[]@

auxiliary manifold
axiom

axis

back propagation
base matrix

base vector

base vector
basis function
batch processing

best fitting model

EN-FR-JP dictionary

un élement de droite infinitésimal
statistique ancillaire

milieu anisotropique
argument

moyenne arithmétique
Intelligence Artificielle
étape d’affectation
asymétrie

théorie asymptotique
théorie asymptotique

a tout moment
auto—parallele

modele auto—régressif
coefficient d’autocorrélation

modele auto—régressif

modele mixte autorégressif et de moyennes

variété auxiliaire
axiome

axe

propagation arriére
base matricielle
vector de la base
vecteurs de la base
fonction de la base
traitement par lots

modele le plus approprié
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Computational information geometry

Beta distribution distribution de la loi éta
binary classification classification binaire
binomial distribution distribution binomiale
bioinformatics bioinformatique
Biometrika Biometrika

biorthogonal system systéme bi—orthogonal
boundary surface surface délimitante
bounded borné

canonical canonique

characteristic equation polynéme caractéristique
characteristic equation polynoéme caractéristique
classification hyperplane hyperplan de classification
closed curve chemin fermé

cluster groupe

clustering algorithme de partitionnement
coarse—graining aggrégation

column vector vecteur colonne

combine combiner

complement set ensemble complémentaire
complex variable variable complexe

computational information geometry géométrie algorithmique informationnelle

concave function fonction concave
concept concept

cone cOne

confidence level niveau de conflance
conformal geometry géomeétrie conformale
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Computational information geometry

conformal geometry
conformal variable

conjugate

conjugate convex analysis

connection function
consistent estimator
constant

constant factor
constraint condition
continuous distribution
continuous space
continuous variable
contour
contravariant vector
control theory
convergence

convex analysis
convex function
coordinate axes
covariance matrix
covariance matrix
covariant derivative
covariant derivative
covariant derivative

covariant vector

Cramer—Rao lower bound

EN-FR-JP dictionary

géomeétrie conformale
facteur conforme
conjugué

analyse convexe
fonction de connexion
estimateur consistent
constante

facteur constant
contrainte conditionnelle
distribution continue
espace continu
variable continue
contour

vecteur contravariant
théorie du controle
convergence

analyse convexe
fonction convexe
axes de coordonnées
matrice de covariance
matrice de covariance
dérivée covariante
dérivée covariante
dérivées covariantes
vecteur covariant

borne inférieure de Cramer—Rao
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Computational information geometry

cross product
cross—entropy

crustal section

cumulative frequency distribution

curvature

curvature embedding
curvature tensor
curvature tensor

curve

curved exponential family
cylinder

data analyst

data manifold

Dawid

decision method

deformed exponential family of distributions

degree of separation
delta function

density function

Descartes coordinate system

determination error
deterministic
development

diagonalization

differentiable convex function

differential equation

EN-FR-JP dictionary

produit externe

entropie croisée

coupe crustale

fonction de répartition

courbure

plongement courbe

tenseur de courbure

tenseur de courbure

courbe

famille exponentielle courbée
cylindre

analyseur de données

variété des données

Dawid

m’ethode de décision

lois de familles exponentielles déformées
degré de séparation

fonction delta

fonction de densité

systéme de coordonn’ees Cartésien
erreur de décision
déterministique

développement

diagonalisation

fonction convexe et différentiable

équation différentielle
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Computational information geometry

differential geometry
differential geometry
differential operator
directional derivative operator
discrete distribution
discrete distribution
discrete stationary system
dislocation

divergence function

dual connections

dual coordinates

dual geodesics

dual geometry

dual potential

dual projection

dual structure

dually affine coordinate system
dually flat space

e—flat

Efron

Eigenfunction

Eigenvalue

Eigenvalue problem

Eigenvector

Einsenberg uncertainty principle

Einstein

EN-FR-JP dictionary

géomeétrie différentielle

géomeétrie differentielle

opérateur différentiel

opérateur de dérivée directionnelle
distribution discréte

distribution discréte

systéme a temps discret stationnaire
dislocation

fonction de divergence
connections duales

coordonnées duales

géodésiques duales

géomeétrie duale

potentiels duaux

projections duales

structures duales

parameétres dualement affine
espace dualement plat

e—plat

Efron

fonction propre

valeur propre

probléme de valeurs propres
vecteur propre

principe d’incertitude d’Einsenberg

Einstein
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Computational information geometry

