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M-novért&jumi

M-novértgjums

Pienemsim, ka X1, Xs, ..., X, ~ iid ar sadalfjuma funkciju F.
M-novértgjums ir statistiskais funkcionalis T, kas noteiktai
funkcijai p minimizé

> p(%6) = [ ol )P0,
i=1

kur Fy, - sadalfjuma funkcija.
Ja p ir diferencgjama péc t, tad Y ;' ; p(Xj, t) minimize
vienadojuma Y1, ¥(Xj, t) = 0 sakne, kur 1(x,t) = Zp(x,t).
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M-novért&jumi

Pieméri

m Ja (x,t) =x—t, tad T, = X.

m Ja P(x,0) = — L log f(x, 0) kadai noteiktai blivuma funkciju
klasei f(x,0), tad T, ir sakne ticamibas vienadojumam

d n
15108 (Hf(xi,9)> =0.

m Mediana. ¢(x,t) = ¢o(x — t), kur ¥o(z) = ksgn(z), k > 0.
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Hubera novért&jums

Hubera lokacijas parametra M-novértéjums

Hubers (1964) ieviesa 1(x,t) = 1o(x — t), kur

c, Z>cC
vo@) ={z ld<c (1)
—c, z< —c.

Motivacija:
m Neierobezotam 1 funkcijam piemTt nevélamas Tpasibas
(pieméram, izl&c&ju ietekme;
m levéro, ¢ robezgadijumiem atbilstoSos M-novértéjumus:

m Ja ¢ — oo, tad iegiist vidéjo vértibu;
m ja ¢ — 0, tad ieglst medianu.
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Hubera novért&jums

Skalétais lokacijas parametra novértéjums
NepiecieS8ams robusts dispersijas novértéjums! Apliko

P(x;t) = Po((x — t)/Sn),

kur
Sn = MAD = median(|X; — median(Xj)|).

Atbilsto3ais M-novértgéjums

- X —t
Zzp( 5 ):0.

i=1

Vislielakas ticamibas novértéjums, kur blivuma funkcijas " vidum”
ir normalais, bet astém - dubultais eksponencialais sadalijums.
Robusts novértéjums, pat ja dati satur augstu procentu izl&céju
(Itdz 50 %).
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Hubera novért&jums

Piemérs. Generéti dati no N(0,1) sadalfjuma, n = 50.
Hubera novértgjums t = 0.030, X = 0.194, mediana= 0.048.
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EL metode M-novért&jumiem

EL metode

m X3,Xp,..., X, ~iid, ar nezinamu sadalfjuma funkciju F un
parametru 6.

m Funkcija g(X, 0), E{g(X,0)} =0
m EL vidgjai vértibai: g(Xi, 0) = X; — p;

m Funkciju L(F) = []iL; wi maksimizé pie ierobezojumiem

wji 2 O,Zwi = 1,Zwig(Xi,9) =0.
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m Empiriska ticamibas funkcija parametram 6:
= [Jwi = 1o "1+ A(0)e(X:,0)}
i= i=1
m Empiriska ticamibas attieciba parametram 6:
L(6o) = H{l + A(0)g(Xi,0)}

m Logaritmiska empTriskas ticamibas attiectba (Neparametriska
Vilksa teoréma)
W(bo) = —2log R(f0) —a X1,
kad n — oo un spéka Hg : 0 = 6.
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EL metode M-novért&jumiem

m Owen (1988) ieguva EL ticamibas intervalus plagai
M-novért&jumu klasei, tai skaitd Hubera novért&jumam.

m Pie noteiktiem regularitates nosactjumiem, M-novért&jumiem
ir spéka Vilksa teoréma.

m Tsao, Zhu (2001) paradija, ka EL ticamibas intervali Hubera
novértéjumam ir asimptotiski robusti.
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EL metode M-novért&jumiem

EL ticamibas intervali Hubera novértéjumam

EmpTriska ticamtbas attiecTbu parametram t
n n n
R(t) = sup{HwiZwiw(Xi,t) =0,w; > O,Zwi =1}
=1 i=1 i=1

maksimizé [ wi(A), kur
wi(A) = {n(1+AZ)} 7,

kur Z; = (Xj, t) un X iegist no

nt Y Zi/(1+ AZi) =0.
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EL metode M-novért&jumiem
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att.: EL -2*In ticamibas Itknes
(a) N(0,3) (b) 0.95 % N(0, 3) + 0.05 * N(20, 3)
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EL metode M-novértgjumiem

tabula: Hubera un vidé&jas vértibas novértéjumi un ticamibas intervali,

alpha=0.05
N(0,3) 0.95*N(0,3)+0.05*N(20,3)
Izlase Intervals Novertgjums Intervals Novert&jums

n=50 EL(huber) 0494 EL(huber)  -0.055 EL(huber) 1706 EL(huber)  0.150
EL(vid.vert) 0.492 EL(vid.vert) -0.064 EL(vid.vert) 3.140  EL(vid.vert) 1.008

t-test 0.506 vid.vert -0.064  t-test 3.117  vid.vert 1.008
z-test 0.554  huber -0.076  z-test 0.554  huber 0.159
Butstraps 0.497 Butstraps 3.057

7=20 EL(huber)  0.667 EL(huber)  -0.167 EL(huber) 2.478 EL(huber)  -0.441
EL(vid.vert) 0.667 EL(vid.vert) -0.167 EL(vid.vert) 4.894  EL(vid.vert) 0.498

t-test 0.732  vid.vert -0.167  t-test 4.938  vid.vert 0.498
z-test 0.877  huber -0.643  z-test 0.877  huber -0.441
Butstraps 0.699 Butstraps 4.583

7=10 EL(huber) 1.001 EL(huber)  -0.067 EL(huber) 4.303 EL(huber)  -0.189
EL(vid.vert) 1.001 EL(vid.vert) -0.067 EL(vid.vert) 9.680  EL(vid.vert) 1.008

t-test 1.239 vid.vert -0.067  t-test 11.494  vid.vert 1.799
z-test 1.240  huber -0.201  z-test 1.240  huber -0.189
Butstraps 1.039 Butstraps 9.740
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