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EL metode vienai izlasei

@ Xy,...,X, i.i.d. gadijuma lielumi ar nezinamu sadalijuma
funkciju F un parametru 6;

e Fun 0: g(X,0), E{g(X,0)} =0, videjas vertibas gadijuma
8(Xi,0) = Xi — 15

@ Funkciju L(F) = []iL, pi maksimize pie ierobezojumiem:

pi > 0, Zpizl, Zpi(Xi—u)ZO- (1)
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o Empiriska ticamibas funkcija parametram 6
n n
L(p) = [T pi = [T n "L + M) (X — )}
i=1 i=1

@ Empiriskas ticamibas attieciba parametram 6

Lip) _
L(2)

RO = 2 T A% - )

Logaritmiska empiriskas ticamibas attieciba

Wi(so) = ~210g R(sio) = 23" Iog L+ M1o) (X ~12)} —a 1. (2)

kad n — co un Hy : g = pp ir speka.
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Ja Y1, Yo, ..., Yy ir gadjjuma lielumi, kuriem
Yi =0 }(Xj — po), tad (2) var parrakstit

W(n) =2 Z log{1 + u(Yi — v)}, (3)
i=1
kur u= o\, v =0 (u — pp) un u ir speka

e =" ()

Salidzinot pédéjo nosacijumu no (1) un (2) ar (4) un (3),
redzams, ka nezaudéjot problémas visparigumu, varam pienemt,
ka p1p = 0 un o2 = 1.
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1. Lai noteiktu parametru A, T izvirza Teilora rinda,
T=n") X{l+ X}
i
=7 Y10+ OX)2 - (X)L X (5)
i
2. Tevedam apzimé&jumus, oy = E(XX) un
Ay = n~! > X? — ay, tatad n~! > X}{ = AL + a.
3. Izmanto ievestos apziméjumus un (5) parraksta
T= (A1+a1)—)\(A2+a2)+)\2(A3+a3)—)\3(A4+a4)+0p(n_2).
a; =0 un ay =1, tapec

T=A; — My — A+ XAz +Ma3 — NAg— Nag +0,(n?).
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4. Taka A = Op(n~1/2), tad A3A; = Op(n~2) un
T=A1— Mo — A+ NAs+ Mag — Nayg + 0p(n7?).

5. Pielidzinot T = 0, jaizsaka .
A izvirzijumu var uzrakstit forma
A=A+ X+ A3+ 0p(n2), kur ) ir Op(n™/2),i =T,3 un
A1, A2, Ag iegilist no izteiksmes T = 0 parrakstot to forma

A=A — DAy + )\2A3 + )\2043 — )\3CM4 + Op(n_Z)

M=A;= A=A — AjAy + AA3 + A2ag — Aoy + Op(n?),
/\2 = —A1A2—|—A%a3 = ...,
Az = AlA% + A%Ag + 20é§A:f - 3C\£3A%A2 — CM4A:13).
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6. Nosaka n='W(0) = n='W, izvirzijumu:
UK =Y {OX)? - (AXi)? + (X))t )
Wo ZZZlog{l + AX;}
1
=2 X——X2 X;)? — —(AXp)*
DX = O + SOX) — 20%)")

+ op(n 3/2)

2 2
n" "Wy =A? — A,A? + gagA? + AZAZ + gAgA? — 203A5A3

1
+a2A} - §a4A411 +0,(n%?2).
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7. Veic pareju n='W(0) = n= W (p)

A1 = A1 — K
Ay = Ay — 2,LLA1 + ,LLZ = A5+ Op(n_l)
Az = Ay —3u(Ag + ag) + 3% Ay — pi® = A3 — 3uas + Op(nh)

0 W(p) =(A1 — p)® = {Ag — 2pA; + 2 }(Ar — p)?
2
+§a3(A1 — p)* + A3(Ay — p)?
2
—|—§{A3 — 3/10(2}(A1 — ,u)3 — 2C\£3A2(A1 — ,u)3

1
+aj(A; — p)t - 5044(A1 — )+ 0p(n~%?) (6)
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8. Nosaka fi, kas minimize W(u)
fi= Ay — (1 + po + p3) + Op(n™2), kur g = Op(n/2)
Videjas vertibas gadijuma ji = Op(n~?)
n~'W(ji) =A% — ApA? + gagAi + A3A? + §A3A§

1
= 203A2A7 + 05AT — JouAf + Op(n™?) (7)
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9. n7'W(fi) = R?, kur R = Ry + Ry + R3 un R; = Op(n/2).
No (7) iegiist, ka

1 1
Ri =A;, Ro= —§A2A1 + §Q3A%,
3 1 5 4 1
Rg = gA%Al + §A3A% — EagAgA% + g&%A? — ZO&4A?.

n'W(fi) =R? + 2R;Ry + 2R R3 + R2 + 2RyR3 + R3
—=R? 4 2R Ry + 2R R3 4+ R3 4 O, (n~"/2)
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10. Tagad jaatrod E(nR?2). Definejot, ka t; = o2 un ty = «
var pieradit, ka

E(RZ) =n !
9 (1 1 -3
E(RiRz) =n™" 3t — 5t2 ) + O(n™),
5 5 _
R1R3)—n 2( El+8t2>+0( 3)

E(R2) = 'QC%1+JQ+0(*)
Tadejadi
E(nR?) = n{E(R?) + 2E(R1Rz) + 2E(R;R3) + E(R3)} + O(n~?)

1 1
=1+nt (_gag + §a4) +0(n™?)
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11.

12.

Johnson un Kotz pieradija, ka s—tais nR? kumulants ir
ks = 27 (s — 1){E(nR?)}® 4+ O(n~%/?).

s—tais (nR?){E(nR?)}~! kumulants ir 257!(s — 1)!, kas ir
ari s—tais x7 kumulants.

P [W{E(nR?)}~! <z] =P(x? <z)+ O(n?).
Ja EL ticamibas intervals parametram p ir
Lo ={p: W(n) <cal,

kur c, ir tads, ka P(x? < c¢,) = 1 — o, tad EL ticamibas
intervals ar Bartleta korekciju ir

I, ={u: W(u) <co(l +nta)l.

Sandra Vucane Bartleta korekcija vidéjai vertibai



Paldies par uzmanibu!
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