NAHMRS 33 % Chinese Journal of Applied Probability and Statistics
F1H 2017E2 A Feb., 2017, Vol. 33, No. 1, pp. 58-66
doi: 10.3969/j.issn.1001-4268.2017.01.005

EFIRNDFFIER 7> FBIFE iR T *
A2 = B!

(P FE N B TRE S0, MEMI, 514015; 2T MIRZH 2 55 BRI, 1M, 510006)

7 E: FAPOKIRE B REERAEN, ASCEY T EPERRNDF A AR R, JEIT S
- FRNAFFFITE R AR 45 5.

kR dEFAR; NDFAI; NAR I, R i

hESES: 02114

EIG|AM: Li C H, Liu S X. Precise asymptotics for partial sums of nonstationary ND [J].
Chinese J. Appl. Probab. Statist., 2017, 33(1): 58-66. (in Chinese)

§1. 35l =

ND [ & fix - i BozorgniaZ5 75 SCHR [1]45 Hi, NDFH1l& 4% 55 T NA P A1 ). X S 4
SIEATREMEFLS, BB L G TSR Tz R B R fiND B AL AR B
SIS 50 128 B 2 R0, — RIVGRIER AR g Bk, $R 8055 IR
SEAIS S S Tl TRk O TR IHRE N A A1) 1 — S A PR 5 (b ks T e ) i —
AHET BINDFP I b2+ L E ).

EX 1 (WCHR[S) HENE EX), Xo,..., Xp, n > 2ZNA (negatively associat-
ed)By, EX{1,2,... n}HEEH M EZ TR TRAIMA, HH

Cov (f1(Xs;i € A1), f2(Xj; 5 € A2)) <

HefifforE FREBEXESEL LT ELRHNRH. KEINE EF{ X, n > 2} ENAK, 10
%xﬂ%%éﬁn 2, X1,Xo,..., X, ZNAH.
EX 2 (WCHk[1]) HEALET EX, Xo,..., X, ZND (negatively dependent)#, #
BT B E By, T, . T, A

PN (X <] < T PLX <) (1)
J=1 J=1
P[> )] < 1i[ PIX; > aj]. )

<
—_

S L Bt PR B A R N A B e R B U SR T H (IS TYJG20150222) ¥ B
AC20154E5 A 11 H Y H, 20154F12 H 21 H ik B 2.



1 PR, N=R: FFRNDF SR MRS L 59

EX 3 WHENEEFIN{X;je NERFEHN, wRAEMERHEm,nkl <j <
j2 < e K jn, %Bﬁ(le,ij,. . '?Xjn> g (Xj1+m7Xj2+m7' . .,Xj"er), ,ﬁ\:‘:}jg%/ﬁirﬁjé]\ﬁ

Me — O, f ©(n)P(|S,| = eH (n)) RGBSR A 2K, J6 T 1X J5 T A 7818
%BZ%M’E%%\%DE‘J;%@%ET@; TR BT T O RIE A, DA () & SR BRI P AR 2 1 1Y)
B 1), X B LR MR R 5 P AR S AR AR A R, BT T AP RN AT 21038 3 R B o 3
25t T HEPARN AT B3R 73 RIS SI0H FE 1 — 45 2R

EI 4 E{X,,n>1}HEFEELSHANAFF|, EX; =0, E|X1]7 < coXf T —4
¢g=>2, B

(i) #o >0, R lim ES2/n = o2

(i) %% FEHFng 1 oo (k — 00), HEB (0< 5 < 1), X (mi/m) +9/2 < oo, 3# 1
?%klingo ES: /M =02 >0, EFmy =ny —ng_y; .

(iil) ¢(x) 1 oo (x — oo)BA — W I 1 BT B,

(iv) FAEFH6 >0, T;‘E?«%‘liﬁsgp o(r)/x° < oo,

WA EEE0 > 1/q+ (2 —q)/(2¢0) > 0, #H

e—0

lim '/ 3> ¢/ (n)P(|Sn| = eV/ES20"(n)) = E[N[/*
n=1

R, B EY

lim " 3 @ ()P(|S,| > eyt (n)) = EIN|'"
E—> n=1
R, P HALE BN E &4 AN, 1),

ARSCAE A H JEREFT R 3R L, S 7 ND P FIER 7 R Al 14, 193] 7 5NAE

TARIF AR

§2. FELR
BE 5 B{X.n > 1} HEFERASENDFEF, EXy = 0, E[X1|? < coXf FE—A4
q=2, H
(i) ##o >0, £# lim ES}/n = 0%

(i) HFEEEEABIN ), EFmy =np —np_y, k=1, BEFEEM >0 (M € R)# &
supmi < M < o0;

(iil) ¢(x) 1 oo (x — oo)BA — W3k 51 98 & B 4L,
(iv) HFEHEHS > (¢ —2)/2, & limsup p(z) /20 < oo,



