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Problems
Alice picks a loo numbers

randomly independently from
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Bob must guess
the sum So

Bob wins a prize if hisguess g is

within I 2 of Sion



Bob's guess y
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all here
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What's the probability
that

Bob wins a prize
Pr 55 255,555 2
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Pr 039 252.425

12.425 1.039

9.9924 0.8508
Fromthe
Gaussian
Table

0 142 1421 chancej

omparewhislikelih.de
winning

if he had guessed
so

Pr 4815 552

Pr 55 5371 14 2 E

Pr10.692426 0.6928 Pr 12150 6928

7 2 0 6928 1
CLT
Approximation standard

Gaussian



Recall feather
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From the table we know

0 69 0 7549

0 70 0.7580

We can approximate down

0.692872010 69 0.7549
So Pr Bob wins if He Guesses 50

Pr 12 50.69 2810697 17 1



Estimation
RV Y that I want to estimate

No observation
Estimate Y using a fixed number

j
Error E Y j
Criterion Minimize the mean

of the squared
error Muse

Minimize
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What if we have an observation X
b c Xx is a

E Y Xx JK samplevalue point
value of X

Tintestimate of Y inlower
case ble

the muse sense
Xx
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If X Y uncorrelated
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of D Egg
After you
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page



LMS E Estimator in Terms

of the Correlation Coefficient

TAKE 7 EE EX EU

EEE PEE
Plug into

the expression
for IK
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Only uses means variances andcovariances



What's the Mean Squared Error

MSE of the Linear Estimator

E Y TX Y EM PEI X END

Claims ECE EG INFO
That is Elx is an

unbiased

estimator
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affectspread
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MSE E 72 11 PEE I
Recall f I
As long as X Y are correlated observation
is helpfulIms E reduced from no observ case



Interpretation
R O i e X Y uncorrelated

Ix provides no useful

information in particular

YX EM
as though no

observation

was made

Rt MSE D

Y Tx with probability t

Y is a linear function ofX

Y X are linearly
dependent



ftp.t
hijjI

ECA M var X 7 52

E X t Xn
sample

Ma E NII Mean

Standardizing Sn Mngets

us to the same standardized

random variable
Standardize Sn

2 55
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Now divide the numerator

denominator by
n

2 EII m.si

Tn
So Zn is also the standardized

version of Mn



Mean Variance of a

Uniform PDF
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