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13.8 Set
u=E[X], a2=E[(X—M)2}.

In the first step we will simplify E [(X - ,u)ﬂ and E [(X — u)?’} so that we can
express the non-central moments E [X4] and E [X 3] in terms of the central
moments E [(X — ;1)4} and E [(X — u)g} .

E [(X - u)ﬂ — B[X?—3uX?+ 312X — 7]
= E[X®] = 3u(p*+0°) +24°
= E [X?’] —3uo? — u?,
and therefore,
E[X’]| =E [(X - u)f’} + 3uo® + uP.

For the fourth central moment we have

B(x -]

E [X* —4pX? + 642 X7 — 4° X + ]
= E[X'] —4uE [X°] +6p° (1* + 0%) — 3u*
= E[X*'] —4uE [X?] +3p* + 6402,
and consequently,
E[XY] = B[(X-p)'|+ 4B [X*] - 34" - 6%
_— {(X - u)ﬂ +dp <E {(X - u)ﬂ 4 3u0? + ;f’) ~ 3t — 6o
El(x -

[(X u)ﬂ +4pE [(X — ,u)s} + 6p20? + pt. (1)

Now substitute (1) into the expression for Var(X?)
Var(X?) = E[XY - (E[X?])?=E[XY] - (0 + )
= B[(X -] + 4 [(X - )*] + 40> — o

- (Kurt(X) 1+ 4§Skew(X) +4 (5)2) .



