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autoregressive

back propagation through time
Boltzmann machine

back propagation

bits per second
brain-state-in-a-box

Blind source (signal) separation

correlation matrix memory

cross-validation
deterministic finite-state automata

extended Kalman filter

expectation-maximization

finite-duration impulse response

frequency-modulated (signal)

generalized cross-validation
generalized Hebbian algorithm
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maximum mutual information
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another variant of Infomax
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PF
pdf
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SIR
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SRN
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SVD singular value decomposition ARESE

SVM support vector machine XEH B

TD temporal difference At 2 4%
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VLSI very-large-scale integration AR 1]

XOR exclusive OR Bk

BENHS

a action Bk

a’b inner product of vectors a and b [mlE afl b A H

ah” outer product of vectors a and b mlE afl b A AR

(Ti) binomial coefficient TR EE

AUB unions of A and B A M B RHE

B inverse of temperature 1B B ) i

b bias applied to neuron k MZILE HRE

cos(a,b)  cosine of the angle between vectorsaand b [ afl bRANEHE

cuo(usv) probability density function of copula RiAM R B ERE

D depth of memory LR E

Dyyq Kullback-Leibler divergence between BER % R f A1 g ZE K Kullback-
probability density functions f and g Leibler # B

D adjoint of operator D BT D R R

E energy function & &2 R

E energy of state i in statistical mechanics it P RE MR

8 statistical expectation operator SiHHEE S

(E» average energy o)

exp exponential g o4

Eav average squared error, or sum of squared errors SE ¥ iR 2 8 iR 2=

E&(m) instantaneous value of the sum of squared errors 77 i 2= 1 &4 Bk {H

Grotal total sum of error squares B FiREM

F free energy BHHEEE

G+ subset (network) with minimum empirical ZBAEFK/DPHFE (ML)
risk

H Hessian (matrix) Hessian 6

H™' inverse of Hessian H Hessian 56 H B33

i square root of—1, also denoted by j —1BEHFB, RictE s

1 identity matrix PR A

I Fisher’s information matrix Fisher {Z£ B4

J mean-square error WhHRE
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Jacobian (matrix)
square root of matrix P

transpose of square root of matrix P

error covariance matrix in Kalman filter theory

Boltzmann constant

logarithm

log-likelihood function of weight vector w
log-likelihood function of weight vector w
based on a single example

controllability matrix

observability matrix

discrete time

probability of state i in statistical mechanics

transition probability from state i to state j

stochastic matrix

conditional probability of error e given that
the input is drawn from class 4
probability that the visible neurons of a
Boltzmann machine are in state o, given
that the network is in its clamped condition
(i. e. ,positive phase)

probability that the visible neurons of a
Boltzmann machine are in state «,given
that the network is in its free-running
condition (i. e. ,negative phase)
estimate of autocorrelation function of
z;{n) and xz;(n)

estimate of cross-correlation function of
d(n) and x,(n)

correlation matrix of an input vector
continuous time

temperature

training set (sample)

operator denoting the trace of a matrix
variance operator

Lyapunov function of state vector x
induced local field or activation potential
of neuron j

optimum value of synaptic weight vector
weight of synapse j belonging to neuron £
optimum weight vector

equilibrium value of state vector x

average of state x; in a “thermal” sense
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A o BREAR
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z estimate of x, signified by the use of a
caret Chat)

x| absolute value (magnitude) of x

x" complex conjugate of x, signified by asterisk
as superscript

[ x 1 Euclidean norm (length) of vector x

x" transpose of vector x, signified by the
superscript T

z7! unit-time delay operator

Z partition function

8, (n) local gradient of neuron j at time n

Aw small change applied to weight w

\% gradient operator

V? Laplacian operator

Vel gradient of J with respect to w

V°F divergence of vector F

7 learning-rate parameter

& cumulant

P policy

s threshold applied to neuron £ (i.e. ,
negative of bias &;)

A regularization parameter

As kth eigenvalue of a square matrix

@ (*) nonlinear activation function of neuron &

- symbol for “belongs to”

U symbol for “union of”

N symbol for “intersection of”

* symbol for convolution

+ superscript symbol for pseudoinverse of
a matrix

+ superscript symbol for updated estimate

FF X i8] 70 B X 18]

o TR xWIFKE (a, b)) T a<lz<lb,

o TR x WHXE [a, 6] RFR a<a<b,

o AWE x WXHEHFRE [a, ) TR a<z<<b; HfiM, T&F > WEHEHKE (a, b]
FER a<la<<bh,

mINFRK

- % arg min f(w) FARRE f(w) FALmE wE/ME.

o FFS arg mjixf(W) FTREE f(w) XTATHE wWwHRKE.
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RR: MPMERBEMRSRARE.
mE: ANEHEFSERREE.
M ESE XN —F . Hm m4EmE x fy BRI UER
N
X'y = [z1,x59 " o X ] 3? = inyi
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EEE: AREHERSRRER.
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BENER: MAEHMERSREREYAR., BOURBRESRE FIRKEID FAMHA
HAASRERSRER. Hlm, RITA X REREILAE, WH - REREERE.

B ER: ARSHEARSREREYLER. FLH, BV RKERMERHN KNS
HAEMSRRR . Flm, BATA X REREYLAE, TWH x RRAHAERE,

BEDLZ & X WHEREERE (pdD) B px(ORFR, XERRTHAExHERY: HTHX
fEFR#ER pdf X TRV X 8.



