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Asymptotic efficiency of estimating function estimators for
nonlinear time series models
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Empirical Likelihood Ratio Test of the
Change-Point Problem for Stationary Processes
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On parameter estimation based on the contact distance for
certain superposed Neyman-Scott spatial cluster fields

The Institute of Statistical Mathematics
By Ushio TANAKA

Background

A Neyman-Scott spatial cluster field results from a collection of homogeneous, isotropic
and independent clusters, whose centres form a homogeneous Poisson point field.

Neyman and Scott originally posed a model to describe astronomical galaxies. This
has subsequently been generalized to describe locations of disease, for instance. These
models can be applied to many fields, and are therefore very important. Thus, it is very
important to analyze and apply its model.

Due to its rather complicated structure, it is known that to describe its direct max-
imum likelihood estimation is not possible. In order to apply a sensitive measure for
model selection, like the AIC, maximum likelihood analyses for cluster fields have been
recommended.

Accordingly, Tanaka et al. [3] have proposed the approximated isotropic and non-
homogeous Poisson maximum likelihood analysis, whose non-homogeneous intensity func-
tion is rotation invariant, is given by the Palm intensity function whose estimation pro-
cedure is referred to as the MPLE procedure, for short.

As advocated in Tanaka et al. [3], for two superposed Neyman-Scott spatial cluster
fields, the MPLE procedure yields inability to identify them due to some sophisticated
condition of indispensability for the MPLE procedure.

Tanaka and Ogata [2] identify them by combining estimated parameters via the MPLE
procedure with the NND intensity analysis, which is roughly speaking, a non-homogeneous
intensity function with rotation invariant is a derivative of a nearest neighbor distance
function, they have overcomed the inability problem.

Results

In the present study (cf. Tanaka [1]), we consider here the superposed Neyman-Scott
spatial cluster fields, whose J-functions are not coincident at some contact distance. We
show that parameters of this model can be determined completely via an isotropic and
non-homogeneous Poisson maximum likelihood analysis based on contact distances. A
sufficient condition for our method to hold is that the maximum log-likelihood function,
based on the contact distances, is unimodal. For such a superposed Neyman-Scott spatial
cluster field, the proposed estimation procedure also enables us to generalize the number
of the superposition.

Superposed Neyman-Scott cluster field

Figure 1: Simulation of the superposed Neyman-Scott cluster field.
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Resampling Procedure in estimation of Optimal
Portfolios for Time-Varying ARCH Processes
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Asymptotic expansions

for the tetrachoric correlation coefficient

1. Abstract: Accurate distributions of the estimator of the tetrachoric correlation coefficient
and, more generally, functions of sample proportions for the 2 by 2 contingency table are
derived. The results are obtained given the definitions of the estimators even when some
marginal cell(s) are empty. Then, asymptotic expansions of the distributions of the
parameter estimators standardized by the population asymptotic standard errors up to order
O(1/n) and those of the studentized ones up to the order next beyond the conventional
normal approximation are derived. The asymptotic results can be obtained in a much shorter
computation time than the accurate ones. Numerical examples were used to illustrate
advantages of the studentized estimator of Fisher’s z transformation of the tetrachoric

correlation coefficient.

Keywords: tetrachoric correlation coefficient, Edgeworth expansion, Cornish-Fisher

expansion, asymptotic cumulants, studentized estimators, Fisher’s z transformation.

2. Numerical illustration

Table 1. Population cell probabilities and parameter values

Case o Ty T Ty Tx Ty P z
1 A A A v -.842 -842 606 .703
2 A A 3 5 -253 -.842 181 .183
3 A 2 3 A4 -253 -524 -150 -.151
4 2 A 3 A4 0 -524 355 371
5 3 A 2 A4 0 -253 .607 .704
6 3 2 2 3 0 0 309 319
7 A4 A A 4 0 0 .809 1.124




Table 2. Accurate and asymptotic cumulants of the parameter estimators

o, (bias) a, | & (skewness) a, | o (kurtosis)
Acc. (n) Acc. (n) Acc. (n)
Case (200) (1000) Asy. (200) (1000) Asy. (200) (1000) Asy.

1 -91 -89 -.88 -6.16 -6.04 -6.02 59 54 53

2 -35  -34 -.34 -1.61 -158 -1.58 -2 -3 -3

3 -15  -13 -.13 51 .55 .56 -9 -9 -10

p 4 -13 -14 -14 -2.12 -216 -2.17 -2 -3 -2
5 -28 -.28 -.28 -4.09 -414 -4.16 16 17 17

6 -19 -19 -.19 -1.88 -190 -1.91 -6 -6 -6

7 -31 -31 -31 -6.60 -6.67 -6.69 59 61 61

1 1.61 155 1.54 2.14 2.00 1.97 36 28 27

2 .25 .25 .25 41 40 40 25 19 19

3 -60 -57 -.56 -1.11 -98 -.96 18 15 14

z 4 94 .90 .89 1.67 153 1.50 20 17 17
5 163 158 1.57 2.70 253 2.49 26 22 22

6 .61 .60 .59 1.15 1.10 1.09 11 10 10

7 293 2.82 2.80 403 3.75 3.69 43 37 35

Note. Acc.: Accurate values; Asy.: Asymptotic values.

