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FAEZ AR (AER) M SLER Y R Ee,, i = 1,2, ZHWE E[|ei(X0)]] < o0, i = 1,2,
©1(X1) >0, E[p2(X2)] = 0 LLE E[|¢1(X1)p2(Xa)|] < oo B, FATH

Elp1(X1)p2(X2)] < E[p1(X1)]E[p2(X2)], (1)
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EX 28 %7 (0,F), EZHE: M - RHERANTHEE XY e A,

(i) 2 £ X <Y, N EX) <EY).

(i) &M S FEEREZH ¢, E(c) =c.

(iii) K E(X +Y) < E(X) + E(Y).

(iv) EFFAM: S FEREEH N >0, EAX) = AE(X).
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THEf EHE E X W ETHEMES, RERAHETH N, TUARLEAHETH
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MERR:  FRATTAT PASGAE Y ¢ > 0 B, Efexp(cX,,)] = (e¢+1)/2, #c < OB, E[exp(cX,)] =
(e“+2)/3. WX FALELE ¢ FIFEH n > 1, — 51

E{exp ( > CYk)} = Elexp(cX,)],

k=1

i, e =0, WA

kl;ll Elexp(cYy:)] = Elexp(cX,,)] = 1.

Fe#0, MXHMER 2 < k< n, T X MOZT Xy, BATE

n

kl;[l Elexp(cYy)] = kli[l Elexp(cXk)]E[exp(—cXk—1)]
= Elexp(cX,,)] :];[1 Elexp(cXy)]E[exp(—cXk)]
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B {Y, 122, NSRBI &IT . BAR, {V, 122, ARMSLHY. AT ] LSS IE
Elexp(Y; — Y2)] > E[exp(Y7)|E[exp(—Y2)].
LR {V, )00, AT KRH. FATRFET AIRIEN VQ € 2, Q(Y1 =1,Ys = —1) >
QY1 = 1)Q(Ya = —1), Huifi {V,, )00, ARG PR GRS, O
§4. SETAIHERPEHZERIMER

EE 15 %E P REMNHAEZESHLE AL E X,Y € 4, ®1A
(i) HTERERSDHELK ¢ (¢ 2 0), fxy(c) < ole), HF o(c) K ¢ — 0 B HITZ /N

g, 48
timin X > e (00) (20, () — V), ©
lim sup P (c) <0, (8)
c—0+ C
lim sup BX’};(C) < Cove(X,Y). 9)
c—0+ c

(ii) Bk X fo Y #EAHEH 2%,
Bxy(c)

lim =0, (10)
c—0+ &
imjnt 22 > Cove(X,v) - () — () +0) — PO (1)

MERR: (i) XFTAER A/ NHISEEL ¢ > 0, B Taylor RIFUAT45
Bxy(c) = E[l Fe(X+Y)+EXY + 5 (X2 +Y2) +o(c )}
_ E[1+cx+5x2+o(c )]E|:1+CY+%Y2+O(02)]. (12)
R E BRIt T 43
Bxy(c) = E(eX +cY) — E(eX) — E(cY) + ofc) < o(c).
XHERE AT (8) WL, MR E VKAl AIE SRk, BATH
By (e) > max{c[E(X) — E(-Y) — E(X) — E(Y)], c[E(Y) — E(~X) — E(X) — E(¥V)]}
+o(c)

= emax{u(Y) — A(Y), 5(X) — X} + ofc).
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M AT AF AN (7). BRI E FUCRT NP Al 45

Bx.y(c) < PE(XY) — E(X)E(Y)] + o(c?) = c*Cove(X,Y) + o(c?),

R R4 5, (9) AR

(ii) A EEF (i) AT E0%5R (10) BARAL. ST F 7/ MISEE ¢ > 0, RIS (12)

1 E WA N mT 45

2 2
@m¢g>a8XY—E@X+%XﬂE@Y+%Yﬁ

|

)
X+ Sx2)] —Efex + S x2
(ex+ S x7)] —ex + 5 x7)
2
(

Ry X MY #ABABEASENE, f51 2 4 A E B IEFFRMET AR (11).

HiL 16 SLEMENLE X e 4, FEREH ¢, Bxx(c) 20, H

lim LX’X (©)

-0,
c—0+ C
lim sup 'BX’)é (©) < o2(X).
c—0+ c
RA, B X BAHEAHE, N
licg(i]gl_f 'BX’C)E(C) > 02(X) —74(X) + 3(X).

& X B HEM T EA A, N

lim BXJ; (c)
c—0+ C

= oE(X).

