Lecture 20

- Variance of the Sample Mean
(1) Sample with Replacement: N >>n
(2) Sample without Replacement: N is small
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Examp\e : F
Assume Hhat Q\‘[\‘.\/
“Trae Mean = [0 Wbty by =t

Teue Variance = §

Question: How many samples we should take to estimate the true mean value such that

std(§) =1% of the tree mean value 7
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Va,()“() = Q% of o) = @olxio) = ool = Vargf] L

Thus = —o% = 400
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(2) Sample without Replacement: N is small

A _ N: Population i
VMKX) = Varv[:(] (NV—LI‘) N Sztup:q;%eu

Example q
N = (00 transistors

Estimaje the mean velue of the Current 3&\“1! ﬁ

iTvue Population variance = 25
TYM. Populod'\‘on mean = IZO

Question: How many samples we should take to estimate the true mean value such that

Sample mean has a STD that is [% of the True Mean ?

\ar CP\) = Q% of \ZO)L = Q.ol X 120)1 = |4y

Va(ﬁz N-n\ _ a5 ([oo=n\ _ 25 |oo-n
L4y = rVL (N“|) R n ([00—‘) n -’ ‘H

luy x99n = 25 (100-n) = 500 =257

Qdmx‘i?’f lé‘)vx = 2500

>> 2500/(1.44*99 + 25)
= ’_&SOO = '5 ans =

luy x99 ¥ L5 @—’ round it up

n
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Sum of Many independent , identical RV

Example:  Xi, o)., Xe are all N(o0, @)
}

. Mean Standard d@VIdh'%
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:e_u_l%o — N(O,J?&‘)

Central Limit Theorem

Xi5 Yoo, Xa are fndepev\den'l’ Vs , hq,v{nj the Same distribyhon ( A\’}:::'a:cem: -

n
Y= & z ™ whee ED=0, War[y)= o
Then Y has a POF ﬁ(y) that approsches o Gaussian distribuhon gs n inCreases
Feqard less of the PDF of Xj's.

http://www.ece.uah.edu/~dwpan/course/ee385/code/clt hist.m
function [m, v] = clt_hist(n)
x = random('exp’, 1, 1, 1000000);

mean(X)
var(x) _ :
hist(x, 100); S —_x/sqrt(n),'
fori=2: m = mean(S);
ori=2:n v = var(S):
y = random('exp’, 1, 1, 1000000); S _
X = X - mean(x) + (y - mean(y)); figure; hist(S,100);
end
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http://www.ece.uah.edu/~dwpan/course/ee385/code/clt_hist.m

