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ÑÂÎÉÑÒÂÀ ÀÄÀÏÒÈÂÍÎÉ ÐÎÁÀÑÒÍÎÉ
ÎÖÅÍÊÈ ÐÅÃÐÅÑÑÈÈ

Àííîòàöèÿ. Â ðàáîòå ðàññìàòðèâàþòñÿ ñâîéñòâà
àäàïòèâíûõ ïàðàìåòðè÷åñêèõ îöåíîê ëèíåéíîé ðåãðåñ-

ñèè, ïîëó÷åííûõ íà îñíîâå âçâåøåííîãî ìåòîäà ìàêñè-
ìàëüíîãî ïðàâäîïîäîáèÿ. Ïîëó÷åíû êâàäðàòè÷íûå ïî-

ãðåøíîñòè àäàïòèâíîé îöåíêè äëÿ ìîäåëåé âûáðîñîâ
Òüþêè. Ïðîâåäåíî ñðàâíåíèå ýôôåêòèâíîñòè ïðåäëîæåí-

íîé àäàïòèâíîé îöåíêè ñ êëàññè÷åñêèìè ðîáàñòíûìè

îöåíêàìè ëèíåéíîé ðåãðåññèè.
Êëþ÷åâûå ñëîâà: ëèíåéíàÿ ðåãðåññèÿ, âçâåøåííûé

ìåòîä ìàêñèìàëüíîãî ïðàâäîïîäîáèÿ, ðîáàñòíûé, àäàï-
òèâíûé.

O.S. Cherepanov

Kurgan State University

PROPERTIES OF ADAPTIVE ROBUST
REGRESSION ESTIMATION

Abstract. The paper considers the properties of

adaptive linear regression parameter estimators derived
from the weighted maximum likelihood method. Quadratic

errors of adaptive estimation for models of Tukey outliers

were obtained. The efficiency of the proposed adaptive
estimation was compared with classical robust estimates

of linear regression.

Index terms: linear regression, weighted maximum

likelihood method, robust, adaptive.

ÂÂÅÄÅÍÈÅ
Ìàòåìàòè÷åñêàÿ ñòàòèñòèêà ïðåäëàãàåò áîëüøîé

íàáîð ðîáàñòíûõ àëãîðèòìîâ äëÿ çàäà÷è ðåãðåññèè [1-3].

Êàê ïðàâèëî, ïðåäëîæåííûå àëãîðèòìû ýôôåêòèâíû
ëèøü äëÿ îïðåäåëåííûõ êëàññîâ ñóïåðìîäåëåé è íå îá-

ëàäàþò ñïîñîáíîñòüþ àäàïòàöèè ê âèäó è ñòåïåíè çàñî-
ðåíèÿ. Èñêëþ÷åíèåì ìîæåò ñëóæèòü óñå÷åííàÿ ðåãðåñ-

ñèÿ [4], îäíàêî ïàðàìåòð óñå÷åíèÿ çà÷àñòóþ ïîäáèðàåò-

ñÿ ýâðèñòè÷åñêè. Â ñâÿçè ñ ýòèì âîçíèêàåò íåîáõîäèìîñòü
â àäàïòèâíûõ àëãîðèòìàõ ñ àâòîìàòè÷åñêîé ïîäñòðîéêîé

ê âèäó ðàñïðåäåëåíèÿ è âûáðîñàì â èñõîäíûõ äàííûõ.
Â ðàáîòå íà îñíîâå âçâåøåííîãî ìåòîäà ìàêñèìàëü-

íîãî ïðàâäîïîäîáèÿ [5; 6] ðàññìàòðèâàþòñÿ ñâîéñòâà àäàï-
òèâíûõ ïàðàìåòðè÷åñêèõ îöåíîê ëèíåéíîé ðåãðåññèè äëÿ

íîðìàëüíîãî ðàñïðåäåëåíèÿ è èõ ñðàâíåíèå ñ ðÿäîì

ðîáàñòíûõ àëãîðèòìîâ [3].
1 Ïîñòàíîâêà çàäà÷è

Ðàññìîòðèì êëàññè÷åñêóþ çàäà÷ó îäíîìåðíîé ðå-
ãðåññèè:

ε+Θ= ������ , (1)
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âåêòîð ïàðàìåòðîâ Θ .

2 Âçâåøåííûé ìåòîä ìàêñèìàëüíîãî ïðàâäîïîäî-

áèÿ äëÿ çàäà÷è ðåãðåññèè

Îöåíêà âåêòîðà ïàðàìåòðîâ ôóíêöèè ðåãðåññèè (1)
íà îñíîâå âçâåøåííîãî ìåòîäà ìàêñèìàëüíîãî ïðàâäî-

ïîäîáèÿ [5; 6] îïðåäåëÿåòñÿ êàê ðåøåíèå ñèñòåìû óðàâ-
íåíèé âèäà:
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ãäå �������������� – îöåíî÷íàÿ âåêòîð-ôóíêöèÿ,
l=(l
1
,l
2
) – âåêòîð ïàðàìåòðîâ ðàäèêàëüíîñòè, îïðåäåëÿþ-

ùèé ðîáàñòíîñòü îöåíêè.
Ïðè l=(0,0) ïîëó÷àåì îöåíêè ìàêñèìàëüíîãî ïðàâ-

äîïîäîáèÿ (ÎÌÏ), ïðè l=(0.5,0.5) è l=(1,1) – ðàäèêàëüíûå
îöåíêè (ÐÎ) è îöåíêè ìàêñèìàëüíîé óñòîé÷èâîñòè (ÎÌÓ)

ñîîòâåòñòâåííî.

Èíòåãðàëüíàÿ êâàäðàòè÷íàÿ ïîãðåøíîñòü ðåãðåññèè
R ìîæåò áûòü çàïèñàíà â ñëåäóþùåì âèäå [3]:

���� ���
�������� ΨΨ= && , (3)
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ãäåΨ&  – ìàòðèöà ïðîèçâîäíûõ ( )
�� θψ ∂∂ � .

Äëÿ íåçàâèñèìûõ ñëó÷àéíûõ âåëè÷èí x è ε  êâàäðà-

òè÷íóþ ïîãðåøíîñòü (3) ïðèíèìàåò ñëåäóþùèé âèä:

������ ���
�������� ΨΨ= && . (4)


