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Pravdépodobnostni mira a metrika ve vybérovem
prostoru

mXYCR
mFf

m skalarni skorova funkce S
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Pravdépodobnostni mira a metrika ve vybérovém
prostoru

mXYCR

mFf

m skalarni skérova funkce S
m diference v X :

d(x2, x1) = S(x2) — S(x1) = [;2 dw
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Pravdépodobnostni mira a metrika ve vybérovém
prostoru

mXYCR
mFf
m skalarni skérova funkce S
m diference v X :
d(x2, x1) = S(x2) — S(x1) = [;2 dw

m xx vmodelu F(x;0):  f(xk;0), S(Xk; 0), w(xx; 0)

[m] =P = =
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m popis rozdéleni na R

funkce Tg(y) = _g(
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funkce Tg(y) = —

gy)
aly)

m popis rozdéleni na R
[ ]

gy — ) : Ta(y —n) =

o Iog 9y — n)

o <3 =) <= Dac
Zdengk Fabian Ustav informatiky AVCR
ROBUST 2010 * Miry a vahy



funkce Tg(y)

aly

m popis rozdéleni na R
[ ]

gy — ) : Ta(y —n) = —Iog 9y — n)

Ta(y)=0
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funkce Tg(y) = —%
m popis rozdéleni na R
|

gy — ) : Ta(y —n) = —Iog 9y — n)

Ta(y)=0

m Tgrozdéleni s téZkymi chvosty omezend ETg < 00

b}
o P = ® E 9©QC
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funkce Tg(y) = —%
m popis rozdéleni na R
|

gy — ) : Ta(y —n) = —Iog 9y — n)

Ta(y)=0

m ale jen pro rozdéleni na R

b}
o P = ® E 9©QC
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inferencni funkce na X # R
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inferencni funkce na X # R

mf(x)naX

m jaky ma stred’ ?
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inferencni funkce na X # R
mf(x)naX

m jaky ma stred’ ?
||

tézisté x*
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inferencni funkce na X # R

mf(x)naX
m jaky ma ’'stred’ ?

L] tezisté x*

X =R, Y =n(X) Te(x) = Ta(n(x))

o =] = = wae
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inferencni funkce na X # R

mf(x)naX

m jaky ma stred’ ?

u tézisté x*

m X =R, Y =n(X) Tr(x) = Ta(n(x))
[ |

1 d 1
TF) = F0) o (_n’(X) ' (X))

transformation-based score (t-skor)

] (w1 =

DA
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inferencni funkce na X # R

mf(x)naX

m jaky ma stred’ ?

u tézisté x*

m X =R, Y =n(X) Tr(x) = Ta(n(x))
[ |

1 d 1
TF) = F0) o (_n’(X) ' (X))

transformation-based score (t-skor)
| x*: Te(x) =0

=] =
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Jaké 7 ?

En: X —>R
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Jaké 7 ?

En: X —>R

X
n(x) = log x

if X=R
if X =(0,00)
log 1% if x=(0
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X=R

if X =(0,00)
X : _

“ if & =(0,1)

f/
_f(())(())/ X=R
Te(x) = 1 —x% X
—1+2x —x(1 —x) X

= (07 OO)
'(x) _
o = = = vaco
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Shoda s klasickou statistikou

m rozdélenina R : pf. standard normal Tg(y) =y
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Shoda s klasickou statistikou

m rozdélenina R : pf. standard normal Tg(y) =y

m Pro rozdéleni tfidy 7 na (0, c0): 7 = exp(u)
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Shoda s klasickou statistikou

m rozdélenina R : pf. standard normal Tg(y) =y

m f(x,7) = g(log ¥)1

T/X

m Pro rozdéleni tfidy 7 na (0, c0): 7 = exp(u)

pf. Weibull Tr(x) = c[(%)° — 1]

o P = ® DA
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Shoda s klasickou statistikou

m rozdélenina R : pf. standard normal Tg(y) =y

m Pro rozdéleni tfidy 7 na (0, c0): 7 = exp(u)

m f(x,7) = g(log X)I pf. Weibull T¢(x) = ¢[(£)° — 1]
m plati véta

W) Tr(x7) = - logf(x;7)

[m] = = =
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Shoda s klasickou statistikou

m rozdélenina R : pf. standard normal Tg(y) =y

m Pro rozdéleni tfidy 7 na (0, c0): 7 = exp(u)
m f(x,7) = g(log X)I pf. Weibull T¢(x) = ¢[(£)° — 1]
m plati véta

W) Tr(x7) = - logf(x;7)

| SF(X; T, 0o, Qm) = 77'(7') TF(X; 7,05, ..., Gm)
ESZ Fisherova informace pro 7

=] =
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'‘Blba rozdélenf’

m beta-prime: X = (0, 00)
() = 5

xP—1

B(p, q) (x + 1)p+9
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'‘Blba rozdélenf’

m beta-prime: X = (0, 00)

1 xP—1 gx —p
W= Bpgerre PP
|
X" = p
q
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Obecna skalarni inferencni funkce

H parametr 7
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Obecna skalarni inferencni funkce

H parametr 7

m Sp(x;0) =1n'(x*) Te(x; 0)
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Obecna skalarni inferencni funkce

H parametr 7

m Sp(x;0) =1n'(x*) Te(x; 0)

m ESZ Fisherova informace pro tézisté
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Obecna skalarni inferencni funkce