MRS # 33 %

60

M HEES > 1/q4 (2 —q)/(2¢90), #H

o0
lim !/ 32 ¢/ ()P(1Su] > e VESR ¢! (m) = EIN|"
AL, BEM

lim /" 2 @ ()P(Sal > eV () = E[N|Y",

XFE6 W{X,.n>1)}HEFRASENDFI, EX, =0, &

(i) ##o >0, £# lim ES3/n = 0%

(i) HFEEEEAEIN ), EFmy =np —np_y, k=1, BEHFEEM >0 (M € R)# &
supmi < M < o0;

(iii) ¢(z) too (z — co)BH —M A ERFEE, Hoy' () M IBEEH

(iv) Ef(g~1(|X1]))? < o0,

M EEH > 0,6 >0, #A

lim =% 3 @' (W)P(ISu| > ey/ES2" (n) = EIN|Y?,
n=1

e—0

4 4t )
lime'/* 33 o' (n)P(ISn| > evnop®(n)) = EIN|*,
E— n=1
H i f(a) = 22/ (2), g(z) = &' ¢"(a).
FIR T BERBERK(x)F T4 1O
(i) EIE l(tz)/l(z) =1,1t >0, ll)gl l(x+u)/l(x)=1,Vu>0;

.. . 5 _ . =5 _
(ii) IEToox l(z) = o0, Eriloox l(z) = 0.

FiE 8 M T{X,,n>1}ENDEFRAE A FF, REFIA—IFFIRF: FE
—HAEEXF—EHc> 0, ERAHAAN: >0, k > VAP(| Xk > 2) < cP(|X]| > z),
EIX|? < oo, BIF[#EH G —HHER.

2.1 S[IERXEFRR

N TAEMIASC E SR, Hoes T 5151 B
SI3 9 WXy, Xy,..., X, ENDEALFZ], HEX? < oo, MAEMEHKN, j = 1,2,

con, WA

NXG) - TTEespu X)) € -2 5 AlCov (X1, X)),
=1 j=1

1<I<j<n

‘Eexp(

J



%13 B, X=R A-FREND FFF1 8 20 A0 kG i i 61

WERA:  Yn = 28
]Eexp()\le + /\QXQ) — Eexp()\ng)E exp()\ng)\
’/\1)\2COV (Xl,XQ)‘ 2’/\1)\2|COV (Xl,Xz)

e m < MISANEERBAL, B4 DAEM 2m = M + 1R ASE AR 7. AT
We = +1, 5_i1 m' € {1,2,.. MY 2m/ +1 << M+ 18, 60 >0, X =

STenX, Y = Z SNX, Wﬁz NX;=eX +0Y. T

=1 l=m/+1

‘EGXP ( f) >\le) - ﬁ Eexp(A\X1)
=1 =1

< |Eexp(eX +0Y) — Eexp(e X)Eexp(dY)]

I=M+1
+ ’Eexp(eX)E exp(0Y) —Eexp(eX) ][] Eexp(NX))
l=m’+1
I=M+1 I=m/ I=M+1
+|Eexp(eX) 1 Eexp(vX)— II Eexp(nX) [ EexpWX)|.  (3)
I=m’+1 =1 I=m’+1
I=M+1
BAEexp(X) < 1, | 1] Eexp(uXy)| <1, Bibd
l=m/+1

M+1 m’
(3) < —2Cov(25>\le, 3 5)\le> 9 S A [Cov (X0, X)) — 2 30 A |Cov (X1, Xo)

=1 m/+1 l;én l#n
m'+1 =1
<=2 3 |NAn|Cov (X1, Xy). 0

1<l<n<m
SIFE 10 % {X;;i e N}RRE S HNDFF, i REX; =0,0 < EX? < o0, H
(i) lim inf(ES?/n) = o2 > 0;
n—oo

(i) B H LA ERET, TR0 <a <1, B2 (my/ng)+o2 < codf 18
k=1

1
lim — ES? = o2

n m b
k—o0 T k=11

7l

— N(0,1),
ES2
/ﬁl—q’nozo,1<n1<n2<--, Z j+m; n:SO,n-

MERR: bS] FRAIE ] SCBR (1] b B2 20 UE MR AR R, ANR) Z AR AE T i AR S
S PR B HAIE I SCHR[11] 1 51 3.2 BT M S R AN R4 L R O



62 N RS % 33 %

SIF8 11 (WOCHR[12]) % {Xn;n > 1YENDFF, # 2EX, =0, E|X,|P < oo, p > 2,

n
B, =Y EXZ N
=1

n 2\ —t
P(Su| > 2) < Y P(Xi| > 2/t) + 2 (14 5-) . Vot >0,
i=1

E!Sn’pgcp{lgnl E|X:|P + (i )p/2}

=1

Hbc, > 0R KB Tp.
g3 12 (J'_L',iﬁ)([l?)]) B{an;n > 1} 2 —FF# 5 Ha, — 0 (n — o), ZEIEERXT
T {wn; 1 <i<n I}JWJ‘EZwm—)\(O<)\<oo n>1), AFTAENL L
wm¢0(n—>oo),w7ﬁ .
lim Z wpia; = 0.

