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Abstract;In order to obtain some properties of Long-tailed family, this paper uses mathematical induc-
tion, gives the equivalent condition of Possion approximation of i.i.d. r.v.s in the positive lattice Long-
tailed family, hence obtains a method, which can check whether i.i. d. r.v. s in the positive lattice Long-
tailed family can be Poisson approximated. This method is more concise than that in Embrechts et al. On
the other hand, we give a special proof of the additivity of the positive lattice Long-tailed family.
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iCrv. XBd L RF(x) =P(X<x), AEP(X>0) =1 UKF(x) <1, V¥V x>0.iC X HEH
iR F(x) =1 -F(x), x > 0. 20kkEn d. £ %ic K F.

EX L1 FRIEGEEVVER X 9 d.f F B TERE (Heavy-tailed)d. f. 1% K, % HBA 1850948 , B v
YA >0,

EeM :J’we“dF(x) = o, (1)
M, WFR F J& T4 (Light-tailed) d. f. % K = F\K.
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EX12 FRIERFEYIER X 49 d. . ]8T L(Long-tailed)d. f. J&, %% Vy > 0(Z&5tiy = 1), A

. F(x-y) _
}LIE ) - 1. (2)

#rov. 5 {X,:i e N}ioiod. ,FRM, = max{X,,--,X,}, S, = iXiﬁﬁljij%Bﬁﬁj({Eﬁ%Bﬁ'ﬂ,n €

N. 5 E AR5 PR B H A S Rl PR IS 3 N P A EZEXT 4.
XM, 5T, Poisson 83T A% (H IR G AR Z —. FTiE Poisson 83 , SIEWAR X V7 > 0,777
—ANEF ST R R
P(M,<u,) >e,n— x. (3)
EX—BIRZEANNEEER, 28 TRAKSEHE. {1 Embrechts &' 48T
TFEA WEFR,(3) 5THMEAMHEEE:

nF(u) -7, n— o, (4)
. Fx)
EITI:;I_;'(x—) =1 (5)

Hebx, b F ZENA RS,
%M A4 (5) ,Embrechts 251 Xt =44 1 IE# F £ 4M 7 : Poisson 4375, JLAJ 4075 R £ — IR /3 4
it Poisson JBITHHAT THE , B8 T EEMNER.

RX L3 ARERGOUER X RHAH, BEEREA > 0,068 Y P(X = nd) = 1, SRR F

FRGIEMSF isran. BD X AR 5, 2 X RBCEA B3 d fIERHAE, BA XWRMEKH d 7R X 1A
BUTEMNYRE v XHH# 4 = 1.

HATEH, ERRFAA B CMA MR, BRTR(4) R (5) H3] Poisson LS, NiZdEA B T #
WEHIFI I X—FES LIEAETRXER.

FEL1 WMERREIX e Nl BEEAFREEMLLLF.WG),4),(5) 5THEEFEHR:

F e L (6)

B F L3R Poisson 53 M 5§ =3 AR , TUARER S, BREAR T LIE, B ENIA
A BE Poisson &L , ALF(S) HITRE. AHBITERA R o mr2ERD .

Bl1 % me N,r.v. X BN

’P(sz) =C ... pr(1-p)F, keNUI{0},0<p <l (7)
GHE.X =Y, + -+ YV HAY, Y, MBS BEL p HSEW L0545, B
P(Y,=n) =p(1-p)",neNUI{0},i=1,-,m

MT Y, RREMN, BHRE(E) B ntErE X 2REM.

B AT, AT R R A EENEE AEEL, E(R) B v WS A2 5 (BR) HRE
H(R) B, NE(R) BomAmtE BR L ESERATMENRARESE L, BERIERSLERE
Ik RECZF T -BAERELSES, BRINBE L IIMIES TS L L ERATIMMES T —4 N5 8RR,

EHEL2 FHiX,X:.ieNlRBiidWEBErv.d, HEEKI L HF,x, = 0. FF e LN VE

k
e NS, = ZXi e L.
i=1

1 EHiEl

EELLIMIER B, &M406) ENFEHE
_F(n)
F(n-1)
HATREIEA R (8) FMTFHRMA(6). (6) = (8) B, FIE(8) = (6). % Vx > 0,054F7E n = n(x),
ffin-1<x <n,XBHG6)H
F(x) _ P(X>x) _ PX>n) F(n)
F(x-1) " P(X>x-1) PX>n-1) F(a-1) ’

—1,n— 0, (8)
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Bl F & L,JRER(6) JRL.
EEL2AMER  4EX Vk e N, S, e L,EIEIE
P(S, > n) _
MRS, sa-1) - " ®

