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ON ESTIMATING THE MATRIX OF MEAN

BEMOSTHEHFZERERITICHEI LT L, ZOHd L HREKT,
BRTEOFHNBEOFAKHERMEZH 25 L. AEHVLLLEERIFPER
RAERMBEOL L TIETBME LI LN 2824 VICIOREIN TR,
COBRBIZOVWTHELS ORI ENT &L, KHETIE, gt o

TR KOG EIEDONWT, ZERIEMD IO T 19175 o [7 ¥ #ft 52 7 8 %
FL., THRIZ P LOREHENMBTHLINTVWARROZERNDILERY

Z
WL .
EFAELT. ROLE 5% LnwEW 72, X i nxp OMEFTHTEER

YT Naw (B Ea@ZXISHEV. S U pp D7 4 3% = FTFFHIT W, (Z.0)
HEHILDE L, X 2 SIEEWIHMLT A, X & S 2LEICTEHTH B
DR HEEMEE ALK tr (BB BB 1 CBELTHE LR, kL
Re BoOfERLL. A Z75 A OBEL S5,

ML HEER Br=X IS 2w w7240 20 254 0R
ENFEDEMNCA DS Db L, FoT, BRI B 2RI 2HER
EWMETALDIZLTOL Y BFEE AW,

1" O ICHEEROBEZBYCHRL, fEROBEZEDL,

2° 1° TERDLLDWEH LT, Bilodeau and Kariva O #ifEZ HWT,

V272D EREEET S,
3° BEIC, VAZOTREMERZMEN, FLWHEERZEWET,
COFHEEAS A I DFEZ LN, B2 MEICIEHAI N TWS,
ST HEEBOFEEL T, RS X+ Vxh(F) RE L, L.
F=(fi...., foincm. o) fooee . fanincn.oy 43 X7 XS™Y DOWUIF (T 6007



BIFFHR. h(F) {32 F o EHAD 2R > THRAEK. V() I
mxp DITHT, 20 (1, DRDE X @ G.ORMCHET 2 h(E D1 BIR
WMOBRKET R, COMEROEIE. T7 4 CRICHLTHREICLD,
I7Rr=t-Y AL NEERTEATWS. BIZ, ZOHEERDEK
LT, VA7 OTEMEEREEBICHAET S L. f, h(F)/ G,
h(F)/ fe (k=1,..., min(m.p)) HOAREMVWTRIRTE BT LB D7,
IRIE. AZA DSBS TP RMOBENDIIRICZ > T W5,
RORVAIZOFREERE T, fERMOLATWEZITIOY=8 -V
HOMERLIEBBL 7284 Y HOKNEERRSNT > F v 7 HBEERD

ZWTLNDIIRERD B LTS,



More Comparisons Of MLE With UMVUE For Exponential

Families With Applications

WO (E @R - )

In making a decision, there exists usually one more statistics
in statistical -analysis. Before the criterion to select the best
one among them will he relatively important. In statistical
inference, therelative efficiency of one statistic comparing with
other is considered as the one of most important index.

The definition of relative efficiency of two statistics is
different in estimation theory and testing theory:; the former
considers the ratio of their variances, and the latter the ratio
of their sample sizes while they have same type I and type I
errors.

The asympltotic relative efficiency (ARE) is defined as its
asymptotic sense in estimation theory, and however has four
different definitions proposed hy Pitman (1949), Chernoff (1952),
llodges & lLehmann (1956) and Bahadur (1960) in testing theory.

We concentrate on the comparison of maximum likelihood estimator
(MLE) and uniformly minimum variance unhiased estimator (UMVUE)
which are considered as the two most important estimators for
estimating parametor under an exponential family. They usually are
equivalent in terms of ARE under some regularity conditions.

In order to discoher whether MLE is better than UMVUE or not,
Ran (1961, 1962 and 1963) introduced several concepts of second
order efficiency, and Hodges & Lehmann (1970) gave the deficiency.
We uses the latter becanse of its more concrete sense.

