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ó
n
fi
na
la
pa
rt
ir
de
lo
qu
e
se

o
bs
er
va
en
la
ev
al
ua
ci
ó
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dŕ
ıa
m
o
s
te
ne
r
gr
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at
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ra
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=
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ε 1
ε 1
ε 1
ε 2
..
.
ε 1
ε n

ε 2
ε 1
ε 2
ε 2
..
.
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∈
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at
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=
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at
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=
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−
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:
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−
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.
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=
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=
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at
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m
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=
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Σ
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Σ
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=
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.
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=

(β̂
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n ∑ i=
1
(y
i
−
g
(x
i,
β
1
..
.β
p
))
2

E
n
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zó
n
se
la
su
el
e
lla
m
ar
re
ct
a
de
ḿ
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∈
	p
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e
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∂
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n ∑ i=
1
x i
p
−1
=

n ∑ i=
1
y i

n
β̂
0

n ∑ i=
1
x i
k
+
β̂
1
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⎞ ⎟ ⎟ ⎠
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β
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n
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o
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o
r
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s
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o
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n
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e
X
.
S
ue
le
lla
m
ar
se
a
es
ta
m
at
ri
z
de
pr
oy
ec
ci
ó
n

P
o
H
(h
at
m
at
ri
x)
.

P
ro
p
ie
d
a
d
e
s
d
e
P

M
at
ri
z
si
m
ét
ri
ca
e
id
em
po
te
nt
e,
es
de
ci
r:
P
=
P
′
=
P
2
.
I
−
P
ta
m
bí
en
es

si
m
ét
ri
ca
es
id
em
po
te
nt
e,
es
de
ci
r
ta
m
bí
en
es
un
a
m
at
ri
z
de
pr
oy
ec
ci
ó
n
y

pr
oy
ec
ta
so
br
e
el
or
to
go
na
l
de
V
r
.

S
u
m
a
d
e
C
u
a
d
ra
d
o
s

T
en
em
o
s
qu
e

n ∑ i=
1
(y
i
−
ŷ i
)2
=
‖Y
−
P
Y
‖2

N
o
te
m
o
s
qu
e
o
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en
em
o
s
el
T
eo
re
m
a
de
P
it
ág
or
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.
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E
n
ef
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to

‖Y
−
P
Y
‖2
=
‖(
I
−
P
)Y
‖2

=
Y
′ (
I
−
P
)′
(I
−
P
)Y

=
Y
′ (
I
−
P
)Y

=
Y
′ Y
−
Y
′ P
Y

=
Y
′ Y
−
Y
′ P
′ P
Y

=
‖Y
‖2
−
‖P
Y
‖2

=
‖Y
‖2
−
‖Ŷ
‖2
=
‖Y
‖2
−
‖η̂
‖2
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C
a
so
e
n
q
u
e
rg
(X
)
=
p

P
ro
p
ie
d
a
d
e
s
d
e
l
E
st
im
a
d
o
r
d
e
Ḿ
ın
im
o
s
C
u
a
d
ra
d
o
s

U
sa
nd
o
la
no
ta
ci
ó
n
m
at
ri
ci
al
po
de
m
o
s
es
cr
ib
ir
el
m
o
de
lo
co
m
o

Ω
:
Y
=
X
β
+
ε

E
(ε
)
=
0

Σ
ε
=
σ
2
I

L
e
m
a
:
S
i
se
cu
m
pl
e
el
m
o
de
lo
Ω
,
te
ne
m
o
s
qu
e

β̂
es
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m
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or
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sg
ad
o
de
β
,
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r
E
(β̂
)
=
β
.

Σ
β̂
=
σ
2
(X
′ X
)−
1
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=
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P
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p
ie
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=
X
β
+
ε

E
(ε
)
=
0

Σ
ε
=
σ
2
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te
ne
m
o
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qu
e

•E
( Ŷ
)
=
X
β

•Σ
Ŷ
=
σ
2
P

•E
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=
0

•Σ
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=
σ
2
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−
P
)



M
o
d
e
lo
L
in
e
a
l
A
.
M
.
B
ia
n
c
o
F
C
E
y
N
2
0
1
1

3
7

S
i
lla
m
am
o
s
p
ij
a
lo
s
el
em
en
to
s
de
P
=
X
(X
′ X
)−
1
X
′ t
en
em
o
s
qu
e

p
ij
=
x
′ i(
X
′ X
)−
1
x
j

do
nd
e
x
i
re
pr
es
en
ta
la
i–
és
im
a
fi
la
de
X
.

L
ue
go
:

V
a
r(
ŷ i
)
=
σ
2
p
ii

V
a
r(
r i
)
=
σ
2
(1
−
p
ii
)

C
o
v
(r
i,
r j
)
=
−σ

2
p
ij
,

po
r
lo
ta
nt
o

C
o
rr
(r
i,
r j
)
=
−

p
ij

√ 1
−
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ii
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−
p
jj
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A
lg
un
as
pr
o
pi
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ad
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de
la
m
at
ri
z
P
:

L
e
m
a
:

i)
P
y
I
−
P
so
n
si
m
ét
ri
ca
s
e
id
em
po
te
nt
es

ii)
rg
(P
)
=
tr
(P
)
=
p
y
rg
(I
−
P
)
=
tr
(I
−
P
)
=
n
−
p

iii
)
(I
−
P
)X
=
0

P
ro
p
o
si
c
ió
n
:
D
ad
o
s
1
≤
i,
j
≤
n
te
ne
m
o
s
qu
e

i)
0
≤
p
ii
≤
1

ii)
−1 2
≤
p
ij
≤
1 2
si
i
�=
j

C
o
m
o
ya
vi
m
o
s
V
a
r(
ŷ i
)
=
σ
2
p
ii
,
un
a
co
ns
ec
ue
nc
ia
in
m
ed
ia
ta
es
qu
e

V
a
r(
ŷ i
)
≤
V
a
r(
y i
)
=
σ
2
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