Xtk RBEARMEE. (1) ik = 2 BFRRE 0L RS
P(S, >n) = ZP(S2 =j) = ZP(X +X, =) = Y )ZP(X =j-i)P(X, = i)

J=n+l J=n+li=1

= ZP(X:i)P(X >n-1i) +‘2P(X =)P(X=1)

= iP(X =)P(X >n-i) +P(X >n). (10)
i
P(S, > n) Y P(X =i)P(X >n-i) +P(X >n)
OSI-ID(S;——I)zlhn-l i=1
220 SP(X=)P(X>n-1-i)+P(X >n-1)
Y P(X = )P(X = n - i)
= — izl =;I(n). (11)
YP(X=i)P(X>n-1-i) +P(X >n-1)

. P(X > n) P(X=n) _. PX>n-1)-P(X>n) _
b > n-n - e o T T T R s ) S Ve > 0,3N
e N,%n >Nﬂq‘,7ﬁp_f§’\;;’_’)l) < 5,8

P(X =n) <eP(X>n-1). (12)

tEidke >0,%n = 2N, % n -1 HE5K,NE
I(n) = [P(X =1)P(X =n 1) +---+P(X=n2_1)P(X_";1)+P{X gl)p(;(:nz-l)

bt POC=n=DPOC= 1) ]/ [POO= DPOC> n-2) o v p(x = 25 )p(x 5 221

P(X=”2+1)P(X>n;3)+---+P(X=n~1)P(X>O) +P(X>n-1)]

2[P<X =1D)P(X =n~1) +P(X =2)P(X =n -2) + - +P(X 1)P( _ n+1)]

=

P(X=1P(X>n-2)+P(X =2)P(X >n-3) +«-+p(

HAHAn-1>n-2>-- >M'ZZN+1 =N+%,"ﬂ(ﬁi‘(12)ﬁ%ﬂl(n) < 2e.

2 2
#n -1 RAE A
n

I(n) = [P(X = DP(X =n 1) + - +P(X=7_1)P(X -

7 ;
4o +P(X =n-1)P(X =1)]/[P(x =1)P(X >n-2) +~--+P(x:%_1)P(X>%)

+P(X=%)P(X>%—1)+~-+P(X=n—])P(X>O) +P(X>n-1)

— [E—
P
"

T

e

—

2[P(X =DP(X=n-1) +P(X =2)P(X =n =2) + - +P(X - %)P
(14)

SP(X: DP(X >n-2) +P(X =2)P(X >n-3) +---+P(X :%)P(X>i—1)
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M, Hr-1>n-2> >
P(X, +X, >n)

—;’,— = N, %4(12) RKE I(n) <2

R, lim oy g sy = | R H(8) RAF k= 2 (HERE.
. P(Sk —n) _ P(Sm+1 >n) _
(2) Xt k< m,(8) AT, Eﬂhmm 0. ﬁ'KJ'E}LT PGS, >n-1) - 1,RE
. P(S,., =n) _
PP -0 - )
— RO
P(Sua>n=1) = $P(Su =) =[5 z + 3 BIPS, =j- DX =)
=nzm:P(X=i)P(Sm>n—i—l)+P(X>n—m—1). (16)
B—HHE
P(S, ., > n—l)iP(Sm =pP(X>n-j-1) +P(S, >n-1)
i=n—[§P(X>i—1)P(Sm=n—i)+P(Sm>n-1). (17)

mP(S,, =n) = EP(SM =n-)P(X =1i), ‘ﬁ&ﬂihm P(S, = n)
Ve >0,dn, e N,¥n = n, i, FH
P(S, =n) <eP(S,>n-1), (18)
PX=n)<eP(X>n-1). (19)
X ERe >0,%n=2n B, n -1 HEH NG

P(X =1)(S, =n—-1) +---+P(X="‘1)P(sm :"”)

P(X =n)
MBS, sa-D) S Bx s -1 -0

P(5,. _
PCSpa >n=1)  p(x =1)(S, >n-2) + - ¢ P(x = 2 2)P(s, > 224 e

) P(x = 224)P(s, = 222+ + P(X = n=m)(S, = m) | .
+P(X > )( :nz_l)+-"+P(X>n—m—1)P(Sm=m)
BHn-1>n=-25>> ;' > N, B (18) R(19) &4, Fi < 2e.

K, 2 n - | AR AR ﬁﬁhmp—(sﬁm*l—ﬂl—)

R, B ANEm, (9) AX— k e N gz, 28 1. 2 184k

:n)

=0. Bi(9) Xtk = m + 1 gL
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