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Stochastic unit root model with generalized error distribution

Abstract

Unit root model has wide application in mathematical finance, many mathemati-
cal models view unit root process as the variable data generation process, and stochastic
unit root model on the basis of unit root process relax the certainty of coefficient of unit
root hypothesis, it will introduce the new information to the model, making unit root has
a certain randomness, this model is more general. Due to the financial data generally
have the characteristics of the thick tail, this article selects a simple linear stochastic
model of unit root, the normal distribution assumption has been generalized to the gen-
eralized error distribution, and the model of steady condition, the maximum likelihood
estimation and stochastic unit root hypothesis test has carried on the discussion, finally
we gives strictly stationary and weakly stationary condition, solving the maximum like-
lihood estimators of two kinds of algorithm (parametric and EM algorithm) as well as

the two random unit root hypothesis test ideas (LM test and Wald test).

Keywords: stochastic unit root;generalized error distribution;steady condi-

tion;the maximum likelihood estimation;hypothesis test
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ELx
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2
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1 H
Elz — pl"
1 1)z L
— — 2 15E R g
/_OO |z — pf 2T (k4 1) o
+/+oo| — 315
T — e 2% "dx
} Mo 5T (k1 1)
H T— N o’ 12— L
/\—/«~ r *§| £% t”*ldt
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= Bj + 4nByCyB(k,0)I'(1 + k) + 2nC3B(k, 0)1'(2 + k)
BAR, E[|V(Y,00)%] A FRKAL.
Pt LLS& A% = L
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Vlg(0arze) — 9(60)] = N0, §(60)I " (60)g" (60)] (3-112)
o,
g(0) =a®  0=(a,0Z,07)
g(@)::éggg)::(2ua,o,1)::(2a,o,1)
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i

9(0arLE) ~ AN[g(00), 9(66)1 7 (60)§" (6o)]

::AN@w@,@mOJ%éihal)] (3-113)

402 + 1
I(6y)

fii& T GeitEh i g,

Twaid

]

_ _ _9Wmrp) 1 (3-114)

V(202 +1)1-1(6,)
— Z ~ N(0,1)
Hiik, AR 2] T LA AR A 56 1) Wald 36 Gt it i
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AR SRS BEAL AL AR (8 A B it IR S 0 A e 21 1 )RR 20 A7 (GED 77
) R IE AR A BEHL A IRAR R, X GED 20 Aii i) MLE AAR 5B i
RS AT 1 e

Hi+ GED 734 B M (FFAELEXHE), AERMR R B 5 DAEAR, A
SO gE T S HALA EM SOE R R, (IR RS R AR
XF T PR R B ARG SE IS T — B AT IE H AR T AEAR BRI U7 T R R 4 H
TRBUR R B, DA, B RG 36 RAR SRR AELATE TR X A B8 R A 2L
UEN, X FATEE 2D W ST
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ASLCEETR T SCGRZ AT N BN AR A R . B, FRATEE
BRAUBIE 7T, UEH T BEAL 7 AR AR AR ] AR 7 AR 4D <6 At i) e sh v, RIVBE AL
FATARAE R 8 . 33, SRAT A AU FE U] 1 T SR 2 70 A FEIE S
AT EATE )RR AR, X RS & e A 1 )3 R ARFE, R A S BE
Kl R, FTATKE — AR R AR HL A AR R, TR AR T R
ZoP AT N RA, BATEZEN=ATT R S, PRk T, AR
AT BE=, BENLERALAR BRI . i TR AR, AT e T 85
Fa M= P RaZe A X TR RS T, FRAT4S 1 B OAL IR A - R A A B -
HHZHAA EM 5. JFH, BATRG I 17T SGRED AR TR ABIRAG T
—HUEAAL A UE] . 5T BEHL AR B R g, AT A4 T LM
R AN Wald #5256, /£ LM fagad, FA14G BRI M iaiafey, JHESH
THRRIEOL T LM Geit B RIAER 7041 /£ Wald fritrh, AV 02 — Mk E
RIIFET, X245 LM K58 i KX o

A SCHBH AL TR BEAL AL AR B () IEZS 7 AR % e B T GED 73 i, 5
e e BdE R RRIE, JF Hthsaslag th 17— Mk S i 50 B ——Wald fa k%,
K ELREAS I AR S BEHLYE . A SR 52 GED 23045 P R ZERHEL ), i
T U ELIIAAAE, BLIR eR B A AL A5 PRIME, 32X 50T i THT A8 e A 36 10 o DL
FOIGRL 1 — € WO . PR, 3B 5 o o {1 AR B o BB 04K 1) A R 1
FATE BRI 1A -
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RCA(1) B R IEF A (Ll =0.8,07 = 0 AHD:

y<-rep(0:n)

for (i in 1:1000) {
eta<-rnorm(1000,0,1)
epsilon<-rnorm(1000,0,1)
y[i+1]1<-epsilon+(0O+eta)*y[i]

}

plot(y,type="1")
title(main="etavar=1,alpha=0")

GED FEHLAZ & LY R 18 58S (BL GED(0,1,1) AH1):

mi<-function(x){
sqrt (2*pi)/16*exp(0.5%x"2-0.5%abs(x)~0.5)
}

m10<-optimize(ml,interval = c(0,10) ,maximum = T)$objective

n=100;t=0;Y=rep(0,n)

while (t<n) {

U=runif (1)

X=rnorm(100,0,1)

if (sqrt(2*pi)/16*exp(0.5*X"2-0.5%abs (X)~0.5)>1.67*U){
t=t+1

Y[t]=X

}

}

hist(Y,prob=T,ylim=c(0,0.5))
lines(density(Y),col="red",lwd=2)
b=seq(-5,5,0.01)
lines(b,dnorm(b))
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