—E
e[ (o + 5] —E(ar + S + o),

O

(15)

(16)

WERA:  H1 Holler A% A1 Bx x (c) = E[exp(2¢X)] — E[exp(cX)]? = 0, Ve € R. A

M4 A E H 15 ARHERIFHE. 0

Wit 17 BE X, Xoc A HEFHELHZME, BEXTE)NFER >0, X 5

Y AR K RBEH px,,x, (c) BIE SUE B L
(i) # ;= 0E(X) — [0%(X;) — *(Xy)] > 0,0 =1,2, Il

C X1, X
limsup PX1,X2 (C) < M

c—0+ V12

(i) & oe(X;) >0,i=1,2, M

7°(X1) — o*(X1) +7%(Xa) — 0*(Xa)

.. S _
hcgéﬂprl,XQ(c) = PE(X17X2) 2JE(X1)O'E(X2)
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AN, & X, RAETESHRRNE, i=1,2,

lim px, x,(c) = pe(X1, X2).
c—0+

WERA:  HEE 159 (9) 1 (15) SUATAR (1), BEEE 15+ (11) F(14) sUAT4R (i), O
EFE 18 HEXY e, XMY BEGMXMNEHEAHETH M, N

Cove(X,Y) < %[52()() _ (X)) + (V) — (V)]

FH—FRIE X Y 0" 7 ETHEE, N Cove(X,Y) <0, pe(X,Y) <0.
JERR: AR S5 UM OCBE ML AR B 1 8 ANE B 15 534 . O

85. BMAHER

S|32 19 (Chebyshev AA%:0) 10 M EELHK v >0 MHEALEE X € 4, V(X > 1)
< e PE(eX).

o0

5132 20 (Borel-Cantelli 5/#) 0] Bk FEHF] {4,122, CF HE Y V(A4,) < oo,
n=1
& V(limsup 4,) = 0.
T 5| B AR AT Y.
51 21 e <1+ax+az2e VPl VeeR.

SIE 22 BZ {X,}20,CA REAAKXENEEFF, HREX,) =peR,Vn >
L, BFEK>0FEHFsup| Xy < K. LAHERRAZE m>0FEFHC >0HERF

n=1

sup E{ exp {M i(Xz - ﬁ)} } <O

TL>1 n 1=1

Ed CREMTHEE m, o K.
MERR: AU SIEE 21 ARZMEHIE E LRGN THER 1 <i <n Mm > 0,

e o [ -]}

mIn(1 —G—n)(ﬂ—i—K)reXp [mln(l +n)(p+ K) ‘

1
n

KA [In(1 + n)]?/n RUWSUTH], FAEFEE d > 08 Vn > 1, In(1 +n)]?/n < d. N

[mln(l +n)

E{ exp (X; — ﬂ)}} <1+ %Cl,
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Hrb €y = dm?(m + K)22mFHE) > 0. ARIER { X, )0, A58 M, HEH 12 affg
mln(l+n) 2 n mlIn(1+ n) _
B e [*= == 26— } < [ E{exp | == (X -]}
<1+ 01>n—>eol,

M n — oco. F|EAHIE. O

EIR 23 (HAHUER) BEA{X 0L, C A AFHHEAEAKBFI, FEFEH L, p
€ (—o0,400) HR L > p, EH/EX,) =1, —E(-X,) =p,Vn>1, BEFEFH K >01H
F sup | X,| < K. /\Sn:ZXZ,Vn 1, N

n>1 1=

v(p hmlnfs— < lim sup S < ﬁ) =1. (17)

<* n—oo N n—oo T

WERR: BTV 5 o IR, EMER VB RATIE, EHER SR R (17) HATA
IR WY A P A 307 AL

Sy

V(hrrisolip? > u) —0, (18)
S,

V<hnni)£f?<u):0. (19)

Bl KA (18) 2 M TAERMLE e > 0 Ml m > 1, 7B 19 F1 22 A 15

[w 3 (X~ 7) > mn(1 4 n)e]

V(%>ﬁ+e>zv >

e [P

n>1 n i=1
< C(1+n)"™,
Hrp © > 0 AARISE T m, @ 1 K B3 B m 2 me > 1, FATH
&S Sn
EIV(? > u+e) < 0.

FIH Borel-Cantelli 5| #EIA[1§ (18) L.
A {=X, 00, AR {X, 10, RPE 52 12 FIEEA]HE (19) 2URor. A8 e BEE 5E. O
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The Properties and Strong Law of Large Numbers for
Weakly Negatively Dependent Random Variables under

Sublinear Expectations

CHEN Xiaoyan
(School of Science, Nanjing University of Science and Technology, Nangjing, 210094, China)

XU Xiaoming
(School of Mathematical Sciences, Nanjing Normal University, Nanjing, 210023, China)

Abstract: Strong laws of large numbers play key role in nonadditive probability theory. Recently, there
are many research papers about strong laws of large numbers for independently and identically distributed
(or negatively dependent) random variables in the framework of nonadditive probabilities (or nonlinear
expectations). This paper introduces a concept of weakly negatively dependent random variables and in-
vestigates the properties of such kind of random variables under a framework of nonadditive probabilities
and sublinear expectations. A strong law of large numbers is also proved for weakly negatively dependent
random variables under a kind of sublinear expectation as an application.

Keywords: weakly negatively dependent random variables; sublinear expectation; nonadditive proba-
bility; strong law of large numbers
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