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Experimental Technigues
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Another look at least squares (from optimization perspective)
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Another look at least squares (from optimization perspective)




Another look at least squares (from optimization perspective)




F - a2 + bt + C

( ~6N rcv\(‘/‘wcf;\/) )"’*o
,\A
Ax=b 7 \r

T

[ F
F'—‘— A'SMU:) +‘3 ,




t2

4

N bz 4 a3k -

) = 7 |
\J(ﬁﬂ = J2
b)) =0
g(jﬁ = ©

v

O

\3) ’1 r\ t) tlz ) ao
92 | t2 & {é}

0 ) L0 | 2t2



Another look at least squares (from optimization perspective)
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Solution is the ‘projection’ of the on the space that matrix A spans
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Covariance and Correlation
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Covariance and Correlation
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Covariance Propagation
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Covariance Propagation




Covariance Propagation
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Covariance Propagation
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Example: Two Angles with a Negative Covariance

Each of five students measures the same two angles « and 8 and obtains the results
shown 1n the first three columns of Table 9.1.

Table 9.1. Five measurements of two angles a and
(in degrees).

Student o B (¢ — @) (B — B) (a — @)(B — PB)

A 35 50 2 —2 —4
B 31 oy =2 5 =0
C D) il | 0 =1 0
D 32 33 —1 1 =1
E 34 S1 1 =1 =1

5 - 1—1-\/2(01 - a)B - B) = %x (-12) = —24



Upper limit on sigma_q




Main Results on Covariance



Coefficient of Linear Correlation



Coefficient of Linear Correlation
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Correlation Coefficient revisit data .

Exam score y —
N
S

0 50 100
Homework score x —

Table 9.3. Students’ scores.

Student i 1 2 3 4 S 6 7 8 9
Homework x; 90 60 45 100 15 23 52 30 71
Exam y;, 90 71 65 100 45 60 75 835 100

10
88
30




Quantitative Significance of r
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Not straight forward calculation

Prob N measurements of two uncorrelated variables x and y would produce
a correlation coefficient with
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Back to our original qguestion
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