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Íà ñåìèíàðå îáñóæäàëèñü ñëó÷àéíûå âåëè÷èíû ñ ñóáãàóññîâñêèì ðàñïðåäå-
ëåíèåì è èõ ðàçëè÷íûå ñâîéñòâà. Â ÷àñòíîñòè áûëè ðàçîáðàíû ìíîãèå ìîìåíòû
äîêàçàòåëüñòâà ñëåäóþùåãî ïðåäëîæåíèÿ:

Theorem 4. (Sub-gaussian properties) Let X be a random variable. Then the
following properties are equivalent; the parameters Ki > 0 appearing in these
properties di�er from each other by at most an absolute constant factor.

• The tails of X satisfy

P{|X| ≥ t} ≤ 2 exp
(
−t2/K2

1

)
for all t ≥ 0

• The moments of X satisfy

‖X‖p = (E|X|p)1/P ≤ K2
√
p for all p ≥ 1

• The MGF of X2 is �nite at some point, namely

E exp
(
X2/K2

3

)
≤ 2

Moreover, if EX = 0 then properties 1− 3 are also equivalent to the following
one.

• The MGF of X satis�es

E exp(λX) ≤ exp
(
λ2K2

4

)
for all λ ∈ R

Çàìå÷àíèå: îäíèì èç ñàìûõ çàòðóäíèòåëüíûõ ìîìåíòîâ, êîòîðûé âí¼ñ
íåêîòîðóþ ïóòàíèöó, áûë ìîìåíò ïðî àáñîëþòíóþ êîíñòàíòó C∗ > 1, ñâÿçûâà-
þùóþ çíà÷åíèÿ K1�K4. Åñòü ïðåäïîëîæåíèå, ÷òî îíà íå çàâèñèò îò ðàñïðåäåëå-
íèÿ è ïîçâîëÿåò ïðè ôèêñàöèè K1 ñêàçàòü, ÷òî Ki ∈ K1[

1
C∗ , C∗], ïðè i = 2, 3, 4.

Íà îñíîâå äàííûõ ñâîéñòâ áûëà ââåäåíà íîðìà:

‖X‖ψ2 = inf{t > 0 : E exp(X2/t2) ≤ 2}.

Çàìå÷àíèå: Äëÿ ìèñòè÷åñêîé äâîéêè ñòðîãîãî îáîñíîâàíèÿ íå áûëî íàéäåíî.
Òåì íå ìåíåå ýòà äâîéêà ïîçâîëÿåò ïîëó÷àòü ïåðâîå ñâîéñòâî ïîñëåäíåé òåîðåìû
èç òðåòüåãî áåç èçìåíåíèÿ êîíñòàíò.

Áûëà óïîìÿíóòà ñâÿçü ñ ïðîñòðàíñòâàìè Îðëè÷à ñ ôóíêöèåé Îðëè÷à ψ(x) =
exp(x2)− 1. Â ñâÿçè ñ ýòèì ìû îáñóäèëè èäåþ äîêàçàòåëüñòâà òîãî, ÷òî óïîìÿ-
íóòàÿ íîðìà ÿâëÿåòñÿ íîðìîé.

Íàêîíåö, áûëè îáñóæäåíû ñëåäóþùèå óòâåðæäåíèÿ:
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Theorem 5. (Sums of independent sub-gaussians) Let X1, . . . , XN be independent,
mean zero, sub-gaussian random variables. Then

∑N
i=1Xi is also a sub-gaussian

random variable, and ∥∥∥∥∥
N∑
i=1

Xi

∥∥∥∥∥
2

ψ2

≤ C

N∑
i=1

‖Xi‖2ψ2

where C is an absolute constant.

Theorem 6. (General Hoe�ding's inequality) Let X1, . . . , XN be independent, mean
zero, sub-gaussian random variables. Then, for every t ≥ 0, we have

P

{∣∣∣∣∣
N∑
i=1

Xi

∣∣∣∣∣ ≥ t

}
≤ 2 exp

(
− ct2∑N

i=1 ‖Xi‖2v2

)

Êàê ñëåäñòâèå ïîñëåäíåãî ìû ïîëó÷èëè êëàññ ñóáãàóññîâñêèõ ðàñïðåäåëå-
íèé ýêâèâàëåíòåí êëàññó ðàñïðåäåëåíèé, äëÿ êîòîðûõ âûïîëíåíî íåðàâåíñòâî
Õ¼ôäèíãà.
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