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Solution for exercise 4.4.6 in Pitman

We have
tan (Φ) = y

and use the change of variable result page 304 to get

dtan (Φ)

dΦ
= 1 + tan (Φ)2 = 1 + y2

Now inserting into the formula page 304 we get

fY (y) =
1

π

1

1 + y2
,−∞ < y <∞

The function is symmetric (fY (y) = fY (−y)) since (−y)2 = y2, but

∫ a

0

y · 1

π

1

1 + y2
dy =

1

2π
ln (1 + a2)→∞ for a→∞

The integral
∫∞
−∞ yfY (y)dy has to converge absolutely for E(Y ) to exist, i.e. E(Y )

exists if and only if E(|Y |) exists (e.g. page 263 bottom).