A simple formula for the asymptotic expected deficency (AED) of
MLE relative to UMVUE was obtained {or the one-parameter
exponential family. We gave the exact expression of AED
corresponding to normal, lognormal, inverse Gaussian, exponential
(or gamma), Pareto, hyperbolic secant, Bernoulli, Poisson and
geometric (or negative binomial) distributions.
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Nonparametric Approach in Time

Series Analysis

By Masanobu Taniguchi
and Masao Kondo
Osaka University

and Kagoshima University

Suppose that { X(4)} is a Gaussian stationary process with the

spectral density f(w). liere ve consider the testing probiem
He S K{f(w)}dw = c,

against
A SK{F(W)}dw § ¢,

where K(.) is an appropriate function and ¢ is a given constant. This
setting of test is unexpecteadly wide, and can he applied to many
problems in time series. For this problem we propose a test based on
a inlegral of function of a nonparametric spectral estimator of f(w).
Then we evaluate the asymptotic power under a sequence of nonparametric
contiguous alternatives. We also compare the asymptotic power of our
test with the other one, and show some good properties of ours.

It is shown that our testing problem can be applied to testing for
independence. Finally some numerical studies will be given for a
sequence of exponential spectral alternatives. They confirm the

theoretical results and the goodness of our test.
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Covariance Structure Analysis with Heterogeneous Kurtosis Parameters

Yutaka Kano P.M. Bentler, M. Berkane

University of Osaka Prefecture UCLA

Summary

This paper discusses the analysis of covariance structure
in a wide class of multivariate distributions whose marginal
distributions may have heterogeneous kurtosis parameters.
Elliptical distributions often used as a generalization of the
normal theory are members of this class. It is shown that
a sinple adjustment of the weight matrix of normal theory,
using kurtosis estimates, results in an asymptotically
efficient estimator of structural parameters within the class
of estimators that minimize a general discrepancy function.
Results are obtained for arbitrary covariance structures as
well as those that meet a scale invarilance assumption. Two

real data sets are analyzed for illustrative purpose.

Main Results

let {Z(6): 6 £ ®} be a covariance structure_model. The
generalized least squares (GLS) estimation for the parameter 6 is

characterized as follows:
1
(O F(2(F), S)=MIN - tri[{(=Z(8)-8)C-1}2]
e e® 2

where S is the sample covariance matrix and C is a weight matrix.



Assume that the fourth-order moments ¢ i;«: of the observation enjoys
the following structure:
cijki=(aijaki)oison H@aivaii)o o1 +(ainaix)o 10 g«
where
2(8)=(013),
aii=(ni+7;)/2
Then it should be noted that 1)
Ciiii
7 itz — (i=1,...,p)
Joii®
represent the marginal kurtosis coefficient, and that 2) if ».i=#» for
all i, this structure reduces to that of elliptical distributions.

The p2 X p2 matrix I" of the fourth-order moments o i;«1 can be

expressed as
0
T'=2M(C®CIYM+vec[C:2(8)] . vec[C:2 (8 )]

where
(2) C=A%*2(6),
A=1(ai;) is defined above, and * donotes the elementwise product.
¥e say that the model X (8 ) is fully scale invariant if for any
@ £ ® and any positive definite diagonal matrix D, there exists 6 & ®
such that DZ(8)D=32(6 ).

Under these setup, we have the following

THEOREM.

The GLS estimator & defined by (1) with C in (2) is consistent and
asymptotically normal, and efficient within the class of estimators in
the basis of S. The minimum value nF (2 (F), S) converges in distri-

bution to a chi-squared variable under the model.
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1. BakRDA OMFENE T IV

PR DD AL IER I TAIC R SIBES KBGO, TDOXS2BREET IV
{6F DO FBE R DA OBMICEIKER DI, H< i, #H Y ABEHA R
YE#HX6hDE., REETE, BAFRKOMBHRBEORIVT, BREEoOoRED
EF VM AADP D FELN L.

MR X oDAME G(x) &

G(x) = Pr(X=x) = (1-p) I(x) + p F(x), O0=p=l

LB, F(r) BEEEK [((x) = F(x), x0, ®H2EMAEIMODME B E K
3. I(x) WHEBRMEETHY, 1(x)=0, x<0; 1, x20 2§,

F(x) OB AT BIERDY, T <B, WHOABRYERFILBTE S,
HL F(x) WHBGERDA Alp,o?) ODGMEERMLULEETEE, TDOXD
A Bk L LD IR AL Aitchison and Brown (1957) TikFI)V ¥ L idh,
¥/~ Shimizu (1988) TRF W A MMEMIAN L HERTWS., 5T All-p, 1,
o)k, bLp=1235L All-p,pu,0?) i Al(p,0?) WRHTS.

