The Variance of the Normal Distribution is s?
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Let Y be arandom variable with p.d.f. n(y) = e *¢° ¢ - thenormal
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distribution density function.
¥
E(Y?) = Q, Y'n(y)dy
1oy, 1 ™
= y e ?dy
s\/ZpQ‘ s\/a
1, _
= 1 c‘;:é(sz+m)2e2 sdz wherezzuanddyzsdz
SV2p S
= ic‘;;(s 272 +2ms z+mz)e_;zzdz
V2p
1 & onvte 2 dre 2% i ep 2 dzl whereth
= ——@& ‘(ge? dz+2npye? dz+ntcp? dzy wherethe
Vo g a
l[imits of integration are understood.
s 2 2'}£ 1 1 = 1 1
— (¢ e’ dz+2npy=2ze* dz+nfgy—e? dz
v2p v2p v2p
S 2 2 '122 - . .
= — cY’e 2 dz+0+ntx sincethe second integral is the mean
m d

(m=0) of the standard normal distribution and the last one is the p.d.f of the standard
normal distribution and hence has total are 1 unit.
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So, finaly, V(Y) = E(Y?)- nf=s®+nf- m°=s . YAY!

! Note: the limit is of the indeterminate form ¥ >0 and requires L’ Hospital’ s rule after the proper
mani pulation.



