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	Ðåãðåññèîííûå ìîäåëè çàâèñèìîñòåé ìåæäó ñëó÷àéíûìè âåëè÷èíàìè. Ìåòîä íàèìåíüøèõ êâàäðàòîâ.


	Íàïîìíèì, ÷òî ÷èñëîâàÿ âåëè÷èíà �EMBED Equation.3��� íàçûâàåòñÿ ñëó÷àéíîé, åñëè ñâîè çíà÷åíèÿ îíà ïðèíèìàåò ñ òîé èëè èíîé âåðîÿòíîñòüþ; îñíîâíîé õàðàêòåðèñ-òèêîé ñëó÷àéíîé âåëè÷èíû ÿâëÿåòñÿ åå ôóíêöèÿ ðàñïðåäåëåíèÿ �EMBED Equation.3���,  çíà÷å-íèå êîòîðîé â êàæäîé òî÷êå x ðàâíî âåðîÿòíîñòè òîãî, ÷òî çíà÷åíèå ñëó÷àé-íîé âåëè÷èíû �EMBED Equation.3��� ìåíüøå, ÷åì x. 


	Ñëó÷àéíûé âåêòîð ðàçìåðíîñòè n (èëè n-ìåðíûé ñëó÷àéíûé âåêòîð) - ýòî n ñëó÷àéíûõ âåëè÷èí, çàïèñàííûõ â îïðåäåëåííîì ïîðÿäêå. Ñîîòâåòñòâó-þùåå îáîçíà÷åíèå: �EMBED Equation.3���.


	Ðàññìîòðèì ñëåäóþùóþ çàäà÷ó: èìåþòñÿ äâà ñëó÷àéíûõ âåêòîðà �EMBED Equation.3���, ñâÿçàííûå íåèçâåñòíîé çàâèñèìîñòüþ �EMBED Equation.3���, �EMBED Equation.3���è �EMBED Equation.3���; èìååòñÿ íå-îãðàíè÷åííàÿ âîçìîæíîñòü ðàçûãðûâàòü ïàðû ñîîòâåòñòâóþùèõ äðóã äðóãó ñëó÷àéíûõ çíà÷åíèé �EMBED Equation.3���; íàéòè ÿâíûé âèä çàâèñèìîñòè �EMBED Equation.3���. Ïðè ýòîì ñëåäóåò ïîä÷åðêíóòü, ÷òî ôàêòè÷åñêè âåêòîð  �EMBED Equation.3��� ìîæåò çàâèñåòü íå òîëüêî îò âåêòîðà �EMBED Equation.3���, íî è ìíîãèõ äðóãèõ ñëó÷àéíûõ ôàêòîðîâ, òàê ÷òî îäíîìó çíà÷åíèþ �EMBED Equation.3��� ìîæåò ôàêòè÷åñêè ñîîòâåòñòâîâàòü ìíîãî çíà÷åíèé �EMBED Equation.3���. Íàïðèìåð, óðîæàéíîñòü ñåëüñêîõîçÿéñòâåííûõ êóëüòóð çàâèñèò îò êîëè÷åñòâà âûïàâøèõ îñàäêîâ, íî íå òîëüêî îò ýòîãî.


	Âîò - òðàäèöèîííûé ïîäõîä ê ðåøåíèþ ýòîé çàäà÷è. Ïóñòü �EMBED Equation.3��� - ñòàí-äàðòíàÿ ìåòðèêà â n-ìåðíîì ïðîñðàíñòâå, ò.å. åñëè


�EMBED Equation.3���, òî �EMBED Equation.3���. Ïóñòü, äàëåå,�EMBED Equation.3��� -


íåêîòîðûé êëàññ ôóíêöèé �EMBED Equation.3���. Ïðåäïîëîæèì, ÷òî óäàåòñÿ íàéòè òà-êóþ ôóíêöèþ �EMBED Equation.3���, ÷òî ìàòåìàòè÷åñêîå îæèäàíèå �EMBED Equation.3��� îêàçûâà-åòñÿ ìèíèìàëüíûì. Òîãäà èìåííî ýòà ôóíêöèÿ �EMBED Equation.3��� ïðèíèìàåòñÿ çà ïðèáëè-æåííîå âûðàæåíèå çàâèñèìîñòè �EMBED Equation.3���.


	Ñóùåñòâóåò òåîðåìà, ñîãëàñíî êîòîðîé óêàçàííàÿ âûøå ôóíêöèÿ �EMBED Equation.3���â äîñòàòî÷íî øèðîêîì êëàññå �EMBED Equation.3��� îáÿçàòåëüíî ñóùåñòâóåò (â êëàññå òàê íàçûâàåìûõ áîðåëåâñêèõ ôóíêöèé) è ðàâíà â êàæäîé òî÷êå�EMBED Equation.3��� ìàòåìàòè-÷åñêîìó îæèäàíèþ �EMBED Equation.3���; ýòà ôóíêöèÿ íàçûâàåòñÿ ôóíêöèåé òåîðåòè-÷åñêîé ðåãðåññèè; ïåðåìåííàÿ �EMBED Equation.3��� â ýòîì êîíòåêñòå íàçûâàåòñÿ ðåãðåññè-îííîé ïåðåìåííîé èëè ðåãðåññîðîì, à çíà÷åíèå ñàìîé óïîìÿíóòîé ôóíêöèè íàçûâàåòñÿ îòêëèêîì.


