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M
e
ssa

g
e
s

N
o
n
p
a
ra
m
e
tric

T
e
sts

•
N
onparam

etric
m
eans:

–
R
ank

tests,
–
N
onparam

etric
R
egression

–
distribution

free
(goodness

of
fi
t
tests)

•
N
onparam

etric
A
nalysis

of
V
ariance:

–
S
im
ple

A
nova

=
m
ore

than
2
sam

ples
−→

K
ruskal-

W
allis

–
B
lock

design
=

m
atched

sam
ples

−→
F
riedm

an-T
.

•
G
oodness

of
fi
t
tests:

–
K
olm

ogorov
(-S

m
irnov)

test:
very

nice
in

theory
–
C
hisquared

test
(defi

nition
of
classes!)

good
for

practice
–
S
kew

ness
and

K
urtosis
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M
e
ssa

g
e
s

R
a
n
d
o
m
iz
a
tio

n
te
sts

•
R
andom

zation
tests

keep
the

level
exactly,

w
ithout

any
assum

ptions
on

the
distribution!

•
T
he

test
statistic

can
b
e
arbitrarily

com
plicated.

C
hoice

bases
on

(inform
al)

consideration
of

p
ow

er.

U
se

robust
test

statistic
(p
ossibly

based
on

ranks)!

•
C
onfi

dence
intervals

can
b
e
constructed.
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M
e
ssa

g
e
s

A
sy
m
p
to
tic

s
1

•
N
ew

C
oncepts:

–
F
unctional

T〈F
〉,
T
〈
F̂
n 〉

–
M

estim
ator

∫
ψ 〈x

,θ〉
d
F
〈x〉

=
0

•
L
aw

of
L
arge

N
um

b
ers:

–
θ̂
→
θ
für

n
→

∞
.

–
F̂
n
→
F

T
〈
F̂
n 〉

→
T〈F

〉 .

•
Infl

uence
F
unction

m
easures

the
infl

uence
of

an
observation

at
x
on

the
estim

ator
(functional).

•
G
ross

E
rror

M
odel

G
=

(1
−
ε
)F

+
εH

often
H

=
∆

x .
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M
e
ssa

g
e
s

A
sy
m
p
to
tic

s
2

•
C
entral

L
im
it
T
heorem

for
sum

s
and

m
eans

X
≈
∼

N
〈
µ
,(σ

/ √
n
)
2 〉

•
for

functionals:
T
〈
F̂
n 〉

≈
∼

N
〈T〈F

〉
,v
/
n〉

v
asym

ptotic
variance,

given
by

Infl
uence

F
unction

v
=

E
〈
IF〈X

;
T
,F

〉
2 〉
.

•
L
ikelihood

R
ation

T
est:

diff
erences

of
2∗log-likelihood

b
etw

een
nested

m
odels

is
χ
2
distributed.

•
R
obustness:

B
ounded

Infl
uence

F
unction

and
a
breakdow

n
p
oint

that
is
not

too
sm

all.


