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Empirical likelihood estimation for dependent stable
distributions
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Comparison of Whittle type portmanteau tests

ToMOYUKI AMANO

Abstract

For an ARMA adequacy test, Box and Pierce (1970) proposed a portmanteau
test Tgp. However, because the accuracy of Tgp by y?-approximation is not good,
various modification of Tgp have been introduced by many authors. Taniguchi and
Amano (2008) proposed an important portmanteau test Ty g of natural Whittle type
which is always asymptotically y? distributed under the null hypothesis that ARMA
model is adequate. This paper compares Ty g with another famous portmanteau
tests Ljung-Box’s T g, Li-McLeod’s Ty and Monti’s Tyn and proves its accuracy
by simulation. Empirical powers of those portmanteau tests are also compared nu-
merically.

1. Introduction

One of the most important stages of building a model in time series is to verify the
adequacy of a fitte model. In particular, sample residual autocorrelations are usually
used. For ARMA adequacy test, Box and Pierce (1970) proposed a test statistic Tgp
which is the squared sum of m sample autocorrelations of the estimated residual process
of ARMA(p,q). Under the null hypothesis that the ARMA(p,q) model is adequate, it is
suggested that Tgp is approximately distributed as y2, p—q- However, Davies et al. (1977)
claimed that the y2,_ p—q ~@pproximation is not adequate and Ljung and Box (1978) and Li-
McLeod (1981) proposed test statistics T| g and T as a modificatio of Tgp. Recently
Monti (1994) proposed a portmanteau test Ty using the residual partial autocorrelations.
Various modifie versions of Tgp (see Li (2004)) have been proposed. Under the null
hypothesis that ARMA(p,q) is adequate, these test statistics are much closer to chi-square
distribution than Tgp.

The test statistic Tgp and modification of Tgp are called the portmanteau test and
have been widely used. Taniguchi and Amano (2008) proved that Tgp does not converge
to 2, p—q distribution for fi ed mand for ARMA adequacy test, proposed a portmanteau
test of natural Whittle type Ty r and showed that Ty R is always asymptotically chi-
square distributed. This paper compares Ty r With another famous portmanteau test
statistics Tgp, T g and Ty and we observe that Ty r behaves well numerically.
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Statistical Analysis on Complex Multivariate
Spaces and Manifolds

BNRZPHEHE Wl 51

We are concerned with statistical analysis on complex Euclidean spaces and complex
manifolds consisting of vectors or matrices with complex elements.

Various theoretical aspects have been studied in the complex multivariate analy-
sis; see e.g., Andersen et al [1] and Khatri[6]. They are useful in the analysis of the
Fourier-transformed variates of matrix-valued time series observations and in the anal-
ysis of random matrices. The complex normal and the complex Wishart matrices are
used for working statistical signal properties in communication systems and seismic
applications.

The paper by Atiyah and Todd [2] is known as a classical paper on complex Stiefel
manifolds. The complex Stiefel manifolds and the related invariant measures appear in
the decompositions of some complex matrices.The complex Stiefel manifold is used as
the coding space to express the transmit signals for space-time coding schemes in the
signal processing of channel communication systems. Note that the complex Grass-
mann manifold, consisting of the vector spaces spanned by the columns of matrices in
the complex Stiefel manifold, as a coset of the Stiefel manifold, is also used as a coding
space.

To investigate distribution theory on these spaces and manifolds, we need to develop
the theory of zonal polynomials, hypergeometric functions and orthogonal polynomials
with Hermitian matrix arguments. Zonal polynomials with Hermitian matrix argu-
ment are defined (see James[5]) and various mathematical properties are investigated;
Laplace transforms, integrals over the unitary group, complete and incomplete inte-
grals of Gamma-type and Beta-type. We can generalize the discussion of the zonal
polynomials with one Hermitian matrix argument to that of the invariant polynomials
with multiple Hermitian matrix arguments.

The hypergeometric functions with Hermitian matrix argument are defined by the
complex Laplace transforms and we investigate the related properties; series represen-
tations, integral representations, Kummer relations and so on. The discussion of the
complex Hermite and Laguerre polynomials is also useful; see Chikuse [3].

These polynomials can be used to express the distributions of matrix variates and
of latent roots. Some applications are presented.