	Ôóíêöèþ ðåãðåññèè ÷àñòî îáîçíà÷àþò ñèìâîëîì �EMBED Equation.3���.


	Íà ïðàêòèêå ôóíêöèþ ðåãðåññèè èùóò â óçêèõ êëàññàõ ôóíêöèé è èõ ðå-àëèçàöèè íàçûâàþò ìîäåëÿìè, ñîîòâåòñòâóþùèìè òåì èëè èíûì êëàññàì. Âîò - ëèíåéíàÿ ìîäåëü ðåãðåññèè:


�EMBED Equation.3���;


çäåñü �EMBED Equation.3��� - íåêîòîðûå çàðàíåå èçâåñòíûå ôóíêöèè, à êîýôôèöèåíòû �EMBED Equation.3��� íóæíî îïðåäåëèòü, ðàçûãðàâ äîñòàòî÷íîå êîëè÷åñòâî çíà÷åíèé ñëó÷àéíûõ âåëè÷èí. 


	Åñëè �EMBED Equation.3��� è �EMBED Equation.3���, òî êîýôôèöèåíòû 


�EMBED Equation.3��� ìîæíî íàéòè  èç óñëîâèÿ:


�EMBED Equation.3���,


ãäå �EMBED Equation.3��� - âûáðàííûå çíà÷åíèÿ ñëó÷àéíîé âåëè÷èíû �EMBED Equation.3��� è, îáû÷íî, �EMBED Equation.3���. Òàêèì îáðàçîì, ïàðû �EMBED Equation.3��� ñ÷èòàþòñÿ çàäàííûìè, à ÷èñëà �EMBED Equation.3��� íàäî íàéòè. Ïîñòðîåíèå òàêîé ìîäåëè ëèíåéíîé ðåãðåññèè ïî òàêîìó óñëîâèþ íà-çûâàåòñÿ ìåòîäîì íàèìåíüøèõ êâàäðàòîâ. Ïðîâåäåì åãî îïèñàíèå ïîäðîáíåå.


	Ïîëîæèì


�EMBED Equation.3���;


òîãäà ïîèñê ìèíèìóìà ôóíêöèè �EMBED Equation.3��� ïðîâîäèòñÿ ïî ñòàíäàðòíîìó ïëàíó:


ñíà÷àëà íàõîäÿòñÿ âñå òàêèå íàáîðû �EMBED Equation.3���, íà êîòîðûõ âû-  


ïîëíåíû ðàâåíñòâà:


�EMBED Equation.3���;


çäåñü, î÷åâèäíî, m óðàâíåíèé îòíîñèòåëüíî m íåèçâåñòíûõ;


	2) ñðåäè íàéäåííûõ íàáîðîâ íàõîäÿòñÿ òàêèå, íà êîòîðûõ âòîðîé äèô-ôåðåíöèàë ìèíèìèçèðóåìîé ôóíêöèè ÿâëÿåòñÿ ïîëîæèòåëüíî îïðåäåëåííîé êâàäðàòè÷íîé ôîðìîé.


	Â äàííîì ñëó÷àå ïåðâûé ïóíêò ïðèâîäèò ê ñèñòåìå ëèíåéíûõ àëãåáðà-è÷åñêèõ óðàâíåíèé, îáëàäàþùåé åäèíñòâåííûì ðåøåíèåì; ïîýòîìó ïðîâåðêà âòîðîãî ïóíêòà íå ÿâëÿåòñÿ íåîáõîäèìîé - âåäü íàëè÷èå ó çàäà÷è ìèíèìàçà-öèè ðåøåíèÿ â äàííîì ñëó÷àå î÷åâèäíî. Çàïèøåì áîëåå ÿâíî ñèñòåìó óðàâ-íåíèé äëÿ êîýôôèöèåíòîâ �EMBED Equation.3���:


�EMBED Equation.3���;


ñëåäîâàòåëüíî, ñèñòåìà óðàâíåíèé èìååò âèä:


�EMBED Equation.3���.


Òîò ôàêò, ÷òî ýòà ñèñòåìà óðàâíåíèé èìååò ðåøåíèå è, ïðèòîì, òîëüêî îäíî, êîíå÷íî, íóæäàåòñÿ â äîêàçàòåëüñòâå, êîòîðîå íå ïðåäñòàâëÿåò ìàòåìàòè÷åñ-êèõ òðóäíîñòåé, íî çäåñü íå ïðèâîäèòñÿ.
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