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Àíîòàö³ÿ. Ðîçãëÿíóòî êëàñ ïåð³îäîãðàìíèõ îö³íîê íåâ³äîìèõ ïàðàìåòð³â íåë³í³éíî¿ ìî-
äåë³ ðåãðåñ³¿ «ñèãíàë ïëþñ øóì». Äîâåäåíî ¿õíþ àñèìïòîòè÷íó íîðìàëüí³ñòü çà óìîâè,
ùî ôóíêö³ÿ ðåãðåñ³¿ ìàéæå ïåð³îäè÷íà, à øóì º ôóíêö³îíàëîì â³ä Ãàóñîâîãî âèïàäêîâîãî
ïðîöåñó ³ç ñèëüíîþ çàëåæí³ñòþ.

Êëþ÷îâ³ ñëîâà: ñèëüíà çàëåæí³ñòü, Ãàóñ³â øóì, ïåð³îäîãðàìíà îö³íêà, àñèìïòîòè÷íà
íîðìàëüí³ñòü.

Â óìîâàõ ñó÷àñíîãî ðîçâèòêó íàóêè ³ òåõí³êè îñîáëèâèé ³íòåðåñ ñòàíîâèòü çà-

ñòîñóâàííÿ ìåòîä³â âèÿâëåííÿ ïðèõîâàíèõ ïåð³îäè÷íîñòåé ùîäî òåîð³¿ îïòè-

ìàëüíîãî óïðàâë³ííÿ. Îäí³ºþ ç îñíîâíèõ ïðîáëåì ïðè öüîìó º ï³äâèùåííÿ

ÿêîñò³ ðîáîòè ñèñòåì ó ðåàëüíèõ óìîâàõ ¿õíüîãî ôóíêö³îíóâàííÿ. Â³äì³òèìî,

ùî íà îá’ºêò óïðàâë³ííÿ ìîæóòü âïëèâàòè ÿê êîðèñí³ ñèãíàëè, òàê ³ øóìîâ³,

ùî íàêëàäàþòüñÿ íà êîðèñí³. Öå ïîòðåáóº îïòèìàëüíîãî âèçíà÷åííÿ êîðèñíîãî

ñèãíàëó àáî éîãî ðîçï³çíàâàííÿ çà ðåçóëüòàòàìè ñïîòâîðåíèõ ñïîñòåðåæåíü. Çà-

ëåæíî â³ä ñòàòèñòè÷íèõ õàðàêòåðèñòèê âèïàäêîâîãî øóìó, ùî ñïîòâîðþº êî-

ðèñíèé ñèãíàë, ðîçð³çíÿþòü ðåãðåñ³éí³ ìîäåë³ ³ç ñëàáêîþ òà ñèëüíîþ çà-

ëåæí³ñòþ. Ñòîõàñòè÷í³ ïðîöåñè ³ç ñëàáêîþ çàëåæí³ñòþ ìàþòü âëàñòèâ³ñòü

ç ïëèíîì ÷àñó «çàáóâàòè» ³íôîðìàö³þ, òîìó ¿õ íàçèâàþòü âèïàäêîâèìè ïðîöå-

ñàìè ³ç êîðîòêîþ ïàì’ÿòòþ. Äåòàëüí³øå âëàñòèâîñò³ òàêèõ ïðîöåñ³â âèêëàäåíî

â [1–6] òà ³íøèõ ïðàöÿõ. Îñòàíí³ì ÷àñîì ñïîñòåð³ãàºòüñÿ çíà÷íèé ïðîãðåñ

ó äîñë³äæåíí³ âèïàäêîâèõ ïðîöåñ³â, ùî íå çàäîâ³ëüíÿþòü óìîâàì ñëàáêî¿ çà-

ëåæíîñò³. Öå òàê çâàí³ ñòàö³îíàðí³ âèïàäêîâ³ ïðîöåñè ³ç ñèëüíîþ çàëåæí³ñòþ

(äîâãîòðèâàëîþ çàëåæí³ñòþ, äîâãîþ ïàì’ÿòòþ), êîðåëÿö³éíà ôóíêö³ÿ ÿêèõ ñïà-

äàº ç ã³ïåðáîë³÷íîþ øâèäê³ñòþ. Ïðèêëàäí³ äîñë³äæåííÿ ÿâèùà äîâãîòðèâàëî¿

çàëåæíîñò³ òà âåëèêà ê³ëüê³ñòü ïóáë³êàö³é ï³äòâåðäæóþòü, ùî áàãàòî âèïàäêî-

âèõ ïðîöåñ³â ó òàêèõ ñôåðàõ ÿê ô³íàíñè, åêîíîìåòðèêà, ²íòåðíåò ìîäåëþâàííÿ,

ã³äðîëîã³ÿ, êë³ìàòè÷í³ äîñë³äæåííÿ òîùî äåìîíñòðóþòü ñèëüíó çàëåæí³ñòü. Òóò

âàðòî â³äì³òèòè ðîáîòè [7–12], ÿê³ ì³ñòÿòü ïîâíèé îãëÿä òà á³áë³îãðàô³þ

ç ö³º¿ òåìàòèêè. Ïåðåéäåìî äî ïîñòàíîâêè çàäà÷³.
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Ðîçãëÿíåìî ðåãðåñ³éíó ìîäåëü
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Äëÿ äðóãîãî ìíîæíèêà â ïðàâ³é ÷àñòèí³ (1) çíàéäåìî
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Äîâåäåííÿ. Ñïðàâåäëèâå ñï³ââ³äíîøåííÿ
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Òàêèì ÷èíîì, ó ðîáîò³ ðîçãëÿíóòî íåë³í³éíó ìîäåëü ðåãðåñ³¿ «ñèãíàë ïëþñ

øóì», äîñë³äæåíî ìåòîä ïåð³îäîãðàìíîãî îö³íþâàííÿ òà âñòàíîâëåííî àñèì-

ïòîòè÷í³ âëàñòèâîñò³ ïåð³îäîãðàìíèõ îö³íîê íåâ³äîìèõ ïàðàìåòð³â ìàéæå

ïåð³îäè÷íîãî ñèãíàëó â çàäàí³é íåë³í³éí³é ìîäåë³ ðåãðåñ³¿ ç íåïåðåðâíèì ÷àñîì

çà íàÿâíîñò³ Ãàóñîâîãî âèïàäêîâîãî øóìó ³ç ñèëüíîþ çàëåæí³ñòþ.
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G.D. Bilà, O.P. Knopov
ASYMPTOTIC PROPERTIES OF A CLASS OF PERIODIC ESTIMATES

Abstract. In this article, one class of periodogram estimates of unknown parameters of the
nonlinear regression model “signal plus noise” is considered. The asymptotic normality is
proved, provided that the regression function is almost periodic, and the noise is a functional
of a strongly dependent Gaussian random process.

Keywords: long-range dependence, Gaussian noise, periodogram estimation, asymptotic
normality.
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