WA - FEIL (1990) ¥, ADAOBEBEHRHIRICEES, 2 D208HAKICE T
DPRAKTE TR X, Y AABRIRSTRETIVEDEDIIIE X I !

Pr(X=0,Y=0) = 84

Pr{0<X=x,Y=0) = & (F(x), x>0
Pr(X=0,0<Y=y) = §,G(y), y>0
Pr0<X=x,0<Y=y) = §sli(x,y),  x,¥20

T, 0568 .<1 (r=0,1,2), 83=1-8a-8:-82>0 THYV, F & 6 RIEDMERN
B%po | EREBEIFOXMEKE, £ 1 REOEE2MITE,» O 2L EKHE
MAMOEMIHEBERT. KRED 8§00 i X0, 0 oED X & Y ORK
BHHNBEES DD EERS. F, G, | OoH RO BMIC M BERD, 4
DB, WHYABRERELZ OGRS, BL FI A(uy",01°2), GRA(R,
0,°2), N W2ZERMKEBIHE Ao, ne,0:2,02%,0) BRBLELT SR,
CORNEEODWEEMM U 2ERNBKERDINS U 2ERF IV I HEER
PATEWE, Ap(80,81,82, 01 s s R1yle,01°2,02°%,0:2,02%,0),



FlREKDMBIZ A, &FRT.

2. LEWHERE

GATE (Global Atmospheric Research Program, Atlantic Tropical Experi-
ment) F— ¥ty NOMPTT, AR D BIM%EBX HBOEE & =M T b
AKELOBENHERBEBERTVS., CONREHRWT S/, MBAEN 28
ZIHBOBE L kK IROE— AV P OFHB2BHET IR

E(X¥) = B(k)Pr(X><)
rnEd. IIT,

E(X% 1 X0)
R

THdD. X ot Al-p,p,02) ZEET DL

exp(k p+k?2 02/2)
= , = - /
B (k) oW u=(ln t-u)lo

T#H Y, Keden and Pavlopoulos (1990) oIz KB BMAE v, W

_ 02 exp(Zkp+k?o?) i i _} ,
vik,t) = T ()] {[k{1-D (u)} ; ¢ (w)]

+ % (k? ¢ 2{1-P (u)}- u¢ (u)]?)
EROMITHMELTHESNS. S, O( ) REBERINTEETH 3.
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yi; = tegg, t=12,0.0,k5=1,2,...,n

e+ RES

i RIAANMTINTZ I N(0,0%) 12D
B3 OBMWILRTHILRIZBODH 2 & &, $ROLLRMOBED (ni=p:1<i<
J<k}DEEEHEALD.

fE3, Einot and Gabriel (1975, JASA) £ Ramsey (1978, JASA) OWiFehids 258, #ilih

LTk OB £ TR O ZEEYEAS -4 T3 7 2 - 72, Einot and Gabriel & Ramsey 2347
23 L7 Kuili 7044 per-pair power (B A SN AABTHOWBHFLLBTWE S hE2RUIT 3
fEsR) & all-pairs power (FF TN EDH ¢ <X ToOWERILT 2WR) TH 5. AFT
i, FicRRIBAERBLUFEEOLRET S, hid 2 Fikid Tukey D (BEAS 4 X
W7 N5 v ZADE E Tukey-Kramer DAL, Tukey-Welsch D f5ik, Peritz D5k (%
NN QI (272~ ¥ MELRRIIOKI ] & FSEHTE 0/ s 3)
¥ J U Molland-Copenhaver (1987, Biometrics) D TH 5.