SIFE 13 REEALK ENRMAFREES 2 AN(,1), Vo >0, 2p(x) = P(IN| > 2) =
1—®(z) +O(—x), HFO(2) HIREESL AR, Hp(z) T oo (z— o), HH NI ERE
WERHe(2)FEREHNO< a< oo, B

(i) lime [ (@)y(ep”(2))dx = EIN|YY;

«

(i) lim e/ 5 ol (n)(ep () = EIN|.
e— n=1
MERA:  XPT(1), Bk

o0 o0
E|X]P = / P(|X|P > z)dx = p/ 2P7IP(1X| > x)dz,
0 0

XV a € (0,00),
e} 1 00
lim = [ e e =Ll [ PONT >y
e—0 o v e—0 £0? (ax)

1 o0
=A y " (y)dy = E|N|V®.

v

XFF (i), H(3) 0 R A e, 3RATT R IR

1 [ee]
A Y1 (y)dy = EIN|V.

v

lim Z n/v "y (n) =

e—=0,,_ cov(1)
TS Flan) B[ f(o)de RS, Siyl/o=1 10, A1
n=1

. yl/vfl
1m

yoe (-1 b



1 PR, N=R: FFRNDF SR MRS L 63

FIBAY 8 > 0, Jep¥ (M) > 0, Hy > e® (M), Fy'/~1 < (1 +6)(y — )YV, ftkarg

(e8] &S

> / TP edy < S (e DY)

n=ep?(M)+1 n=ep¥(M)+1

<A+8) > alrlym)
n=ep?(M)+1

<A+06) S
n=cr () Jn

n

+1
y v (y)dy.

Je 8 — 0, BRGike — 0, FE5iL(1i) FHIE. O

2.2 EIEHYUERA
EISEOIERE: K TR0 > 0, TS o (n)P(Sn] > ex/ESZe (n))4r K
%: n=1
> @ (mP(1S.| > =VESe" ()

S 42 )P mPUSH > eVES ()
51/2”4p1/2(n)<1/0 51/2”¢1/2(n)>1/0

=L+ D

I
/N

(i) XFIL, 2A = [1,g0_1(0_25_1/”)}, A, = sup|P(|Su|/\/ES2 > z) — ()|, A4
Aii (FINDBE ML 5 )5 51 75 5] BE1000 4 1F() R0 (i) F 3% 2.5, //ESZ -5 N(0,1), i F
Y(z) &R EMESREL, ﬁnlggo A, =0, [FHf

el/r ZAw’(n)IP(\Sn\ > e\/ES2p"(n)) — ¢(ep”(n))]
ne

< 81/U Z SDl(n)An
neA

1
< CEUUQO (,0_1 9_26_1/U (,0/ n)A,,
)
1
<CH? o' (n) Ay,
(16217 2 7 )

Kl




64 MRS # 33 %

Ft, HEE12H/1A, — 0 (n — co)fF

1 /
o107 A0 20

(ii) X T 1Io, B = e\/ES2Y(n), maafE I HE, 15| 3#1115

P(ISn| 2 eVES#"(n))

2
nP(|X1| > eoy/mg" (n) fm) + 2™ (1 + ﬁﬁ( o
= I1 + Ioa. (4)

HFel /22 (n) > 1/0, 5430 > ¢~ (9% /Y). LM = [p~ 1 (9% 1/Y)], Hh[]%
N:IE RV

e/v Y Y(n)n

n>M(9757U)

=clv S g (n)P(IXa| = evnoe®(n)/m)
n>M(0,e,v)

— /v 3 > ncp/(n)P( \/30'4,0 (7) <m|X1] < 5\/]‘*'710‘:0 (j+1)).

