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lticollin
earity
in
d
u
ces
n
u
m
erical
in
stab
ilities
in
com
p
u
tin
g

in
verse
of
X
0X

for
m
o
d
el
�
ttin
g

{
resu
lts
m
ay
b
e
su
sp
ect
{

(P
A
R
T
IA
L
)
F
IX
E
S
:

�
E
x
p
lore
an
d
id
en
tify
h
igh
ly
collin
ear
p
red
ictors
{
b
e
selective

�
m
o
d
ify
p
red
ictors
|

m
ake
valu
es
rela
tiv
e
to
sa
m
p
le
m
ea
n

{
e.g.,
rep
lace
t
e
m
p
b
y
t
e
m
p
�
m
e
a
n
(
t
e
m
p
)
,
etc

{
red
u
ces
sam
p
le
correlation
s
b
etw
een
p
red
ictors,
to
som
e

d
egree

{
m
ay
b
e
su
�
cien
t
to
avoid
n
u
m
erical
p
rob
lem
s

F
A
C
T
:
H
igh
sam
p
le
correlation
b
etw
een
tw
o
p
red
ictors
in
d
u
ces
a

h
ig
h
p
osterior
d
ep
en
d
en
ce
b
etw
een
corresp
on
d
in
g
�
j
p
aram
eters

S
-P
lu
s:
D
isp
lay
s
p
osterior
correlation
s
in
m
u
ltivariate
t
p
osterior



M
O
R
E
E
X
A
M
P
L
E
S
O
F
R
E
G
R
E
S
S
IO
N
:

�
P
oly
n
om
ial
fu
n
ction
�
ttin
g:

{
e.g.,
x
1

=
tim
e,
x
2

=
tim
e
2,
...
to
�
t
q
u
ad
ratic
fu
n
ctio
n
of

tim
e
to
resp
on
se
d
ata

{
alon
e
or
w
ith
ad
d
ition
al
p
red
ictors:

�
S
everal
factor
p
red
ictors
to
cross-classify
resp
on
se

{
salary
d
ata
classi�
ed
b
y
m
an
agem
en
t
level,
sex
o
f
w
orker,

ed
u
cation
lev
el

{
A
N
O
V
A
term
in
ology
:
A
n
aly
sis
of
V
a
rian
ce

{
H
ow
m
u
ch
variation
is
ex
p
lain
ed
b
y
each
classify
in
g
factor?

�
A
u
toregression
s:
see
follow
in
g
slid
es



A
U
T
O
R
E
G
R
E
S
S
IO
N
S

A
m
ost
im
p
ortan
t
an
d
com
m
on
m
o
d
el
for
tim
e
series
ob
servation
s

T
im
e
series
of
resp
on
se
valu
es
y
i ;i
=
1;2;:::;n

w
h
ere
i
=
t
=
tim
e
variab
le
(m
in
u
tes,
w
eek
s,
years,
...)

A
U
T
O
R
E
G
R
E
S
S
IO
N
:
regress
y
i
on
p
ast
valu
es

y
i
=
�
0
+
�
1 y
i
�

1
+
:::+
�
p y
i
�

p
+
�
i

i.e.,
p
red
ictors
x
are
lagged
valu
es
of
th
e
tim
e
series

�
F
u
n
d
am
en
tal
class
of
tim
e
series
m
o
d
els:
A
R
(p
)
{

a
u
toregressiv
e
m
o
d
e
of
ord
er
p

�
F
it
u
sin
g
sam
e
lin
ear
m
o
d
ellin
g
th
eory
an
d
m
eth
o
d
s

�
E
m
p
irical:
ob
serv
ed
�
t
to
d
ata



�
S
u
b
stan
tive:
p
rop
erties
of
sto
ch
astic
lin
ear
d
i�
eren
ce
eq
u
ation
s

{
P
erio
d
ic
b
eh
av
iou
r
of
tim
e
series
(E
E
G
,
E
con
,
G
eolog
y,
...)

{
R
an
ges
of
freq
u
en
cies

{
T
u
rn
in
g
p
oin
ts,
forecastin
g



A
U
T
O
R
E
G
R
E
S
S
IO
N
S
an
d
A
U
T
O
C
O
R
R
E
L
A
T
IO
N

R
eca
ll
sam
p
le
correlation
r
b
etw
een
y
an
d
x

N
ow
,
x
=
lagged
valu
e
of
y
so
w
e
u
se
\au
to
correlation
"

A
u
to
correlation
at
lag
j
:
sam
p
le
correlation
b
etw
een
y
i ;y
i
�

j

S
-P
lu
s:
a
c
f
(
)
an
d
l
a
g
.
p
l
o
t
(
)

{
see
E
E
G
d
ata,
S
O
I
d
ata,
etc
{