2 Yvialrv—varvoOoREEHE
ARiTi, 0o2=1 & LT i 2WTIREKD 4 FiIO T (configuration) %% X 1z,

o means with equally spaced configuration (EQ) : u; = (a + bi)f

e means with minimum range (MIN, Ramsey) :

k3o & &

py == g = =f, pgpgr == =
k ISZEO & &
== gy = =k = DJE+ 0, pgasye == m =+ 1)/(k - 1D))F/
¢ means with maximum range (MAX, Ramsey) :
mo= (k2 pa ==y = 0, = (k/2)E S

s means with square root configuration (SQ) : s = (V1 — 1 —a)bf

CNSRTRT D =0, {Tpd/k}2=1 &3, (#2120, BQ & SQ TIRENMIE &
NBLI3CEHa,b ZEDS.)
—77, i E LTk 6 A #EZ 1=,



o A : all-pairs power [#a%&1177]
BT DEH 16 Lo KE T NTOWZRINT 2TER (R EHa L 77]
s /NFE IS 3 d B per-pair power [R/NZEMRLTT)
D RAFEICHEE B per-pair power [ R AFEMRUI]
RPN EDS e NToxD ) BRI SN icd oS SPEINEL]
o F:BICBWCRTAMOETTA{(IZE LIHE [Ha4>& THERNKIL]
s, M7 C, DL per-pair power I O CFFHOHHEIINT 2 L ElcndA TS,
AFETO ko OREIRZRDOMO TH S,
k=4, (n1,...,n)={(6,6,6,6),(16,16,16,16)
5, (6,6,6,6,06)
4, (2,2,10,10),(4,4,4,12),(2,4,6,12),(10,10,2,2),(12,4,4,4), (12, 6,4, 2)
Yialb—ia it LOZRBIEOTTHRYR L I000EICIT-7c, 2%, [ idKRIAHo0
~1DOATERD IR END L DI by OREB L CREORE KT L GRS IKED /2.
JUIR 1 Tukey 5 i BEHE & U 741130 078 MR L 77 B 3 IRINER = M TR D TIT» 72

®
g o =

=

3 v iav—-—vavERLEK
EHR O BRI Eic £ 0 1% IEDILBNIESEATE . k=4, ni = =np =6
D& EOIERTI:
o Tukey vs Tukey-Welsch ( T-W 317 H] T A:17 ~ 19%, B:6 ~ 9%, I':6 ~ 8%; B:2 ~ 17%)
o Tukey-Welsch vs Peritz ( Peritz D77 T A8 ~ 17%, T:2 ~ 4%, F:1 ~ 2%; B:0 ~ 8%)
o Ilolland-Copenhaver ( E:Tukey £ ¥ 5 ~ 8% £, Tukey-Welsch £k ¥ 3 ~ 4%fLWN)
o Q#EGI AL ve FHERIIT (970 i VEER T TLASTTRD

HIARY 4 X EMABOIKRCHT 2B RIL DTN, TS5 vAF— 5 Thek
PHCIRB EAEHRBED SR -1 h, 1BRKY 4 XEBEHOEDK & & DR
A oAt

4 Hi®

I E, FERBEMZ DL L, ENRRIIA, CEDSBECHTZEREZRS b
D, WiLIB DERKEBRZICWNT 2R EER2b0L LTIHET 3 L TR0 HE £ <
RABENTE,

IO & &I FITOMME” LW S BROMACTFEOMEZITI LD LS 1
FHOHHMEXNFE SN 5.

Peritz(F) = Peritz(Q) > Tukey-Welsch(Q) > Tukey

73 %5, Tolland-Copenhaver @ Ji 713 % { DA Tukey-Welsch 0L b 45 2 @ CcHEM
TAHEIERTER D,



Power variance funclion % J%-> Exponential Dispersion Model
VNN AR 6 3 o PUIE TR
Box and Cox (1984) proposed a family of power
transformations such that the transformed data has clearly
defined properties, e.g., consténcy of wvariance and/or
normality. It is well known that familiar distributions
are closely related to the Box-Cox transformations. For
example, the square transformation is a
variance-stabilizing transformation of a Poisson
distribution (Anscombe, 1948), and the cube transformation
is a normalizing transformation of a gamma distribution
(Wilson & Hilferty, 1931). We try to unify the results
obtained in the literature.
Consider the exponential dispersion model with power
variance function pp, where x 1s mean. Then it dis known

that the its probability density function with respect to

an appropriate measure is given by

fa(r;l,ﬁ) = a(r;a.l)exp[x{ex - g;—(—ﬁ—)a}),

where a = (p-2)/(p-1) and a(xr;a,1) is a function independent
of 4. We denote this model by ED(Q). When «a varies, we
get important families, e.g., normal, gamma, Poisson and
Inverse gaussian distributions. J¢rgensen (1987) proved
that there exists ED(G) when a ¢ 1 and I < a = 2, and in

other case there exists no ED(a).