Einstein simplification convention
Einstein’s theory of relativity
ellipse

EM algorithm

embedding

empirical distribution
entropy

epicenter

equilibrium system

Erlangen program

error exponent

escort distribution

escort geometry
estimatation

estimate

estimation method

estimator auxiliary manifold
euclidean divergence
Euclidean geometry
Euclidean space

Euler equation
Euler-Lagrange variational equation[ ]@
European society

expansion coefficients[J@
expectation parameter

expectation parameters

EN-FR-JP dictionary

convention de simplification d’Einstein
la théorie de la relativité d’Einstein
ellipse

algorithme EM

plongement

distribution empirique

entropie

épicentre

systéme a I’équilibre

programme Erlangen

exposant de I’erreur

loi escort

géométrie escorte

estimation

estimé

méthode d’estimation

variété auxiliaire de 1’estimation
divergence euclidienne

géomeétrie Euclidienne

espace Euclidien

équation d’Euler

équation variationnelle d’Euler-Lagrange
société européenne

coefficient de dilatation

paramétre des moments

parameétres des moments
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expected value

explanatory variable vector
exponential

exponential connection
exponential family of distributions[J@
extreme value

factor

factor

family of divergences

family of probability distributions
Fermat’s principle

Fermat’s variational principle
fiber bundle

fiber space

finish reading

finite dimension

finite dimensional

finite sum

Finsler geometry

Finslerian space

first—order efficient estimator
Fisher

Fisher information metric
Fisher metric

fluid

Fourier components[ 1@

EN-FR-JP dictionary

valeur espérée

vecteur de variables descriptives
fonction exponentielle

connection exponentielle

famille exponentielle de distributions
valeur extréme

facteur

facteur

famille de divergences

famille de distribution probabiliste
principe de Fermat

principe variationnel de Fermat
fibre

espace fibré

lecture compléte

dimension finie

dimension finie

somme finie

géométrie de Finsler

espace Finslérien

estimateur efficace d’ordre 1
Fisher

matrice de 'information de Fisher
métrique de Fisher

fluide

composantes de Fourier
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Fourier expansion

Fourier transform

framework

free energy

frequency

frequency matrix

function

functional function

Furuichi divergence

Gamma distribution

Gauge conversion

Gauss kernel

Gaussian family

Gaussian noise

general theory

generalization error
generalization of Stokes’ theorem
generalized entropy

generalized Pythagoras’ theorem
genetic information

geodesic

geodesic equation

geodesic plane

geographic information system (GIS)
geometric structure

Gibbs distribution

EN-FR-JP dictionary

développement de Fourier
transformée de Fourier

cadre

énergie libre

fréquence

matrice de fréquences

fonction

fonction de fontion

divergence de Furuichi
distribution de la loi Gamma
conversion de jauge

noyau gaussien

famille Gaussienne de probabilité
bruit gaussien

théorie générale

erreur de généralisation
généralisation du théor eme de Stokes
entropie généralisée

théoréme de Pythagore généralisé
information génétique

géodésique

équation de la géodésique

plan géodésique

systeme d’information géographique
structure géométrique

loi de Gibbs
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Gibbs distribution distribution de Gibbs
gradient gradient

gradient gradient

graphical models modeles graphiques

great circle grand cercle

hard clustering algorithme de regroupement dur
Haussdorf topology topologie d’Haussdorf
hessian hessien

hierarchic hierarchique
high—dimensional model modele de haute dimension
histogram histogramme

hyperplane hyperplan

hypersurface hypersurface

identity matrix matrice unité

imcomplete data données incomplétes
inclusion relationship[[1@ relation d’inclusion
incomplete data données incomplétes
indefiniteness indéfinition

