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Podivné ukazy v matematické statistice

X, F,f(x)

stfedni hodnota EX

X na (0, 00) stfed: mean, mode, median
> Xi
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Da se to spravit

X — Sp(X) kde Sg je vlivova funkce F
stredni hodnota ESE(X) =

ES,Z_- < o0
X na (0, 00) stred: x* : Sg(x;0) =0
>~ Se(X;) se chovéa podle CLT
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Vlivova funkce exponecialniho F
R,Y,G,gly) — (0,00),X,F,f(x)
y = log x
ay)=ee® = f(x)=xe*l=e"

Sgly) = I _ey 1 SF(x) =x —1

a(y)
=log 7
gy)=e&re®™ o fx)=2eTi=1e/"

Sely—p)=e+-1 = Te(xi7)=%-
likelihood funkce pro F: £~ log f(x) = }(5 —1)
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P v s
.

Definice. F rozdéleni na X C R s hustotou f(x), n(x). Funkce
1
Te(x) =

F(x) dx [7/(x)
je transformation-based score (t-score) rozdéleni F

(1)
' (x)
_X_ —
{7

—1+2x —x(1 —x)

, (0,00) n(x) =logx
P9 (0,1)  n(x) =log %
: TF(X) = SF(X) = n'(X*

) Te(x) vlivova funkce
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08\, " + loggisc
\‘\‘ = exponental
05 X% — lognoml
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Sk(x)

skorova funkce rozdéleni
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Realizace spojité nahodné veliiny

80 o 80

informace a neurcitost v x ?
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Zname model

-80 0 80
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hustota informace i(x) a neurcitosti u(x) ?

-80 0 80
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Co tomu fika matematicka statistika

Statisticky pojem je Fisherova informace

Méjme .f(x; 0),0 = (61,...,0m) € © C R™. Fisher (likelihood)
scores jsou
Yo (X) = Iog f(x;0), j=1,..m, 0€0©
Fisherova informace vzhledem k 6
I(6)) = Ey?
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Co tomu rika teorie informace

Stredni neurcitost rozdéleni je differencialni entropie
—logf) = / log — f x) ax
Ale: hje nékdy zaporna:

1

2ro

e 105

fN(X; s U) =

= log v2meos < 0 pro malé o
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Differencialni entropie normalniho rozdéleni
he(x) ... hustota neurcitosti fy(0, 1):

1

00 = e ¥ he(x) = ~log (x) = log v2r + 2x*

h= Ehr = [ he(x)f(x) dx

standard normal

03 Ml

hF(x) = -log f(x)

02

0.1}
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Pozadavky na hustotu informace a neurcitosti

w1
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Normalni rozdéleni

u(x; o) = A—e a5
X_
SF(X) = aglu
X" =pu

. X e . 1
F) = S0 = O e

e Eur — 52
UF(X) - [EIF]2 - (X M) Up=o0
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Normalni rozdéleni
0

08

=] & E = DA
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Definice
vlivova funkce (skorova funkce)

Sk(x)
hustota informace

hustota neurcitosti

i/: X
up(x) = =)
varibilita (score variance)

1
w IEUFI

Eir
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Rozdéleni na R

z="tauw?=Eur

F SF(X) el
Gumbel e -1) o?
extreme value lemze=¢"  1l(1-e2) o2
Cauchy 1017r o 11;%2221 202

At z
logistic T 30
prototype gamma r( )eaxe e ve¥ —a 1/a

eP H= +q+1
prototype beta B0} T e o

Pro w? = 1 je ig(x) = ug(x). Pro o = const. nema normaini

rozdéleni maximalni neurcitost
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Rozdéleni s jednotkovou variabilitou:  w? = 1

o 1t — normal 2 s'F(X)
03 - logistic
Cauchy 0
02 - betap. i p
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Prototype gamma

08

prototype gamma

¢ Praha
neurcitost

y AVCR
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X =(0,0)
lognormal ﬁefé 0?5 clog(X)° 1 T?z
exponential le=x/m lg—q) « -2
: e "
Weibull )—C((é()‘;e) (.1,) g[((é)c _ 1] - z
isti c_(x/r)e” x/r)°—1 372
loglogistic ST < i - e
¢ yopa— X—X*
gamma X fjx —72(a ) a ( 5 ,
i 1 - —X* o
beta-prime WW % xx g p(p qq
o = = = =
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Weibull a beta-prime

o = - = DA
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Beta na (0, 1)

1
f(x) = xP=1(1 — )91
@ p;q) (1=x)

Te(x) =
1.5“\

— 1
Ul |
ffy) —wiom | ol
1 /-\ odinary /:

(p+aq)x—p

L I
01 02 03 04 05 06 07 08 09

1

F
0 = 1 1
=] & E = = 9ace
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Beta na (0, 1)

f(x) = %x"q (1

—1
—x)9 T(x)=(p+q)x—p
15 ft) /‘\_ Eiitmm 1 e
‘\ ~ ordinary /,’
05

L I
01 02 03 04 05 06 07 08 09

1

I O or 0z 03 04 05 6 07 05 09 |
o = = = = wae
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w a diferencialni entropie

F e’ w
normal V2neo
Cauchy 4o V2o
exponential er T
lognormal V2rert/c T/c
Weibull e(1te(1=1/0)) 7 /¢ T/c
uniform, p) b-—a ‘/Tg(b —a)
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Diky za pozornost
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