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Darba merki

e Konstruét empiriskos procesus dazadiem strukturalo attiecibu
modeliem;

o Pieradit So empirisko procesu asimptotisko sadalijumu;

o Ar simulaciju palidzibu iegut kritiskas vertibas pie dazadiem
nozImibas liTmeniem un veikt parklajumu precizitates analizi.
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Empiriskais process

Glivenko-Kantelli teorema

sup  (|Fn(x) — F(x))) ——0

—00<x< 00 n—00

Kolmogorova-Smirnova statistika

sup_[VA(Fa(x) ~F())| 2+ sup [B(F(x)

—0o0<X<00
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Empiriskais process

Par Brauna tiltu sauc Gausa procesu {B(t) : t € [0, 1]}, kura
kovariaciju struktiira ir cov(B(s), B(t)) = s(1 —t), kur s < t. ST procesa
sadalfjums ir tads pats ka ar W(t) — tW(1) sadalijums, kur W -
standarta Brauna kustiba.
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Empiriskais process

Brauna kustibas un Brauna tilta piemeri
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Empiriskais process

a procesa konvergence uz Brauna tiltu
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Empiriskais process
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Strukturalie modeli

Lokacijas-skalesanas modelis

Fi(x) = Fy (X - “) = Fy(x,h),x € R

Fl(t) = oF5 ' (t) + p,t € [0,1]

Lemana alternativu modelis

Fi(x) =1 — (1 — Fo(x))"/" := Fy(x,h),x € R
Fri(t) =F5 (1 — (1= t)"),t € [0,1]
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Strukturalie modeli

Vispariga forma (Freitag, Munk 2005)

Piepemsim, ka H C R' un ¢1 : R x H — R, ¢ : [0,1] x H — [0,1].
Funkcijas F; un Fy ir saistitas ar strukturalu attiecibu, kuru veido ¢;
un ¢9, ja (F1,F2) € Uy, ¢, =: U, kur modelu klase U tiek defineta ka

U :={(F1,F2) € F? x F?| h € H tads, ka
Fii(t) = ¢1(F5 (¢2(t, h))), t € [0,1]}
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Strukturalie modeli

Mallova attalums lokacijas-skalésanas modelim
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Lokacijas-skaleésanas modelis

Lokacijas-skalesanas empiriskais process

PPrs(t) = Vi(F1a(6F5a(t) + 4) — F1(oF5 (1) + ).

Empiriska procesa asimptotiskais sadalijums

Ve>0 lim P(sup [PPLs(t) = (BU)() +/=BM(t)

n,m—00 <<l

+v/nf(F3 1 (6))((2 — 1) + F3(t)(6 — 0)))| > €) =0 g.d.
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Lokacijas-skaleésanas modelis

Kritiskas vertibas (izlases apjoms n=500)

Parametri tiek noveértéti Parametri zinami

1. sad. 2. sad. 90%  95% 99Y%, 90%  95% 999,

(0,1)  N(2,16) |1.159 1.258  1.456 | 1.697 1.880 2.234

N(-1,9) | 1.159 1.258  1.456 |1.697 1.880 2.234
] U[-2,4] | 1173 1.286  1.499 | 1.711 1.895 2.262
] U[4,9] | 1173 1286 1499 | 1.711 1.895 2.262
5) Exp(0.25) | 2.333 2.743  3.521 | 1.682 1.866 2.276
)  Exp(2) |2333 2743 3.521 | 1.682 1.866 2.276
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Lokacijas-skaleésanas modelis

Parklajumu precizitate

Fikséti parametri

N(0,1) un N(15,9)

n 90% 95% 99% | 90% 95% 99%
20 0.924 0.970 0.999 | 0.970 0.970 0.996
50 0.938 0.968 0.993 | 0.953 0.953 0.998
100 | 0.931 0.961 0.991 | 0.915 0.960 0.994
200 | 0.906 0.948 0.983 | 0.908 0.942 0.985
500 | 0.904 0.955 0.997 | 0.877 0.955 0.984

1000 | 0.900 0.950 0.989 | 0.896 0.938 0.989
5000 | 0.884 0.939 0.989 | 0.894 0.943 0.987
10000 | 0.903 0.950 0.992 | 0.884 0.938 0.991
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Lemana alternativu modelis

Empiriskais process

PPy(t) := va(F1a(Fpm(1 — (1 — )) — F1(F5 (1 — (1 — )")))

Empiriska procesa asimptotiskais sadalijums

Ve>0 lim P(sup [PPy(t) — B®(F (F51(1 - (1 —t))))

n,m—00 gl

/2B - (1) - VAL - 0 - (- 9P > 9 =0 g

v
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Lemana alternativu modelis

Kritiskas vertibas (izlases apjoms n=500)

Sadalijums | h | 90% 95% 99%
N(0,1) | 0.5 | 1.9453 2.1689 2.6162
N(0,1) | 1.5 | 1.6546 1.8335 2.2137
N(1,4) | 0.5 | 1.9453 2.1689 2.6162

N(1,4) | 1.5|1.6546 18335 2.2137
5
)

3]

Exp(o ) | 0.5 |1.9453 2.1466 2.5938
Exp(1 1.5 | 1.6546 1.8559 2.2137
U[-2, 0.5 | 1.9230 2.1466 2.5714
Xi 1.5 | 1.6546 1.8335 2.2137
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Lemana alternativu modelis

Parklajumu precizitate

N(2,9), h=0.5 Exp(2), h=1.5
n 90% 95% 99% | 90% 95%  99%
20 [0.923 0.966 0.997 | 0.905 0.969 0.990
50 | 0.916 0.966 0.996 | 0.908 0.954 0.994
100 | 0.914 0.953 0.989 | 0.908 0.950 0.986
200 | 0.907 0.961 0.990 | 0.890 0.937 0.994
500 | 0.891 0.945 0.994 | 0.890 0.951 0.987
1000 | 0.893 0.947 0.990 | 0.917 0.95 0.993
5000 | 0.901 0.950 0.990 | 0.894 0.942 0.988
10000 | 0.910 0.956 0.991 | 0.889 0.952 0.993
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Pielietojums realiem datiem

Izlasu histogrammas
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Pielietojums realiem datiem

zu parbaude
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Secinajumi

o Tika iegtti asimptotiskie sadalijumi Lokacijas-skalesanas un
Lémana alternativu modeliem;

e Parklajumu precizitates parbaude uzrada labus rezultatus;

o Metode veiksmigi pielietota realiem datiem;
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N ———
Atklati jautajumi

e Mallova attaluma asimptotiskais sadalijums;
e Empirisko procesu butstraps;

e Empirisko procesu asimptotika citas funkciju klaseés.
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