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-
Estimating the Mean

@ What is the mean u?

e Stochastic variable X
@ Known standard deviation o
e Unknown distribution

@ The Sample Mean is a point estimator

@ nobservations: x1,X>, ..., Xp
e Sample mean: f=X=>_x;/n

@ How do we make a confidence interval?
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Probability distribution

What is the probability

- X1 X Xn
B < X=—+—=+... +—
distribution of X ? n Tyttt
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Central Limit Theorem:
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|
Estimation Error

@ Estimation error E = X —
e E~ N(0,0/v/n)
: _ _E _ )_(ﬁu
@ Normalised Z = 57 = s
e Z~ N(0,1)
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|
Error Distribution

@ E=Z-0/\Vn
@ PZ<—-2)=q/2

P(E<—-e)=a«a/2
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258-0/v/n

® We write z, o

Matlab: z = —icdf (‘norm’, «/2, 0, 1)
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-
Summary

@ ErrorE=X—p

@ z,pissuchthat P(Z < —z)=P(Z > z) = a/2

0 P(E< ~2yp-0/V/n) = P(E > 245 0/\/N) = /2
@ z = —icdf (‘norm’, «/2, 0, 1)

o P(E| > Z,2-0/Vn) =«
@ With probability 8 = 1 — o (confidence level)
e the error is within +z, 5 - o/v/n
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