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Çàäà÷à 1. Ðåøèòü ñèñòåìó óðàâíåíèé, èñïîëüçóÿ ìåòîä ðåãóëÿðèçàöèè Òèõîíîâà
((X + λI) β = y). Äëÿ ïîäáîðà ïàðàìåòðà ðåãóëÿðèçàöèè λ ïîñòðîéòå ãðàôèê çàâèñèìîñòü
ôóíêöèîíàëà Òèõîíîâà Ω = ‖Xβ − y‖2 + λ ‖β‖2 îò íåãî è íàéäèòå íà ãðàôèêå îïòèìàëüíîå
çíà÷åíèå. Âíèìàíèå: ãðàôèê ðåêîìåíäóåòñÿ ñòðîèòü â ëîãàðèôìè÷åñêèõ êîîðäèíàòàõ.{
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Çàäà÷à 2. Ñãåíåðèðóéòå âûáîðêó x èç 100 ðàâíîìåðíî ðàñïðåäåë¼ííûõ ñëó÷àéíûõ ÷èñåë
(xi ∈ [0; 1]). Íà å¼ îñíîâå ïîñòðîéòå âûáîðêè y è z ñëåäóþùèì îáðàçîì: yi = xi, zi = 3 +
2xi +5yi +N(0; 1) (N(0; 1) - ñëó÷àéíàÿ âåëè÷èíà, ïîä÷èíÿþùàÿñÿ ñòàíäàðòíîìó íîðìàëüíîìó
ðàñïðåäåëåíèþ). Íàéäèòå ïàðàìåòðû ðåãðåññèè ñ ïîìîùüþ ðåãóëÿðèçàöèè Òèõîíîâà (Ridge

regression) β =
(
X>X + λI

)−1
X>y. Ïîïðîáóéòå ñëåäóþùèå çíà÷åíèÿ ïàðàìåòðà λ: 10−14,

10−13, 10−10, 10−6, 1, 1000.
Çàäà÷à 3. Ñãåíåðèðóéòå íàáîð òî÷åê â ÷åòûð¼õìåðíîì ïðîñòðàíñòâå (y, x1, x2, x3), èñ-

ïîëüçóÿ ñëåäóþùèé êîä íà GNU Octave (â ìàòðèöå xv i-é êàæäûé ñòîëáåö ñîîòâåòñòâóåò
ïåðåìåííîé xi):

xv = nan(npoints, 3);

xv(:,1) = 5*rand(npoints,1);

xv(:,2) = 0.7*(5*rand(npoints,1)) + -0.3*xv(:,1);

xv(:,3) = 0.1*(5*rand(npoints,1)) + 0.9*xv(:,1);

yv = 3 + 4*xv(:,1) + 5*xv(:,2) + 6*xv(:,3) + 8*randn(size(xv(:,1)));

Âûïîëíèòå ñ íèìè ñëåäóþùèå äåéñòâèÿ:

• Ïîñòðîèòü íàáîð òî÷å÷íûõ ãðàôèêîâ, íà îñÿõ àáñöèññ è îðäèíàò êîòîðûõ íàõîäÿòñÿ
çíà÷åíèÿ xi è xj (i 6= j). Äëÿ ðàçìåùåíèÿ íåñêîëüêèõ ãðàôèêîâ âíóòðè îäíîãî îêíà
ìîæíî ïîëüçîâàòüñÿ ôóíêöèåé subplot.

• Íàéòè êîýôôèöèåíòû ìíîãîìåðíîé ëèíåéíîé ðåãðåññèè (îáû÷íûé ÌÍÊ).

• Ñòàíäàðòèçîâàòü (îòíîðìèðîâàòü) òî÷êè è àïïðîêñèìèðîâàòü èõ ìåòîäîì ãðåáíåâîé ðå-
ãðåññèåé (Ridge regression). Ïîñòðîèòü çàâèñèìîñòè ñòàíäàðòèçîâàííûõ êîýôôèöèåíòîâ
ðåãðåññèé è ñîîòâåòñòâóþùèõ èì çíà÷åíèé V IF (Variance In�ation Factor, ôàêòîð èí-
ôëÿöèè äèñïåðñèè) îò λ (ïàðàìåòðà ðåãóëÿðèçàöèè). Ðåêîìåíäóåìûé äèàïàçîí çíà÷åíèé
λ = 0÷ 1

Ñòàíäàðòèçàöèÿ äàííûõ îñóùåñòâëÿåòñÿ ïî ôîðìóëàì:
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Çíà÷åíèÿ VIF íàõîäÿòñÿ íà ãëàâíîé äèàãîíàëè ñëåäóþùåé ìàòðèöû (ïðè óñëîâèè ñòàí-

äàðòèçàöèè äàííûõ ): (
X>X + λI

)−1 (
X>X

) (
X>X + λI

)−1


