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ARSCHE PR AR AR RACARCHA AL, b 38 H0E IR A A8 2 1) bR 5. 3X 5 70 AR [R] [ ) [
DX )b LRSS B B 2R B AN [ (93X — SO A AR 6. B LA — SR R A s by, A EL TR
S N ) A% () R B, T DAIX — RS RIAT VE 2 AR A 0, S AT RS . AR SO R AT R R R
AR CHAE I 4806 H 7 51 (1 i K 250 A
F iR AR, ARCH, MoAHUEH:.
2R/ ES: 02114,

§1. 3l =

AL GE RIS 8] e SRS BB € T ZE R FFANAR, HLBE A 28 0% AR 1) R JEE 2 SEEAIE AR IR N,
CRIIX A TG B BRI 2 RIEITE RN, 02N 8] e 20 Kt 1 a0 B SRAn 4%
WO L R AN AR AR, 208 LT 22 B I T AR A0 Ry 1, AN 2 B I 18] 1R A2
A4, T BAEAE AR B SR IRIRRAE, B — AN KA B s BRBEA — AN R AES); — AN/ MR AR
B ERBEAE —AN/NMRAR ). AN K IRATERENLAR B 0 A AT R RIS X &AL )
[P IR T ANREARRE ). Engle, R.F. (1982)42 Hi 1) F [AVH 45 1 7 7 2285574 (Autoregressive
Conditional Heteroskedasticity models), faj# A ARCHAL Y Sk ixX — i) 8511 fif e 4 41 T 1R
W%, ARCHEERY v DU I T 38 4 RN 0] e FU AP AR R sl SR 2RI 4. SLRE R

w{X;} ~ ARCH(1), Bl

X; = (a0 + an X2 )V, —00 < t < 400, (1.1)

H{v }2iid.,, HEv =0, Var (vy) = 1, o, T X, s > 0; ag > 0, ag > 0.

ARCHAE I 2 0] I A8 9% Ay M S8 v A5 80 75 300 AT (0 3 K et ANSORE I [ 7 B RS 7 1)
KK e, 7 HIB BAT T2 (N . 2 36E S ab i A 3tk . %77 et 145 AL 0
B HRAT RS VPAR A5 75 T, ARCHAR A T BB 9% R i b SRR 22 1] 1) J3 470 PR R A T 45 381
ZHiE H, A ARCHBE R A B 1 15 2 T & 2, Wikl I Log ARCHAE Y . NARCHA
. GARCHE Y . EARCHA A %%. Engle, Lilien and Robins (1987) X4 ! T ARCH-M##
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BE I SCERAT: Engle and Bollerslev (1986), Bollerslev, Chou and Kroner (1992), Bera
and Higgins (1993), Bollerslev, Engle and Nelson (1994), Palm (1996)%:45. 1X L6 3CHk %R
W ARCHRE R CURIE B — T AR 52 W3 F A e 1 s 1) o 71 A8

B IX LRI P #8022 HON T B W AR BOBERY, e A8 (R A b 2 A BAE AN R] S i
B LIS 1) 2 B AR A BT AN [, AN () 8 I B L 3D NS AR IS A28 1) 2 B 2 7 P A [, i HL
NATTRE 3 51078 s I 58t 3R IAE AN A (I 2 22 08 A7 I AN, Tong, H. (1990)#5 1B A 1]

WP J7 A e — A AR A1, AR SEBcrh A —E k. SERs A BE k% 8, A1 &
e IS [A) A B 1 pR B A 3. BT DAFRATTHE AR R ELARCHR 2 (varying-coefficient ARCH
models) 41| :

X; = (ao(t) + ar (X2 Y0, —oo <t < +00, (1.2)
Hrp{v, }iid., HEv = 0, Var (v) = 1, o7 T Xy, s > 0; ap(t) > 0, aq(t) > 0/2&K
TR
FEIX 1R R 2 N ) A8 B (R R B, 45 T ARCHEE AR FIAR R BB 1A A, &
BTG Shy, HE L (ST AR BATWVFZ R SRR, 72 5Kk HBON S — )
TAE([8]).) ASSCHs 218 FIRGE R LB P 41 iR 9t R B80E 1.

