
Appendix J

Bivariate edgeworth expansion

Given the bivariate Gaussian, in terms of the standardized variables x and y,

T]c#{x,y) = exp<-
x2 * 4 - 2(xy+y2 

2(1-C2) CTl)
2ny/(l-(z)

the bivariate Edgeworth expansion for any bivariate distribution t](x, y) follows from.

Tjix,y) = exp E (-l)r+s
r+s>3

krs dr ds 
r!s! dxr dys

Tj<g(%y). 02)

Assuming that the bivariate reduced cumulants kr+s behave as kr, oc y_(r+5~2)/2 

where Y is a system parameter, and collecting in the expansion of Eq. (J2) all the 
terms that behave as Y~PIZ, P = 1,2,..., we obtain the bivariate ED expansion to or­

der 1/P [Ko-84, St-87],

T}biv-ED(X,y3 1 +
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, 1 ^30 tt ^ , ^30^21 u
+ < — Hem (x, y) + —j^-IIe51 (x, y)

+
fcfi ^ k^k\2 

8 12
Hei2i%y)

+
^30^03 kizkzi

36
He3?J{x,y)

4*
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8 12 H e24 (x, y) + —l/e15 (2, y)

+ #<?oe (x,y)|J|r/^ (2, y).

The bivariate Hermite polynomials Hemimz (2, y) in Eq. (J3) satisfy the recursion rela­

tion,

(1 - C21 Hemi+itm2 (2, y) = (x-(y)Hemi,m2(x,y)

(J4)

rniHemi-i>m2 (2, y) + m2(Hemi>mz-i (x, y)

The polynomials Hemimz with m\ + m2 < 2 are

He0o(2,y) = 1,

■£feio(x,y) = (2-<y)/(l-C2),

He20{x,y) =
(2-Cyl2 1
(1-C2)2 (1-f2)’

05)

Hen(x,y)
(2-Cy)(y-Cx)+ C

(W2)2 1-C2

Note that Ifemim2 (2,y) = Hemzfni (y, 2).

300