J>M(0,e,0) M(6,e,0)<n<j

(5)
X
7
S ngn) = / 2 (x)dz
M(0,e0)<n<j M(0,e,v)
]
— Joj) — M(8,,0)p(M(8,2,v)) — / o(z)dz
(0,e,v)
< Jeld),
Iy
(B)<Celr ¥ P(ev/jow"(j) < m|Xi| < ev/TH Tog(G + 1) (6)
j>M(9,ev)
e BRI 26 (i) 19

(6) = Ce'/v Py )jl-q/%ol—q%j)jq/?soqv(j)
7> £,V

-P(e \[]mp (J) <m|Xq| <ej+1lop?(j+1))

<051/v M% )¢(2—q)/(25)+1—qv(j)jq/Qgpqv(j)
7> JE,U



1 B, X=R A-FREND FFF1 8 20 A0 kG i i 65

PPe™ () < mX1|1/(e0)? < (j + 1)1 (j + 1))
< CeaHa-2)/(208) g2qv-2-(2-0) /6

CE| XG9I (m|X 1| > e/ M(0,e,v) o’ (M(0,€,v))). (7)
v21/g+((2—-q)/(2¢8) >0, B2 —2—(2—¢q)/6 >0, ¢+ (¢ — 2)/(2v0) > 0. %&

Le— 0, F20 — 0, 1

X T Ioo

Y P = Y (14
n>M (0,e,v) n>M (0,e,v)

<y SDl(n)em<1+ (% (n)) )*m

n>M(0,e,v) m

<O S P (n)e™(ept(n)) T
n>M(9,€,U)

oo
< Cel/v—2m / S0/(56)90—27711; (CL‘)dl‘
M(0,e,v)

< C&_l/v—ngp—va—i-l (M<97 e, 1)))

< Cg4mv—2_ (9)
Lmv > 1/2, 3(9) — 0.
254 (8)FM(9)RITH(4) — 0, B HBIIE. O

EIE6RVIERA:  EH6HIUEIH S e SR, HHUEMAAR Z AAE T3 =
FH 2% (i) AT AHERT tH BR B f (91 () 2 SIS 1), B A

Y =" Y ad (n)P(X1| > evinog’(n)/m)

n>M (0,e,v) n>M(0,e,v)
=" Y g (n)P(f(g (1 X1)) = en®¢ ()
n>M (0,e,v)
n?y’ (n
—aly WX ) 2 en2 (). (10)

n>M (0,e,v) n

BTz (o) RBEHREL Vo > 0, Hry'(x)z70 <c, ¢ (z) < ca® 1, p(z) < caf,

ay<ee ¥ TEWp11x0) > en?d ()
n>M (0,e,v) 901/5 (n)

<elie Y R P(f(g (X)) > el (n)
n>M(0,e,v)



66 N RS % 33 %

< et TN (f(g7H( X4 ])) I (m| X1 | > e/M(0,2,v) 00" (M (0, ¢,v)))).
X Fo > 0, J6%e — 0, FE20 — 0, (10) — 0. O

BOS  ASCR L84S E] AR TR S R HIR B 045 T, TR R

& £ x #

[1] Bozorgnia A, Patterson R F, Taylor R L. Limit theorems for negatively dependent random vari-
ables [R]. Athens, GA: University of Georgia, 1993.
(2] EAE. BRHEZF BB AR KA LRI — R MR 25 il 11 (D). 4R)11: T R oK%, 2004
[3] Chen Y, Zhang W P. Large deviations for random sums of negatively dependent random variables
with consistently varying tails [J]. Statist. Probab. Lett., 2007, 77(5): 530-538.
[4] Shen X M, Lin Z Y. Precise large deviations for randomly weighted sums of negatively dependent
random variables with consistently varying tails [J]. Statist. Probab. Lett., 2008, 78(18): 3222-3229.
[5] Jiang Y'Y, Wu QY. Logarithm theorems for negatively dependent random sequences [J]. Math. Appl.
(Wuhan), 2009, 22(2): 248-254.
(6] PRI, RAEde, % NDREYLAZ RS TN [J]. #ric K5 540 SR8, 2011, 38(1): 31-33.
[7] Lan C F, Wu Q Y. Complete convergence for weighted sums of negatively dependent random vari-
ables [J]. Math. Appl. (Wuhan), 2015, 28(1): 57-64.
[8] Joag-Dev K, Proschan F. Negative Associate of Random Variables with Applications [J]. The Annals
of Statistics, 1983, 11(1): 268-295.
(9] BATE. AEFRANAF B ES > MBS TEHLVE [J]. 25 5K, 2007, 50(3): 539-546.
[10] Lin Z R, Lu C R. Limit Theory for Mixing Dependent Random Variables [M]. Beijing: Science Press,
1997.
[11] 75, IR, AR TFRRNAFS PO IR FR B B — L2 0 (0], 2 A #0 54R, 1998, 21(1): 9-21.
2] FELL, R, THOA. NDFF R O RE R [J]. ) &4+, 2010, 17(1): 43-47, 51.
[13] Chow Y S. Some convergence theorems for independent random variables [J]. Ann. Math. Statist.,
1966, 37(6): 1482-1493.

Precise Asymptotics for Partial Sums of Nonstationary ND
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Abstract: In this paper, by using central limit theorem of ND sequences and probability inequality, the
precise asymptotics for partial sums of nonstationary ND sequences is investigated, and the same results
with it under that of NA sequences are obtained.
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