We denote the signed Box-Cox transformations by
hq(x) = sign(r)lxlq (g # 0); hO(I) = gign(x)loglxl (q = 0).

Concerning variance-stabilizing transformations (VST) and

normalizing transformations (NT) we have

Theorem 1. (1a) The VSF of ED(a) (a = 2, a # 0,1) is given
by hq(r) with ¢ = a/{2(a-1)}, (1b) the VSF of the gamma
family ED(O) is given by ho(r) = log x and (lc) the VSF

of the Poisson family gp{ =)

is given by hl/z(x) (Anscombe,
1948). Further each converse of (la)- (lc) is also valid
within the class of all exponential dispersion models or

within the class of all exponential families.

Theorem 2. (2a) The NT of ED(%) (a4 = 2, a =2 0,1/2,1) is
given by hr(r) with r = (2a-1)/{3(a-1)}, (2b) the NT of
the inverse gaussian family ED(I/Z) is given by hO(I)
(Whitmore-Yalovsky, 1878), (2c) the NT of the gamma family
ED(O) is given by hl/s(x) (Wilson-Hilferty, 1931) and
(2d) the NT of the Poisson family Ep(™) s given by
h2/3(r) (Blom, 1954}). Further each converse of (2a)-(24d)
is also wvalid within the <c¢lass of all exponential
dispersion models or within the class of all exponential

families.

We can propose a new parameter estimation procedure

based on the relation established in the previous theorems.



Detection of Multivariate Normal Outliers with Dispersion Slippage

Wil X7 e LR Jit n"OE

WL DODOERICIEBEEEH O e, MR ED S, FEEMITT oIk
T, DAL AT R o TWAMNEMAZ M T AMEE#E 2%, 2ol
OhgbFEMZDHOE, KDL SIZHITH.

(1)

X X e, ani_fibwzﬁlﬁ‘(“, ERERTHXT L6, ok

I’ 2'
G}I':'iﬁ‘p"lﬁ10)P—‘fkﬁjiﬁiﬁﬁ}ﬂit:fié’l EREL, @ EERNTH BT, z

HARHTHD., Dk &, %?f?!ﬂﬁiﬁfﬁﬂgz 2.‘1=22=' , -=Zn=2}7<'€nﬂﬁi0)

SOTEBI: 2= . =3, =3 -A=3 =

oMM LTRELEW. BEL, ARBAEGIKT S EROIEEM
{19 TH 5.

CHOAMA=83 (ZOEHEE,S>0) OB, Das and Sinha (1986)

&, U Hjc:i“lb'C, Locally best invariant lest® :Ke 7. lara (1988)1F,

- o= ZI—TZ (i=1,

?’rﬁvf.‘fﬂﬁii‘%ﬁﬁl]i@%)&:’C‘;‘t\]'fz’r\t;: decision rule O THER O Invariant

decision rule (2 ) % R 7=,

¥4, (1) % (a) EEMTINOEKT, SHEOThEREDETFIVIC,
(b)) lara (1988) & Multiple Scale-Inflalion EFNZ &L L S I,
“HEdb U 7=, S huxk Multiple Dispersion-Sltippage € 5L & IR

(3) X=Cp+s, £~Nnxp(0, ]’n®E+DFD ®A).

2720, CREmATS, Diddhotfdz 52, Uixdhodlindicator, Bk
g (R RATH, 2o iTd, AT holis (EEAMITH) Th 5.
IN6C, D, AMILIETORMNEZNET DI LIIED, ROEHEIAY
L 7.

SEBE: Multiple Dispersion-Slippage ®F I (3 ) i2BWT, FOoHLts
AT OH G EMITHORER IR T WA NE2 RIS 5% BiREMEIC



# LT, llara (1988) ¢ decision rule (2) MPFEFNLENLDIZTv 7 R
RETH 3.

X Bz, lara (1988) @ decision rule (2) W&, ®FN (3) B F 5 i
ZHPCEMMBIIz LT, Kariya and Sinha (1985) kT null robust,

nonnull robust, MmO optimality robust T %.

%

2% ik« Das and Sinha (1986) Ann. Stalist. 14, 1619-1624.
llara (1988) Ann. Inst. Statist. Math. 40, 395-406.
Kariya and Sinha (1985) Ann. Statist. 13, 1182-1197.
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