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» Box — Pierce (1970) : For ARMA (p, q),
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Top = n Z r
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( Portmanteau Test )
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where 7 = SACF (k) of estimated residual process , and m is the sample size .

e Box — Pierce suggested

IBp ~

2 .
' Xm—f_)—q Asymptotically ,

“if m and m are moderately large .
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« Daviesetal (1977) The approximation

TBP ~ Xm—p—rj is not adequate !

even for moderately large n & m = 20

« Ljung and Box (1978) proposed an improved version of Ty, :

m

L7 e n(n -2 Z('”' — A:)_l-f}% ( Ljung - Box test )
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. However, Ansley and Newbold (1979) reported that the asymptotic

significance level by T7,p vyields a serious understatement .
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Various modified versions of Tgp & Tip

Peria and Rodriguez (2002)

e Lobato et al (2001)

« Li (2004)

e Frang et al (2005)

e Hipel and Mcleod (2005)

e Arranz (2005)

o Katayama (2008)
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In this talk , we show that :

(i) Irp is understood to be a special form of Whittle likelihood ratio test 7rw

(i) For any “finite m”, Tpw -» X2 in distribution.

(iii) If we assume Bloomfield’s exponential spectral density, then

v
I'pw ~ x
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For general |inear models, it is shown that
Tp W ;\’2 in general
Then

(iv) we propose a modified version Ipw of Tpw ., Which satisfies

i i

(v) and evaluate the local power of Tpyy,
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- Portmanteau Tests in View of Whittle LR test
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= arg max D(fa, 0, In)
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weeall Ipw a portmanteau test of Whittle type
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Theorem 1  Upder H:0,=0,

SR : 2

(i) Tew —Tgp — 0 & Tpw —Trrg — 0 as n — x©

(it) For any fixed m = dimbs,

Tpw - X?n—p— . in distribution

O ARMA ) General Linear Process
Su}apose
2 e D a;(01)? <o, 1= (11,

'391’!”) .
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Su;a}aasetknt {X:} has the spectral density
2
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Theorem 2

Assume

P sl . > = diTety

v f F21F1_11F12 18 tdempotent uith rank = r,

&orallary, e I

as n— oo

Then, under Hg,

exponential model
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] 2
However, in general, Tpw - X,

In the case of ARMA(p,q) , Katayama(2008) proposed a

modified statistic Tpyw of Tpw suchthat Ipy — an_p_q.

For the general linear process, such a modification is possible.

—

e e 4 it i, P A
Let ‘Fi; = Fi; ((91;92(91))) & W= Fy (F12F21) Fis , and

s e i L .

Thw = Tew — nba(61) Wy (1) .

Theorem 3 Assume m >r. Then, under Hg,

2 .
g L2 L et e

3 d
R
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* Local Power Properties

Testing Problem Hg:00=0 ws Ag:02#0

Local Alternative

Theorem 4

Under Agl) ;

T;SW b anwr {C} (noncentral X2)

where C =1, — F21(F12F21)_1F12 ;
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* Another Tests

Let  (01.02) = arg A D(f6,,65), In)

A [D( 7% R e In)] (W hittle likelihood ratio)

o~ ! 2 o~ —1 o~
N = {%l(@l, 0)} [E {_81;9(99' 5(91,0)}] {%l(@l, 0)} (Lagrange multiplier test)

Bt fog < BholiRao3
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