§2. EIEFIERA
I 2.1 FH{XPRMBER(1.2), e X = | X — E|Xy|, Sn = f X' ta > 1/2H
k=1

Mo =1/20F, B> 3/2, 73 wl/?(2)) < 00, supEX? < o0, MVe > 0,
i=1 i>1

_H_

w(k) =sup > Covl/Q(Xj,X;).
i>1 j—i>k

WERR:  FRATT LA R LR DAAE IH:
B0 BAAKAIEH

Cov (| X, | X¢]) > 0. (2.2)
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¥ (1.2) 2P E A XE = (ao(t) + a1 () X2 1 )vd, IR bR s < ¢f7

X2 = ap(t)v? 4+ ap(t — Doy (t)v2v? |
+ - tap(s+Dar()ar(t—1)---ar(s + l)vat{l . vzﬂ

+a1(B)er(t —1) - aq(s + Dojv_y -2 X2 (2.3)
HI I FRATTAT

P(1X¢| > y|| Xs| = )
= P(XE > yPIXE=a?)
= P(ao(t)v} + ao(t — Den(t)v}v] 4
+ 4 ag(s+Dar(Har(t —1) -y (s + DvPvl - - vz_ﬂ
+ar(B)ar(t —1) - aq(s + Do - v 2% > y?). (2.4)

X JE—ME0, 00) LI T i AR R 2L
N HEFRAHEMRMER s < ¢, AAETAERE AL S SRS (u, v) Mg (u, v), T

Ef2(|fL‘3|, |xt|) < 00, EgZ(‘xs‘v |xt|) < 00,

A
Cov (f (s, [ze]), g(|sl, |])) = 0. (2.5)

RELMCov . RINAELTIE 25| = w5 P AIN IR S5 AE TR ST I T 22, R4

Cov (f(lzs, [x4]), g(|2s], [4))
= E(f-9)—E(f) E(9)
= E(Es(fg)) — E(Exf) - E(Ezg)
= E{E:(fg9) —Eof - Eog} + E{Esf - Exg} — E(Esf) - E(Esg)
= E{Covu(f,9)} + Cov(Esf, Esg).

MCov . (f,g) = Cov (f(x,|ze|),g(z, |ze])) > 0. FrLlHEAUEH] T Cov (Exf, Exg) > OBLIEH
TUEW]. AR (2.4) 2, XM E Ry > 0, P(lzd| > ylles| = o)k Tadkbe, HAXAFAT
2 >0, P(f(,|ze]) > z||as| = 2) & —AHE[0, 00) LMK To i AERE R, X FEIIE, By fH
[SRIEA SR IR S (73

Cov (E.f,Exg) > 0.

MM (2.5) L. PRI AT (2.2) URkaT.
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ES,? < C’n{ sup EX;? 4 <sup EX;Q) / } (2.6)
i>1 i>1
llalls = (Ea?)V2, (o] R AL 2 B kRS,
k4+n
Sk(n) = 22 X5 om=sup||Sk(m)]2, (2.7)
i=k+1 k>1

WSk (2m) = Sk(m) + Syt fm1/3) (M) + Sk ([M13]) = Sk 2 ([m/3)), BILE, HiMinkowski

VEI AT

15k 2m)ll2 - < 18(m) + St rso (M) 12+ 1Sk (0] |2

+ 11k 2m ([m' 7)) |2

IN

HBBRAIEX ) = 0, H1(2.2)2 A1 Cov (X, X7) > 0, MITA

E(Sk (m) + Sk+m+[m1/3] (m))2

= ES}%(m) + E52+m+[mus}(m) + 2E5k(m)5k+m+[m1/3] (m)
k+m 00
< 205, +2 ) 3 Cov (X}, X7)
i=k+1 j=k+m+[m!/3]+1
< 952 2k+m < Cov V20X XV (11X 12 (10 1) /2
< 205,+2 X > ov /S(X/, g)(” Sll2) = (| jH2)
1=k+1 j=k+m+[m!/3]+1
< 202,42 kim w([m'?)e
= m 1
i=k+1
< 202 4 2mw([m/?))oy,

