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STEP 2012, Paper 3, Q13 - Solution (2 pages; 16/7/18)
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(i) E(Z|a<z<b)=fa% :

where p,(u) is the pdf of Z
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(ii)Z:’%“:ﬂ(=u+az
SOEX|X>0)=E(u+ocZ|lu+aoZ >0)

=u+oE(Z|Z > —g) (1)

m=E(X|) =P > 0)EX|X >0)+PX <0)E(-X|X < 0)
LetY = —X.

Then E(—X|X < 0) = E(Y|Y >0) = —u+ 0E(Z|Z > g), from (1)
since E(Y) = —u & Var(Y) = ¢

So m=P(z>-4)|u+0E(2|z>-1)]

g

+1-P(z>-L)|-u+0E(z|z>Y)

exp (—%(— %)2> — exp(—)
7 (1-0-5)

= [1—613(—5)] Uu+o



exp (— % (g)z> — exp(—)
V2 (1- ()

+O(— g) —u+o

[Note: 1 — ®(—%) could have been written as ® (%), but the
o o

required result involves ®(— g)]
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1 :
exp (— EZ_)’ as required

2

Var(1X]) = E(IX]?) — [E(IXD]? = E(X?) —m?
& 0% =E(X?) —u?

so that Var(|X|) = % + u? — m?
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