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3C Variance (Theoretical)

[ToC]




C.1 Variance

e Variance of a random variable X, V(X), is defined as

"2:E[(X—u)2] - i@i—u)zm(wi)

i=1

Note that ¢ = E(X). Standard Deviation of X is defined as 0 = Vo2,

e Compare to Sample Variance




C.2 Alternative formula for variance

V(X) — E|(x— ]
= E[xQ — 2w + uz}
= E[x?] + E[—2uz] + E[u?] E can be distributed over any linear equation.
But p = F(X), and they are just a number. Taking F again doesn’t do anything. So,

V(z) = E[x?] —2uE[x] + p?
= E[x%] — 24 + p?
= E[2°] — p®

Similarly to the discrete case, we have

V(aX +b) =a2V(X)



C.3 Ex: Throw a Die Once

Suppose you are given pmf:

4 1 2 3 45 6
PX) § 5 6 ¢ 6 &

e Expectation was E(X) = 3.5.

e Now calcualte E(X?),

B(X?) =12-1+22.1432. 1442 1452 1462 1 =15.167

e So the variance is

V(X) = BE(X?) — [B(X)]? = 15.167 — 3.5% = 2.917.



Example: Casino Simplified
e .995 chance for $1 profit.

e .005 chance for $-99 profit (loss).

e (Calculate Variance of game profit.
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