independent indépendant

independent component analysis (ICA) analyse en composantes indépendantes (ACI)

independent distribution distributions indépendantes
independent distributions distributions indépendantes
independent model modele indépendant

index index

inequality inégalité

infinite degree of freedom degré infini de liberté
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infinite dimensional
infinitely divisible
infinitesimal

infinitesimal distance
infinitesimal quadrilateral
infinitesimal vector
infinitesimal volume element
influence curve
information geometry
information monotonicity
Information theory
initialization

injective

inner product
integration

integrity

interior point method

introduction to differential geometry

inverse correlation coefficient

inverse function

inverse matrix

inverse probablity
invertible transformation
[takura—Saito divergence
kernel function

kernel method

EN-FR-JP dictionary

dimension infinie

infiniment divisible
infinitésimale

distance infinitésimale

un quadrilatére infinitésimal
vecteur infinitésimal

élement de volume infinitésimal
courbe d’influence

géométrie informationnelle
monotonicité de I'information
théorie de 'information
initialisation

injective

produit intérieur

integration

integrité

méthode de point intérieur
introduction a la géométrie différentielle
coefficient inverse de corrélation
fonction réciproque

matrice inverse

probabilité inverse
transformation inversible
divergence d’ltakura—Saito

fonction a noyau
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kernel trick astuce du noyau

Klein Klein

Kullback divergence divergence de Kullback
Lagrange undetermined coefficient multiplicateur de Lagrange

Lagrange’s method of undetermined coefficients méthode de Lagrange pour les coéfficients indeterm

Laplace transform transformation de Laplace
latent variable variable latente

latitute line ligne de latitude

law of large numbers loi des grands nombres
least—squares estimator estimateur des moindres carrés
Legendre transform transformation de Legendre
Legendre transform transformation de Legendre
Leibniz rule régle de Leibniz

Leibniz rule]@ régle de Leibniz

level of uncertainty niveau d’incertitude

Lie algebra algébre de Lie

Lie group groupe de Lie

Lie group groupe de Lie

Lie ring anneau de Lie

likelihood vraisemblance

likelihood function fonction de vraisemblance
likelihood-ratio test test du rapport de vraisemblance
Linear Algebral ]@ algébre linéaire

linear approximation approximation linéaire
linear approximation approximation linéaire
linear classifier classifier linéaire
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linear combination combinaison linéaire
linear element élement linéaire
linear element élément linéaire
linear independence indépendance linéaire
linear operator opérateur linéaire
linear programming programme linéaire
linear regression analysis régression linéaire
linear space espace linéaire

linear space espace linéaire

local coordinate system systéme local de coordonnées
local distance distance locale

local maximum point extremum local

logarithmic exponential distribution distribution de la loi logarithmique exponentielle

long distance grande distance

long tail distribution loi avec[J@une longue traine
longitude line ligne de longitude

loop boucle

loss information perte d’information

loss of information fonction de perte
low—dimensional model modele de faible dimension
m—flat m—plat

m-—projection m-—projection

machine learning apprentissage par ordinateur
manifold variété

map associe

margin marge
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marginal distribution
Markov Chain Monte Carlo
Markov model
martingale

Mathematical method
mathematical model
mathematical sciences
matrix space

maximum likelihood estimator
mean

mean squared error
Mercer conditions
metric matrix

middle layer neuron
minimal solution

minimal solution

minor change

mixed coordinate system
mixture

model manifold

moment method

momentum

monotonically increasing function

monotonicity
moving average model

moving average model

EN-FR-JP dictionary

distribution marginale

Chaines de Markov Monte—Carlo
modéle de Markov

martingale

méthode mathématique

modele mathématique

sciences mathématiques

espace matriciel

estimateur par maximum de vraisemblance
moyenne

erreur des moindres carrés
conditions de Mercer

matrice de métrique

neurone de la couche intermédiaire
minimum

solution minimale

changement mineur

systéme mixte de coordonnées
mélange

variété du modele

méthode des moments

moment

fonction monotone croissante
monotonicité

modeéle de moyennes mobiles

modele de la moyenne pondérée
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multi—layer perceptron
multi-layer perceptron
multidimensional
multidisciplinary resources
multinomial distribution
multiple

