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Abstract:A level-threshold cointegration model is proposed for modeling nonstationary and nonlinear time series.
Firstly, the quasi-maximum likelihood estimation, combining genetic simulated annealing (GSA) and maximum likelihood
estimation (MLE), is developed for the parameter estimation of the model. The log-likelihood function of level-threshold
cointegration model is neither differentiable, nor smooth with respect to the threshold parameter and the cointegrating vec-
tor. The threshold parameter and the cointegrating vectors are thus estimated by GSA. The remainder parameters of the
model are then computed based on MLE. Furthermore, simulation experiment demonstrates that the proposed method is
valid and feasible for estimating the parameters of the large cointegrating system. Finally, numerical calculation results
show that GSA outperforms random search, simulated annealing and genetic algorithm.
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2 KFETTBRFEFERY (Level threshold coin-
tegration model)
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ing(GSA))

GSAZ LLGA R HE A, 45718 XKML —Fii &
H GSAMML RR 48K T GARIFATH R 41, IF
K H SA K IMetropolis e 52 #E I PR K FREE ) 2 FEE, 78
R T GAR B 20T 5 FS AU S35 & A 1 Bk Fe. &
H ¥ i imax F(0) = max Ly(0), K H SEH 9
4, GSAK B AKL BT

BB S AREWIEEL: g = 0, JRIHAAREL
H G BN MAMERAIIEFEEP (0); BEIER X
SR (BIEWIIREREEC), BB KBHH K);

(6)



2

BB KFTTRR RIS S SO AR BLR At o 301

BB 2 A EARRECE AP (9) A R IE
NEF; = F(0;)(j =1,2,---,M);
W3 XFPREP(g) 5 WA BEAT B AL B AE1S 2]
MEEP (9):
a) M. ARICKHEARRLZ X, B E B A
1K09,09 AL A7 A B ARG 99,
g+t — 103 + (1 )6,
{95“ =rf] + (1 —r)6s. @
Hr B X a0, 1] B2 A8 A R LS.
b) AF5. AR E AR R, WA B
THE:
0, =0, + br. ®)

Horr: r R —ANIES A MBENLEL b RESHL
SE BEHLAR B0 BEAAE O L.

BB, A XFREP (9) 703 AT HAER K8 AE
RRFIEEP (g):

a) EAMMEO,( = 1,2, , M) RBP4 B
HIRTAT RO

by 5B AN AR IE Y BEF(60) R0 IH A & N B
F(0,)KZMEAF;, KBEFmin{1, exp(—AF;/Cy)}>
rIRWCETANME, Herhr g S RENLEL, C o8 R

Q) AChir = axC, k — k+1, Hra = 0.95, %
WAL AT, AR OR K FR S5 5 15 ) %% a).

TS FMMBEEP (9B N EF, =
F(07), Hhj=1,--- \M,i=j+ M,

HBTe il WHEEP (o) FFEEP” (g)IRE I
2MAA LM AN AR T —ARFEEP (g +
1). 7R SCR P 48 £ 0 1 SRR P, A A3 (O M
i HHENEFIELL,

2M
=1

BT BILFMEHW, Hg <G, g —g+1,
R EIHAT T — B IR #g = G, W
FE 8 AL B R K Bk AL i 72 o, i Tk
RN AR AR BRAE I BEALIE, A AT RERRIR 24
A o g N B2 B B AN, Ok A DR ARG S, B
S FURRAR P N R B A BRI AL
4 ffj 5L % M 43 Hr (Simulation experiment
and analysis)

Pr B SE I A R A4 By = 3
Htfi{e, ), BEAKEN = 250. HEHBER
T, WV J7 2202700 HAL B 1) B A IE 2 o0 AT 2R B g S
Fea{u, }, %G FI i B R B 2 B (R TR 21
FAR) P AU, R SE R, 2T =0(i =
L1 —1). HHTEALAAE 6, = LR6, = 0.

AT HBGSAR S T PERE, [ I RS, SAMIGA
TR S ECR R R 0 &, SR EERE R0, it
SEMPRHEZ, MTH SR R 1R 5 W R ER).
T TIRSERFER R EZ )G, BX@MKG) b
TR AT 2 M, TSR AR 2.

1 MR FRRGEGETIGEIREE

Table 1 Mean value and standard error of the threshold and cointegrating vector

ZH HMH RS SA GA GSA
ol 0.0 -0.369 0.059 -0.123 —0.008
(0.4006) (0.278) (0.160) (0.088)

Bg -0.5 -0.530 -0.464 -0.483 -0.501
(0.142) (0.113) (0.235) (0.035)

Bg -0.5 -0.097 -0.516 -0.508 -0.497
(0.288) (0.320) (0.130) (0.054)

52 0.2 -0.218 -0.047 0.175 0.190
0.172) (0.240) (0.103) (0.089)

53 -0.5 -0.261 -0.077 -0.465 -0.479
0.273) 0.571) (0.103) (0.145)
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Table 2  Estimates of adjustment vector and coinvariance matrix by MLE
ZH HAE HTFRS ETSA #FGA HETGSA
a1 -04 -0.404 -0.320 —0.446 -0.437
(o) 0.3 0.353 0.266 0.367 0.356
Gs 0.2 0.181 0.108 0.219 0.212
2 1.0 1.252 1.347 1.082 1.056
f)gg 1.0 1.158 1.245 1.046 1.034
f)gg 1.0 1.138 1.171 1.069 1.058
ng 0.0 -0.061 -0.153 0.080 0.099
213 0.0 -0.178 -0.241 -0.050 -0.031
f)gg 0.0 0.065 0.122 -0.034 —-0.049
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5 45iE (Conclusion)
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