3.6 Exercises Problem 2

Gene Quinn




3.6 Problem 2

Ar.v. X has mean x # 0 and variance ¢ > 0. If the third
moment of X about x is —p?, what is E(X?)?
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3.6 Problem 2

By definition, the third moment of X about . Is

E(X — p)°




3.6 Problem 2

By definition, the third moment of X about . Is
E(X — p)°
Expanding the cubic gives
E(X —p)° = E(X? —3X?u+3Xu* —11°)

= E(X?) — 3uE(X?%) + 3u°E(X) — p°
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Substituting i for E(X) gives

E(X —p)° = E(X?) = 3uE(X?) + 3% — i
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Substituting i for E(X) gives

E(X —p)° = E(X?) = 3uE(X?) + 3% — i

E(X —p)’ = E(X?) = 3u(E(X?) — p®) — pi°
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3.6 Problem 2

Substituting i for E(X) gives

E(X —p)° = E(X?) = 3uE(X?) + 3% — i

E(X —p)’ = E(X?) = 3u(E(X?) — p®) — pi°

E(X —p)’ = —p’ = E(X?) = 3u0”® — 1’
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3.6 Problem 2

Substituting i for E(X) gives
E(X — )’ = E(X?) = 3uE(X?) 4+ 3p° —
E(X —p)’ = E(X?) = 3u(E(X?) — p®) — pi°
E(X —p)’ = —p’ = E(X?) = 3u0”® — 1’

Adding 1* to both sides,

0 = E(X°)—3uc* = E(X°) = 3uo?
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