H parametr 7

m Sp(x;0) = n'(x*) TF(x: 0)
m ESZ Fisherova informace pro tézisté

u pro beta-prime Sg(x) = 2P

p X+1
2 _ pPq
ESg p2 p+q-+1
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Charakteristiky dat

m Mira variability: t-variance
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Charakteristiky dat
m Mira variability: t-variance

1
2 _
=
m 'Stred a polomér’ rozdéleni
'Stred a polomér’ dat

X*,w

£ = x*(0), & = w(d)
pro porovnani odhadu pro modely libovolnymi parametry

o = = = = ©ao
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Charakteristiky dat

m Mira variability: t-variance

1
2 _
=
m 'Stred a polomér’ rozdéleni
'Stred a polomér’ dat

X*,w
X* = x*(0), & = w(h)
pro porovnani odhadu pro modely libovolnymi parametry
m Odhad 6 zobecnénou momentovou metodou

1 n
- > TE(xi:0) =BTE() k=1,..m
i=1

o = = = Ha
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Charakteristiky dat

m Mira variability: t-variance

1
2
WS = —5
ESZ
m 'Stred a polomér’ rozdéleni X*, w A
'Stfed a polomér’ dat X* = x*(0), & = w(h)

pro porovnani odhadu pro modely libovolnymi parametry

m Odhad 6 zobecnénou momentovou metodou

1 n
- > TE(xi:0) =BTE() k=1,..m
i=1

ETxTy

\/ET)Z(ET\%

Zdengk Fabian Ustav informatiky AVCR
ROBUST 2010 * Miry a vahy
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Momenty vyssiho fadu
m Ms Sikmost
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v Vs

Momenty vyssiho fadu

m Ms Sikmost

m M, plochost’  “Pearson’s” [, = M
(M3)
Model f(X) S(X) Mo M, P Y2
Laplace %e"’“ sgn X 1 1 1 6
Cauchy 5 é;xz ) 2% 12 38 15 2
logistic L o7 13 02 18 42

normal \/Lz?e_%xz X 1 3 3 3
hyperb. ,l<e—C°S:X €=~ 143 116 566 ?
x e ¥ x> 203 45 109 1.71

leptokurtic I'> < 3, platykurtic ', > 3
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1 \i
Model f(X) S(X) M2 M3 M4 I P
log-logistic (1%)2 2 < 13 0 02 0 18
lognormal \/Lz?e‘ébg X logx 1 0 3 0 3

— L x+1/x
GIG . 3% 143 0 1158 0 566
exponential e x—1 1 2 9 2 9

o = = = = QR
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Hustoty a t-skory beta-prime rozdéleni’

Beta-prime distribution

t-score

W

RO
o

1 f

L L L , H =
1 2 3 4 5 6
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Odhady pro beta rozdéleni
m f(x)

1 _ _
= B X" (1= x)9

Tr(x) = (P+q)x—p
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Odhady pro beta rozdéleni
m f(x)

1
~ Blp.9)

XP1 (1= x)97 Te(x) = (p+q)x —p
m X =g SE(X) =p(x—x*) X=X

o <3 =) <= Dac
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Odhady pro beta rozdéleni
m f(x)

1 — —
=g (1 =077 Te(x)=(p+qx—p
m X =g SE(X) =p(x—x*) X=X
, Beta
x max. likelihood
) * t-score moment
|

Fiont. = 0.9 x Beta(2,2) + 0.1 x Beta(w)
o = = = fac
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X* a std(x*) Pareto

Pareto
14 T
«
18F x
_ X max. likelihood sy
1781 * t-score moment % 1
176 " 1
%
‘xm— L Lo o7
172 * R 1
x M *
17k s 1
E
168 * 1
*
1665 1
164 I | | | | |
1 15 2 25 3 35 4 5 5
o
0055
x
009 X max. likelihood =
g * t-score moment x X
5 05 N 1
g %
g : ©
o 008 PO R =
°
] 0 F
2o T - 1
E *
? * g
007+ X 7
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X* a & inversni gamma

14

inverse gamma
T

135
X max. likelihood
13- * t-score moment

125

sqrt(t-variance)

x

max. likelihood
t-score moment

Zdengk Fabian Ustav informatiky AVCR

ROBUST 2010 * Miry a vahy

DX



Exponencialni na (a, oo)

m f(x) =

X

1 —Xx=2a
€ 7

Tr(x) = 052 — 1

T

=] =) = E nae
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Exponencialni na (a, oo)
mf(x)=1le =
|

Tr(x) = 052 — 1

" /x —a
> (1) -
, 7
i=1
1 !

i=1
P

1 -
(3 iy X — X2)1/2

éM = min(é, X(1))

o P = ® E 9©QC
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Exponential and Pareto with threshold

Exponential with threshold a=1
T

12

11

05
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109
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1
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DX
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Hill plots

x Hill
+ tHil

08213 X Hil 1

06l5 + tHill i
0s8- % 4

I I I
100 200 300 400 500 600 700 800 900 1000
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Korelaéni koeficienty

Pareto
T
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Odhady spektralni hustoty

Power spectra : AR(1) with beta-prime noise
T T T

Power spectra : AR (1) vith beta-prime noise
09 N 09
\\
08 N 08
N 0=05 I 0=17
0 \ \
u A\ o
|
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04
!
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\\
02 o . ]
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05 1 15 ? 25 0 05 1 15 2 25 3
f

Xt = 0.4X;_1 + Z with beta-prime noise with different w
Full line: Tg(X;), dashed line: log X;, dotted line: normal Z;
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