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2.1 (Integrated Bispectrum)

{x(n)} N , , :
y(n) = x*(n) = E{x*(n)) (1)
{y(n)}  {x(n)} Sye()
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Z y(n)x(n+ k)}yexp (- juk) (2
[2]
S = ﬁ_an(mub)d(&= #_HB_x(w,a)dw (3)
B.(w, w) {x(n)}
Sya( W Sy(
N K , Nz, N=KN: X" (w

i {x(n+ (i- DNs), 1< (n< Nej(z= 1,2,...,K)

,"\‘R—l

X7(Cwn) = Z x(l+ 1+ (i— 1)Ng)exp(— jwid) (4)
Wn = %m,m: 0,1, ,Ne— 1 (5)
Y'Y (w) i {x’(n+ (i- )Ns) = E{x(n)}}, (1S n= Ns, i= 1,2, ,K)
Zo (I+ 1+ (i - 1)Ns) - uz}exp(— J ) (6)
b= 1 () (7
i y(n) {x(n)}
S w) = MX”( w) [Y7 (w)] (8)
Y Y S (@ sf,m(wn) el
Sww) = Ly s (9)
2.2 (Integrated Trispectrum)
r(n) = x(n) = 3x(n)E{x’(n)} - E{x'(n)) (10)
r(n)  {x(n)} Sr(w:
Sn(w = kaE{r(n)x(n+ k) }exp(- j uk) (11)
[2]
Se( @) = ﬁ_;_nﬂ(mw,w)dwdw (12)
T (W w, w) {x(n)}

See( Siel @
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R"(wn) i {x(n+ (i - DNs) - 3x(n+ (i — DNs)E{x’(n)} -
E{x’(n)}}, (1€ n< Ns,i= 1,2, ,K)

Npy-1

R" (wn) = Zo[x3(1+ 1+ (i- )Ns— 3x(l+ (i- I)NB);:z.x— [.’1\3x]exp(— jwel)

(13)
A l N 5
= Y 2(n) (14)
i {r(n)} {x(n)}
s¥(w) = X (@) R (w)]’ (15)
R’ R Sex( @ §,m(w,,) (2,
Sen (1) = KLZ SU( ) (16)
3
3.1
[2] .
S v ((On
Dav(w) = —— () s (17)
[ 5 S (wn)Se(w) ]
{x(n)} . Daw(w)
m# n(m, n= 1,2, ,%- ) Dw(w) D)
[2] N
ADw(w)|®  X(0) A A (18)
(17) , Sp(wn) S wn) Syv (@) San () \
D (w) = —— et . (19)
[ S (@) Sun ()]
Sy = 2ZI|DA3A\‘~(a,»)|2 Xr(0) (20)
P=Ns/2-1,P Sav AL (A x ),
{x(n)} , {x(n)}

3.2
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3.1, [2] |
ng ZzllDAm\’( (L)n)|2 (21)
Dav( ) = — S ) \ (22)
[Smv(wn) S ()]
{x(n)} . N .
A Dwv(w)|® X(0) (23)
X S X (0) (24)
Sa AL (A x ), {x(n)}
{x(n)}
3.3
[3] . N ( Koo Npo o)
cov [Re(S (@)}, Tm{S(w)}} = gelm(SE(w)) + O(N) (25)
cov{Re{SAm(wn)}, Im{sA,x(a,h) 1o+ 2%hn{si(wn)} + O(N Y (26)
cov{Sye( @) , Sn( W) ) = TS (W) Su(w) + O(N7) (27)
cov{@x(wn),sAfx(m,)}: - I%sw(w")sm(wn) + O(N ™ (28)
{x(n)) . Se(@ =0, Su(w= 0. S =0,
Ts(w) = 2|A1)As,»(wn)|2+ ) 54N(wn)|2 (29)
Tu(w)  X(0) (30)
r=2y Tsv(w)  Xr(0) (31)
P= Ns/2- 1, P . T To , (To x
) {x(n)} {x(n) }
X(0) L
n [4] . ( fl)) (1- 5 -
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N(0,1)
Z A (Zo o
{x(n)} {x(n)}
Sav San
- S%A 1
Zi= G G- 1 ggl MO (33)
Zi= (55) [(iﬁﬁ‘ Fohl N0, (34
A, MA(]
x(n )— e(n) + 0.9%(n- 1)
B, AR(2) ,
x(n) = 0.3x(n- 1) = 0.4x(n - 2) + e(n)
C, )
x(n) = 0.4x(n—- 1)+ 0.2x(n- l)e(n— 1) + e(n)
D, ,
x(n) = 0.4x(n- 1) + 0.6x(n—- le(n- 1) + e(n)
e(n) N (0,1)
E, MA(2)
x(n) = 0.3e(n) — 0.4e(n—- 1) + 0.8e(n- 2)
e(n)
F, MA (1)
x(n) = e(n) + 0.4e(n— 1) + 0.2(n- 2)
e(n) [- 0.5 0.5]
G, ,
x(n) = sin(2x 0.0ln+ @
P [- 7
H, s
x(n) = - 0.9x(n~- 1)|e(n)
e(n) N(0,1)
L, )
x(n) = - 0.7 x(n- 1| + e(n)
e(n) [- 0.5 0.5]
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, 10 Monte Carlo s x(n) N = 1024,
Np= 128, K = 8, P= 63, (32) (33) (34 VA 1.
, o= 0.01, Zo= 2.33 1 ,
, A B Z< Zo, , CDEFGHI Z> Zo,
, ABFG Z< Zo,
, CDEHI Z> Z, )
ABHI Z< Zo, , CDEF G Z> Zo,
A B , CDEFGHI

B

Table 1 The result of test

series Z3 74 A 70
A 0.407 0.521 0. 626 2.33
B - 0.985 0.536 - 0.312 2.33
C 12.131 3.433 11. 807 2.33
D 18.682 14. 067 23.314 2.33
E 6.992 6.252 9. 341 2.33
F - 1. 131 9.121 6. 916 2.33
G - 0.525 22. 159 20. 046 2.33
H 20.056 1.683 18. 571 2.33
I 18.498 0.024 16. 468 2.33
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Integrated Polyspectrum Method for Testing
Gaussianity of Stationary Time Series

CONG Yu-Liang, WANG Shu—Xun, WANG Hong—Zhi, DAI Yi-Song
(Dept.of Electronic Engineering, Jilin University of Technology, Changchun 130025)

Abstract

In this paper, the method for test Gaussianity of a stationary time series via integrated
polyspectrum is given. T his method is also proved by the simulation experiments.
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