Appendix A Basic formulas

A1

A2

A21

A2.2

A2.3

Expectation

Ew [f(@) + g@)] = Eq@ [f(@)] + Ew [¢@)].

Ew [bf@)] = bEw [f@)].

Delta function

Kronecker delta function

fb = ZS(av b)fa~

Product formula of Kronecker delta function

S(a,b
fo =TT
a

(Proof)

nfj(a,h) = exp (log (Hff(a,h)))
= exp (Z 8(a,b)log (fu))

= exp (log (fp)) = fp.

Dirac delta function

fo) = / 8(x — Y)f (x)dx.
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A.4 Gamma function 389

A3 Jensen’s inequality

For a concave function f, where X is a probabilistic random variable sampled from a
distribution function, and an arbitrary function g(X), we have the following inequality:

[ (Exlg()]) = Exlf (gX))]. (AT)
In the special case of f(-) = log(-), (A.7) is rewritten as follows:
log (Ex)[g(X)]) = Eqx)[log(g(X)]. (A.8)
A4 Gamma function
F'(x+1) =xI'(x), (A9)
r(l)=xrt A.10
A41 Stirling’s approximation
X X X x 1 X
10g1"<§>—> zlog<§)—§—zlog(g>, X — 00. (A.11)
A4.2 Di-gamma function
W(x) £ 9 log I'(x)
0x
INes)
= _9x
=Te (A.12)
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