Lecture 19
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>> X = randn(1, 10000000); 1 2
>>Y = 2*randn(1, 10000000); Z: N(o, l\[ Ot 0y )
>>7 = X+Y;
>> var(Z) >> std(2)
ans = ans =

4.9996 2.2360
>> var(X) + var(Y) >> sgrt(var(X) + var(Y))
ans = ans =

4,9999 2.2360
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>> histogram(Z2)

4 Figure 1 - = X Normality Check:
REORARE G : >> S = find(abs(Z - mean(2)) <= std(2));
 idh >> length(S)/length(2)
ans =
0.6826

5

>> S = find(abs(Z - mean(z)) <= 2*std(2));
>> length(S)/length(2)
ans =

0.9545

>> S = find(abs(Z - mean(Z)) <= 3*std(2));
| >> length(S)/length(Z)
10 ans =
— 0.9973

I genem\, Y= X, + Y%t~ + X
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bw=d0- b0 - ¢ W

Chapter L . Elemenis of Stafistis

Sampling  Theoty : Selecting Samples trom & Golleckion of data +hat 75 +o iarge
{o be exam;ned \\V\dfvl'dua[[/_

&ues’n'on: dderm.‘ne hwv Many sam,olcs are reclu(real ‘F"Y a 9;\/61\ deﬁree of
Confidence 1n the yesult.

Population (N): Collection of data being studied.
Sample Size (n), where sample is part of the population selected at random

- Sample Mean

Xio Xa, --» Xp  random varighles (all ha,w‘ng +he same 3(-)
0
n

Define Sample Mean os. A T
_ AL . Irue Mean
2=t
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R A AN & . Irue Niean
X Tn = X
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J_ e l v | S IV
! True Mean
Mean of the Sample Mean = True Mean
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http://www.ece.uah.edu/~dwpan/course/ee385/code/

% sample_mean.m

sample_size = 10

run = 100000
Xavg = zeros(1, run);
fori=1:run

X =randn (1, sample_size);
Xavg(i) = mean (X);
end
disp(‘'E[X_bar] =);
mean(Xavg)
disp('Var[X_bar] =;
var(Xavg)

& Figure 2 - [m] X
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sample_size = 100, Var[X_bar] =0.0100

- Variance of the Sample Mean
(1) Sample with Replacement: N >>n
(2) Sample without Replacement: N is small
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sample_size = 10,

Var[X_bar] = 0.0995

Mean[X_bar] = -0.0015

4 Figure 3
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sample_size = 1000, Var[X_bar] =0.0010
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