multiple measurements
mutual information

natural base

natural basis

natural gradient learning method
natural gradient method
natural parameter

nature

near the boundary surface
negative region
negentropy

neural net

neural network

neural network

neuron

noise

non—euclidean
non—extensive entropy
non—holonomic robot dynamics

non—invertible

EN-FR-JP dictionary

perceptron a plusieurs couches
perceptron multi—couches
multi—dimensionel

ressources multiples
distribution multinomiale
multiple

mesures multiples

information mutuelle

base naturelle

base canonique

méthode d’apprentissage par gradient naturel
méthode du gradient naturel
parameétre naturel

nature

a coté de la surface frontiére
région négative

entropie négative

réseau de neurones

réseau de neurones

réseau de neurones

neurone

bruit

non—euclidien

entropie non—extensive
dynamiques de robots non—holonomiques

pas inversible
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non—linear
non—negative
non—negativity
non-singular matrix
normal distribution
normal vector
normalizing constant
null hypothesis
number of observations
number of papers
objective function
observation point
observed point
one—to—one

operator

origin

Orlicz space
orthogonal
orthogonal
orthogonal coordinate system
orthogonal projection
orthogonal projection
outlier

outlier

parabola

parabola

EN-FR-JP dictionary

non-linéaire

non—négatif
non—négativité

matrice inversible
distribution de la loi normale
vecteur normal

constante de normalisation
hypotheése nulle

nombre d’observations
nombre de papiers
fonction objective

point d’observation

point des observations
bijective

opérateur

origine

espace d’Orlicz
orthogonal

orthogonal

systéme de coordonn’ees orthogonal
projection orthogonale
projection orthogonale
outlier

donnée aberrante

parabole

parabole
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paraboloid

parallel line axiom
parallel transport
parallel transport
parallelogram
parametric distribution
partial differential
partial differential
partial differentiation
path

path

pattern recognition
perceptron

Poisson distribution
polynomial kernel
positive definite kernel function
positive definite matrix
positive measure
positive measure space
positive measure space
positive region

power

power curve

power function

power function

power law

EN-FR-JP dictionary

paraboloide

axiome des droites paralleles
transport paralléle

transport parallele
parallélogramme

distribution paramétrique
dérivée partielle

dérivée partielle
différentiation partielle
chemin

chemin

reconnaissance de motifs
perceptron

distribution de Poisson
noyau polynomial

fonction a noyau positive définie
matrice positive définie
mesure positive

espace des mesures positives
espace de mesure positive
région positive

puissance

courbe de puissance
fonction de puissance
fonction de puissance

loi de puissance
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power law

power method

power spectrum

power spectrum
predominate

principle of maximum entropy
prior probability
probabilistic learning model
probabilistic model
probability density function
probability of neuron firing
projection

projection concept
projection theorem
Pythagoras theorem
Pythagorean theorem
quadratic formula

quantum information
quantum physics

random variable

Rao

rational function

rational polynomial

real axis

real variable

refraction

EN-FR-JP dictionary

loi de puissance

méthode

spectre de puissance

spectre de puissance
prédominer

principe du maximum d’entropie

probabilité a priori

modele probabiliste d’apprentissage

modele probabiliste

fonction densité de probabilité

probabilité de déclenchement du neurone

projection

concept de projection
théoréme de projection
théoréme de Pythagore
théoréme de Pythagore
équation quadratique
information quantique
physique quantique
variable aléatoire

Rao

fonction rationnelle
polynoéme rationel

axe réel

variable réelle

réfraction
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regression coefficient coéfficient de régression
regression formula formule de régression
relative entropy entropie relative
relative geodesic géodésique relative
repetition répétition
representative point point représentant
result donner

review résume

Riemann Christoffel curvature tensor tenseur de courbure de Riemann—Christoffel

Riemann metric métrique de Riemann
Riemann—Christoffel curvature courbure de Riemann—Christoffel
Riemannian dually flat space espace riemannien dualement plat

