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Title: Kolmogorov goodness-of-fit test for §-symmetric distributions

in climate and weather modeling
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Mathematical statistics in climate
and weather modeling
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Mathematical statistics in climate
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Kolmogorov goodness-of-fit test

X:(Xl,Xz,...,XN)

L F(x) =G(x)
dy —Sup\FN(X) G(x) (1)
x R
1 N
FN(X):NZZII( ;x)(Xl) (2)



Kolmogorov goodness-of-fit test
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S-symmetric distribution

Definition. If for ¢, <¢, <..<cp,i=1Lk,k>1, p; =F(¢;)=F(c¢; +0)

po=F(cy) =0, pys1 =Flcpy)=1,Tor j=1k and x ¢,
c.d.f. F(x) satisfies the conditions:

F(max{x,S .(x)+0})= P+l Bt Py F(min{x,S '(X)+O}) (4)

Sj(x) A

where are continuous monotonically decreasing

functions,
(5;) ' =5,

X Cf"'l’Sj(Ci):Ci’ Sj(cj+1):C()9
then c.d.f. F(x) 1s -symmetric c.d.f.



S-symmetric distribution

Fork=1,p, =F(c))=0.5,851(x)=2¢; x
we can obtain classical symmetry of c.d.f. around ¢ :

F(x)=1 F (2(:1 x) (5)

w— =), G=2.5 =—3=(), =] =—3z=(), =04 =—3z=3 c=1




Test modification

Hg:F(x)ZG(X), F.G ° x R

against

HY :F(x)=V(Gx)), V,F.G 5, x R

9

dy = pswlFy(x) G ©
x R

G (x)= G@%l (7)



Test modification

F3 (x) is e.d.f. based on k times symmetrized sample
X' = (x.xt)

X9 =minfx Vs, L x/ 1) =%

X = x®
l .

Xl.(o) — Y. i=LN

l?2



Test modification

For F(x)=7(G(x)), y>0,

Jj i+l
o 1 V) | Vea)
Plas < y) = N1det o -
(j i+1) 9)
ij=LN,
=0 1 L1yAa=1 0 - A sl
N D1 N Pi
z;=min z;,, 2 Yj+1 > Yy =max Y, & Zjw s =1k
Pin Pj Piv1 Pj ’

Vil = Zk1 =)



Test modification

For z>()

lim P(\Wd;f, <z):1< = (10)
N P1



Example

The uniform c.d.f. U(x) 1s satisfied by (4), if for arbitrary
0<p1 <19 C1 = D

| L p x, 0 x ¢,
so= (11)

1 x

1 p

p, ¢g<x L.



Example

Hg: Fx)=UXx)=x, x [O,l],

against

HlS . F(x)=U;(x), x [0]]

pl - ” X [Oapl]a

> X (Pl »1]-

(12)



Example
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Classical symmetric cdf, ¢, = p; =0.5 / / /

U(x)

0
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Example

m :3, D1 20,7

16



Thank you
for your attention!



