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The following proposition has already been used a couple times in class and will likely come in handy
later.

Proposition 1 Var (3) = & [Var (5| X)] + Var [ [] x]]
Proof. First, expanding out the definition of Var (B);
(i) = #[6-51) G-# )]
= 8| (3~ [3|x]+#[3]x] -8 [3]) (3= [ 5] + £ [3]x] - 2 [3])]
= 8| (32 [3|x]) (32 [3|x]) |+ m (= [3]x] - 3]) (= [3]x] -2 [3]) ]
w8 | (2 [3[x] 2 [3]) (5~ 2 [3]x]) |+ (5~ 2 [3]x]) (= [3]x] -2 [3]) ]

var (i) = #{(e [51x]- [ [ ) e 3] - £ [ )}
- {(H] H)(M H>}

B [var (3 x)] - E{E [(B‘X—E[B‘XD (ﬂ‘X—E[ﬂ)XD/H
oz [(6-2[3) (-2 ) ]}

- 5| (3-2[5]x]) (5- (3] x])]

vor(3) = ver (B[3{]) £ v (3)) 22 5] -2 [1]) (- 23]
<2 [(3-£[3|x]) (£ ]3] x] - 2 [4])]

It just remains to show that the last two terms are zero

e85 1) - £0)] - o[ [ 3] -2 3) - 0]
= (]3]~ [z [2 [~ 5[5 ]
] 5[5 5[ (B[3]x] - 53]
o
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Putting this all together, we have:

Var (ﬂ) — Var (E M XD Vv E [Var (ﬂ‘ X)}

Which is the desired result. =