Riemannian space
riemannian tensor
Riemmanian gradient
right triangle
robust

robust estimate
robustness

rule of Sarrus
ruled surface
saddle point
sample mean
sample variance
scalar function

scale invariant

EN-FR-JP dictionary

espace Riemannien
tenseur riemannien
gradient riemannien
triangle droit

robuste

estimation robuste
robustesse

régle de Sarrus

surface réglée

point col

moyenne de I’échantillon
variance de I’échantillon
fonction scalaire

invariance d’échelle
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scale—free

scaling

second derivative
seismic wave

self-dual
semi—parametric theory
senior

separable divergence
set

shortest path
sigma—algebra

sigmoid function
simple

simplex

simultaneity
singularity

singularity

slack variable

smooth convex function
Snell’s law

soft clustering

soft margin

space group
space—time distortion
spectral decomposition

spherical coordinate system

EN-FR-JP dictionary

sans échelle

mise a ’échelle
dérivée seconde
onde sismique
auto—dual

théorie semi—paramétrique
senior

divergence séparable
ensemble

chemin le plus court
tribus

fonction sigmoide
simple

simplexe
simultaneité
singularité

singularité

fonction convexe lisse
loi de Snell

algorithme de regroupement doux

groupe de I'espace
distortion de 1’espace—temps
décomposition spectrale

systéme de coordonnées sphériques
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spike

square root

stable matrix
standardization
static system
statistical inference
statistical model
statistics

steepest descent method

stochastic descent method

stochastic process
straight

straight line

subscript

subset

subspace

subspace

sum of each component
summation

summation

super robustness
support vector machine
symbol

symetric function
symmetric matrix

tangent hyperplane

EN-FR-JP dictionary

spike

racine carrée

matrice stable

standardisation

systéme statique

inférence statistique

modele statistique

statistique

méthode de la descente rapide
méthode de descente stochastique
processus stochastique

tout droit

ligne droite

subscript

sous—ensemble

sous—espace

sous—espace

somme de la composante
sommer

somme

super robustesse

machine a vecteurs de support
symbole

fonction symétrique

matrice symétrique

hyperplan tangent
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tangent space @
Taylor expansion
termination stage
test geometry
tetrahedron
theoretical system
third order tensor
through the point
time series
torsion rate
torsion tensor

torsion tensor

total Bregman divergence

total Bregman divergence

total least squares
training data
training error
transfer function
transfer function
triangular inequality
trinomial

true distribution
true parameter
Tsallis g—entropy
Tsallis entropy
typical

EN-FR-JP dictionary

plan tangent

série de Taylor

étape finale

géométrie des tests
tetraédre;

systéme théorique

tensor de troisiéme ordre

a travers le point

séries temporelles

torsion

tenseur de torsion

tenseur de torsion

divergence de Bregman totale
divergence de Bregman totale
moindres carrés totaux

jeu de données d’apprentissage
erreur d’apprentissage
fonction de transfert

fonction de transfert

inégalité triangulaire
trinomiale

distribution idéale

paramétre idéal

g—entropie de Tsallis

entropie de Tsallis

typique
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U-divergence
unbiasedness
uniform distribution
unit matrix

universal

universal structure
update stage

upper bound

upper triangular matrix
usually troublesome
variance

variate

VC dimension
vector

vertical axis

Wald test

white Gaussian noise
zero tensor
zero—avoiding
zero—forcing

[1[]-function

EN-FR-JP dictionary

U-divergence

sans biais

distribution uniforme
matrice unitaire
universel

structure universelle
étape de mise a jour
borne supérieure
matrice triangulaire supérieure
habituellement ennuyeux
variance

variable

VC dimension

vecteur

axe vertical

test de Wald

bruit blanc gaussien
tenseur nul

zéro—évitant
zéro—forcant

[1[1-fonction
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