(2.9 A (2.8)5, 73

oom < 2200 + {2mw([m!*))or 12 + 2m'P)oy,

NI

oor < 22051 + {27w([20 V)0 M2 4 220D 3) g

[ SR Lk e, 15

r—1 ) . r—1 .
Oor < 0_1{2r/2 123 2(7"—1—@)/2[21/3]} + or/2 S w1/2([2z/3])0_i/2
1=0 =0

r—1 . . r—1 .
S 0_1{27“/2 + 2 Z 2(7’—1—Z)/2+Z/3} + 27"/2 Z 3(&)1/2(22)0—%/2
1=0 1=0

< 027%(oy + 01/2).

15k(m) + Stg g /ey () |2 + 2[m .

(2.8)

(2.9)



1) W TS

1‘/

4y

Cny M=

= TR I R RBARCHE AL IR s K BUE 279

[
ESyr < C27(01 + 0?).
SHERE EMIn > 1, fAAE3Er > 0ffi2r <n < 27FL Xfi >n, X7 =0, WA
ES?2 = ESZ..
< C2"(oy +0?)

*2 *2 1/2
< 2C’n{ sup EX;"” + (sup EX; ) }
i>1 i>1

W=D BiEa = 1/2, B> 32001, AT B A5 H:
518 2,102 BRikg(a, k) Mr.v. Xas1, Xago,+  Xapn WA S ATIZ B (0> 0, k> 1),
ﬁﬁEE(Sa-l-k - SCL)2 S g(a7 k)u‘&g(aa k) + g(a + k: m) S g(aa k + m)a )H\[J

E max (Say; — Sa)? < (10g(2n)>2g(a,n).

1<j<n log 2
5 H2.1H
E max (Suss — Sa)? < (10g(2”))25(s 5,2 (2.10)
1<jen @t “ =\ log2 atn @ '

XV e > 0, HChebyshev AN X A1(2.6) 43
SO P(|Sgn| > 272 (log2™)Pe) < C S 27"nTYE(Syn)?
n=1

n=1
< C i n~2%
< w
MM Son /[27/2 (log 27)P] — 0, a.s.. BT LAAAIE
M — 0, a.s., (2.11)
HFE
27/2(log 2")7H o 03X |Sk, — San| — 0, a.s.. (2.12)

H Chebyshev AN UR1(2.6), (2.10)3%, H.8 > 3/241

S PR %(og2™)™?  max  [Sp — Son| > €)
n=1

- 2 <f<L2antl
)
< C Z 27”n*°‘(log 2n+1)22n
n=1
00
< CY n—206-1)
n=1
< 0.

Prh(2.12) o, IXFEHIER T (2.11) 3. 3 UEHa > 1200158, IEXE. O
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Strong Law of Large Numbers of Absolute Value Sequences

from Varying-Coefficient ARCH Models

ZHANG ZHIQIANG FENG JINGYAN
(Department of Mathematics, Shanzi Datong University, Datong, 037009)

In this paper we introduce a varying-coefficient ARCH model in which the model coefficient is a
function of time variable ¢. It is consistent with the fact that the coefficients are different in different time
intervals in modeling, so this kind of model is more reasonable. We believe that the varying-coefficient
ARCH model has several potential advantages for practical uses, it is more flexible. Here we discuss the
strong law of large numbers of absolute value sequences from varying-coefficient ARCH models.

Keywords: Varying-coefficient, ARCH, strong law of large numbers.
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