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Ëîãèñòè÷åñêàÿ ðåãðåññèÿ ÷àñòî èñïîëüçóåòñÿ â ìàøèííîì îáó÷åíèè äëÿ ðåøåíèÿ
ïðîáëåì êëàññèôèêàöèè. Ïðåäïîëàãàåòñÿ, ÷òî áèíàðíàÿ ñëó÷àéíàÿ âåëè÷èíà Y îïðåäå-
ëåííûì îáðàçîì çàâèñèò îò ôàêòîðîâ X1, . . . , Xp, ïðèíèìàþùèõ äåéñòâèòåëüíûå çíà-
÷åíèÿ. Íàñ áóäåò èíòåðåñîâàòü îáîáùåíèå ìîäåëè, ïðåäëîæåííîé â [1]. À èìåííî, ïóñòü
äëÿ êàæäîãî n ∈ N âåëè÷èíà Y = Y (n) îòîáðàæàåò ïðîñòðàíñòâî ýëåìåíòàðíûõ èñõî-
äîâ Ω â ìíîæåñòâî {0, 1, . . . , k}, à X = X(n) � ñëó÷àéíûé âåêòîð ñî çíà÷åíèÿìè â Rpn .
Ïóñòü äëÿ j ∈ {1, . . . , k} è x ∈ Rpn ñïðàâåäëèâû ñîîòíîøåíèÿ:

P (Y (n) = j |X(n) = x) := πj(α
0,n, x) =

exp{−(α0,n
j )Tx}

1 +
∑k

t=1 exp{−(α0,n
t )Tx}

,

P (Y (n) = 0 |X(n) = x) = 1−
k∑

j=1

πj(α
0,n, x),

ãäå T îáîçíà÷àåò òðàíñïîíèðîâàíèå, íåñëó÷àéíûå âåêòîðû α0,n
j ∈ Rpn . Ïî íåçà-

âèñèìûì íàáëþäåíèÿì âåêòîðîâ (Xq(n)T , Yq(n))T , q = 1, . . . , n, èìåþùèõ òàêîå æå
ðàñïðåäåëåíèå, êàê (X(n)T , Y (n))T , äîëæíûì îáðàçîì ñòðîèòñÿ îöåíêà α̂n âåêòîðà

α0,n = {(α0,n
1 )T , . . . , (α0,n

k )T}T . Ïîëîæèì Rn(α) =
{

(Rn(α)1)T , . . . , (Rn(α)k)T
}T

, ãäå
Rn(α)r = ({

∑n
q=1 [I {Yq(n) = r} − πr(α,Xq(n))]X l

q(n)}pn

l=1)
T , α ∈ Rkpn . Ïðèâåäåì íàø îñ-

íîâíîé ðåçóëüòàò, îáîáùàþùèé ðàáîòó [2], â êîòîðîé ðàññìàòðèâàëñÿ ñëó÷àé k = 1.
Òåîðåìà. Ïóñòü p3

n/n→ 0 ïðè n→∞. Ïðåäïîëîæèì, ÷òî ñóùåñòâóþò êîíñòàí-

òû L, c > 0 òàêèå, ÷òî äëÿ ëþáîãî n ∈ N íîðìà X(n) îãðàíè÷åíà êîíñòàíòîé L ñ

âåðîÿòíîñòüþ åäèíèöà, è âñå ñîáñòâåííûå çíà÷åíèÿ êîâàðèàöèîííîé ìàòðèöû âåêòî-

ðà Rn(α0,n)/
√
n ëåæàò â ïîëóèíòåðâàëå [c,∞). Òîãäà äëÿ ëþáîé ïîñëåäîâàòåëüíîñòè

δn > 0, óäîâëåòâîðÿþùåé óñëîâèÿì δnpn/
√
n → 0,

√
pn/δn → 0 ïðè n → ∞, âûïîëíÿ-

åòñÿ ïðåäåëüíîå ñîîòíîøåíèå

P
(
‖α0,n − α̂n‖ ≥ δn/

√
n
)
→ 0, n→∞.

Ëèòåðàòóðà

1. A. Albert, J. Anderson. On the existence of maximum likelihood estimates in logistic
regression models // Biometrika. 1984. vol. 71. No. 1. c.1-10.

2. Hua Liang, Pang Du. Maximum likelihood estimation in logistic regression models with
a diverging number of covariates // Electronic J. of Statist. 2012. vol. 6. c. 1838-1846.

1


