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Ha cemunape Mbl 00CYIMJIM OCHOBHBIE OIIPEIeJIEHIS U YTBEPIKICHUSI, CBI3aH-
uble ¢ MetojioM [lTelina s MyaccOHOBCKOI alllIpOKCUMAIIAN.

B ocnoBe MeToma JiexKaT JIBe CJEIYIONIHE JEMMbI, J0Ka3aTe/JIbCTBO KOTOPBIX
MBI IIPUBEJIN Ha CEMUHAPE.

Jlemma 1. For A > 0, define the functional operator A by
Af(k) =Af(k+1)—kf(k).

1. If the random variable Z has the Poisson distribution with mean X\, then
EAf(Z) =0 for all bounded f.

2. If for some non-negative integer-valued random variable W, EAf(W) =0
for all bounded functions f, then W has the Poisson distribution with mean

A.

The operator A is referred to as a characterizing operator of the Poisson distribution.

Jlemma 2. Let Py denote probability with respect to a Poisson distribution with
mean A and A C NU{0}. The unique solution fa of

MNalk+1) —kfa(k) =1k € A] — Pr(A) (1)
with f4(0) =0 is given by
fa(k) = XMk — D[Py (AN UL) — Pr(A)Py (U]
where U, = {0,1,..., k—1}
e T ——
Jlemma 3. If fa solves (1), then

1—e?
A

I all < min {1,072} and | Afa]l < <min{L,A™} ()

where Af(k) := f(k+1)— f(k)

Kak ciieficTBue 9TuX pe3yJbTaToOB Mbl IOJYUMIN YTBEPKJICHHUE, JIexKallee B
ocroBe mMetojia [llreitna g myaccoHOBCKOI anmporcnmarun — Teopemy 1.

Teopema 1. Let F be the set of functions satisfying (2). If W = 0 is an integer-
valued random variable with mean \ and Z ~ Pois(\), then

{1V, 2) < sup SOV +1) = W ()]



[Tonb3ysack Teopemoit 1 MbI JloKa3a/i TaK HA3bIBAEMbIIl «3aKOH MaJIbIX YHCE]I»
JIJIsT BOOOIIE TOBOPSI 3aBUCUMbBIX CJIyYailHbIX BEJIUUINH.

Teopema 2. Let Xy,..., X, indicator random variables with P (X; = 1) = p;,
W =>" X, and A\ =E[W] =>_,pi. Foreach i, let N; C {1,...,n} such that
X; is independent of {X; : j & Ni}. If pij .= E[X,;X;] and Z ~ Pois()), then

dry(W, Z) < min {1,A""} ZszppLZ > i

1=1 jEN; =1 jeN,;/{i}

B ciiyvae He3aBUCUMBIX CIyYallHBIX Bendnd X1, ... X, onenka B Teopeme 2
MpUHUMAET BU/I;:

drv(W,Z) < min {1,\7"'} Zpl min{1, A\} max p;

OcraBiiasicss 9acTh ceMuHapa Oblia IIOCBsIIIeHa IIpuMeHeHnio TeopeMbl 2 K
caenyrorteit 3ajtade (csizanHoit co cpasuenneM JIHK-moceoarebrocTeit).

Bamada. Let Yi,...,Y, be i.i.d. indicator variables with P (Y; = 1) = p and let

and fori=2,...,n—k+1 let

k—1
Xi=(1-Yi) [[Viss
j=0

Let W = SV X, Then

2k +1

drv(W. Z <)\2—
(W, 2) n—k+1

+ 2\p",

where A = p*((n — k)(1 — p) + 1) and Z ~ Pois(\).