A brief discussion of the distributions defined on the complex Stiefel manifold may
be given (see Chikuse [4]).
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An extension of the non-central negative
binomial distribution

00 00®0 00 (S.H. Ong)®

a) D0O0O0O0ODO OOODO OOODOOOOODOOOOODOOOO
b) O00OOO OODO OOO0O0OOO

Erdélyi et al. (1953, p. 283, Eq. (3)) 0000000000 OODOOCOOO

1Fi(a;e; Az) = A~ “Z Z)'x Y F(a+ 56 2), ReA>1/2. (1)
=0 ’

O0000(a), 0 Pochhammer 0000,/ 0000000000O0O0OCOOO0O (1)
Oa=k(>0,A'=p0<p=1—-g<1),2=Ap(A>0),c>00000000

HRN
(K)o 1 o 1F1(k+ ;0 \p)

o P 1Fu(kseh) 7
00000000 (20000000 AN=0000000000D0O0O0O0O0O0OOO
k=cO0000Kummer OO (Fy(a; 8;52) =e*1 F1(8 — «; 8;—2) 0 0 O Ong and Lee
(1979) 000000000000 0ODOO0O0OO0O0

0000 (2)000000000000000D0000000 Xooooo (20
000000000 (D0a=k(>0),(0<)At=1—qt (<2 0<qg=1-p<1),
z=Ap (A>0),c>000000

Ap koo k)x
1F1(k?, ’1—qt): —qt) Z o V1 (k4 5 ¢; Ap)

Py = r=0,1,2,... (2)

=0

O000000XO0O0O0O0O00 (pgf)O

i - (1) PN, s

gbobbr-0bbbuoogobobod

q\" 1FL (k473565 0)
EXr:EXX—lnuﬂw+1:(J k),
(Xp) [X( ) ( )] ) ( NACTSN,
ooooooo
0000000000000 00O00O0O0onoDn
00000000 X, 0 pgf E(tX) = (p/(1—qt))F, 1—q¢t>000000000
000000000 Xo0 X, 00000 pgf

1Fu(k; ¢ Ap/ (1 — qt))

E(tX?) =
(#7) 1Fi(k; e M)

(4)



00000000000 00000 X43+X,O0pegf(3)00000000O0O0OOE(X) >
E(X,)000 Var(X) > Var(X,) 0000000000000

00000000 pef H(t) = (p/(1—qt)*000000000-00000000
Z=U+k0000UDO pef

U 1F1(]€;C;t)\)
E@):1E®MM ©)

0000000000000 000000 HoooO pgfO pgf 3)D0O0O0O0ODO
pgf ()0 0000000DO0OOOO0OOODOOOOOOOODOOOOOOOOO
00 KO pef G() 000 Fr0OOOOODO00000000000 Zi,%,,...00
00000000 pegfGo(t) 00000 F, 0000000000 KO Zy,2,,...0
oo0ooooooooooooo Ss=241+---+Z,0K=00000S=00000
O pgf Gi(Go(t)) 00 00SODO000O0O0O0O0O0O0OO FkOODO F,000000
00000000G ()00 (5)000000G(t)=p/(1—qt)0 000G (Ga(t))
00 40 pegf00 0000000000 OCODOOODODODOOOOOOOOOOOO
k=c00000 (G)000ADO000000O0 pgf E(tY) =exp[A(t—1)]0000
O00000O0pef () 0000000000000 OOODODOOOOOOOODOO
pef (3)00000%,%,..0 000000000 pgfp/(1—q)0000000
O000000KO Zy,%Z,...0000 pef

tlel(k’Ct/\)
E(tf) = —— 21212
() PAIUHEPY

O000Db00O000000DO0Db0bOOo0ooOooOOoDOobOobOoobDOooDg S=
Z1+--+ZzZx 00000000000

D000 ID(X) = Var(X)/E(X)0 r0000000000000000000
goibdobobo1dodbbodoobooo 1o booobuooobboo
0000000000000 000D0O00000Dpgf3)000000ODODOOOO
gooooo

0000 Ong and Shimizu (to appear) 000000000

Ooon

[1] Erdélyi, A., et al., 1953. Higher Transcendental Functions. McGraw-Hill, New
York.

[2] Ong, S.H., Lee, P.A., 1979. The non-central negative binomial distribution.
Biometrical Journal 21, 611-628.

[3] Ong, S.H., Shimizu, K., to appear. A discrete distribution arising as a solution
of a linear difference equation: Extension of the non-central negative binomial
distribution, Communications in Statistics — Theory and Methods.



A family of flat-topped distributions on the circle
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Resampling Procedure in estimation of Optimal
Portfolios for Time-Varying ARCH Processes
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Measuring Judicial Independence Reconsidered:
Survival Analysis of Judicial Careers
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