Table 3. Ratios of the accurate and asymptotic standard error
for the parameter estimators

(n)  (200) (1000)
Case a;/z SE/ASE HASE/ASE SE/ASE HASE/ASE
1 1.39 1.0195 1.0181  1.0036 1.0037
2 1.76 1.0077 1.0073  1.0014 1.0015
3 1.65 1.0030 1.0025  1.0005 1.0005
p 4 151 1.0032 1.0035  1.0006 1.0007
5 1.15 1.0042 1.0044  1.0008 1.0009
6 1.46 1.0002 1.0001  1.0000 1.0000
7 74 1.0092 1.0091  1.,0018 1.0008
1 2.20 1.0317 1.0290  1.0059 1.0059
2 1.82 1.0242 1.0225  1.0045 1.0045
3 1.69 1.0189 1.0174  1.0036 1.0035
z 4 1.72 1.0193 1.0185  1.0037 1.0037
5 1.82 1.0208 1.0197  1.0039 1.0040
6 1.62 1.0132 1.0126  1.0026 1.0025
7 2.14 1.0290 1.0263  1.0054 1.0053

Note. SE: Accurate standard errors; ASE= (e, / n)"'*; HASE={(«, / n) + (Aat, I n*)}'°.



Spectral Magic

David Stoffer ( Univ. Pittsburgh)

Abstract:

The problem of estimating the spectral matrix of a multivariate time series that has slowly
changing dynamics has become a recent interest of mine. The problem is di cult and had to
be broken into smaller pieces. I will discuss the first two pieces; there are at least two more
pieces to the puzzle. In the first place, estimating the spectral density matrix of vector-valued
stationary time series is not easy because different degrees of smoothness are typically needed
for different components; this problem must be balanced with the fact that the matrix must
be positive semi-definite. I will discuss our approach and then move on to the harder task of

estimating the slowly changing spectral density of a univariate locally stationary time series.



ON APPROXIMATIONS FOR POWER-DIVERGENCE FAMILY OF STATISTICS

Vladimir Ulyanov ( Moscow State Univ. )

We study approximations for power-divergence family of statistics which includes in particu-
lar traditional goodness-of-fit tests: Pearson’s chi-square test, log likelihood ratio statistic and
Freeman-Tukey statistic. We get rate of convergence to chi-square distribution reducing the
original problem to problem of approximation of number of lattice points in large convex bodies.
The talk consists of two parts: at first we consider approximation for Pearson’s chi-square test.
It leads to classical problem in number theory about number of integer points in ellipsoids. The
second part is devoted to other statistics whose distribution functions could be represented as
probabilities that normed sums of independent integer valued random vectors hit convex sets
which are ”similar” to ellipsoids. In this case it is necessary to apply number theoretic results

obtained just recently.



On the asymptotic property of unit root process generated by locally
stationary processes

oboooooobooogoo
obooooooboooon

000000000 10000000AR(1) 00000000 100000000000000
gbooooobooobooooboooobooboooooooooooboooboooooooboooboon
0000000000000 00000000o0oUooUoooO (FCLT) 000000 Beveridge-
Nelson (B-N) 0 0000000000000 0OO0O0OO0ODOOOOODOOOOOOOOO iid. O
000000000000000000000000000000000 (LSP) 0000000
gooo0o0o0o0o0o0o0o0oUUUoOoUoUUUUUUUU FCLTOODODODOODOOOOOOOOO
gbooooobooooboooboboooobOooobooobobooooooooobooooooooon
O0OLSP 000000000000 OO0O0OO limiting Gaussian functional (LGF) 000000
O0O0ODODLAMNOOODODODODODDODDDODO

LSsp00doooooooooooon

TjT = Tj-1,T +UjT
j
=zo,T + E u;, T
i=1

ggo

To,T = U\/TX(O): X(0) ~ N(’YX#S%()’ X(0)L {e;}
oooooo

00 1 (LSPOO0DODOOOOOONOOOOOOOOOO FCLT).
Xr = BV (X(0),W)=X

ggo
t

WO (@,y) = o+ o (t, 1) y(t) - / o (v, 1) y(v)dv

— dX(t) = A(t,0)dW (1)



gbooooog

T{Lr (xT;6,pr) — LT (2T;60,1)}

1 |E€ | 1 -1 -1 1 —14
= 5 log |290| +§u'T{290 -3, }uT—ﬂTu}Eg Tr—
=T {LT (UT; 0) — LT (UT; 00)} (LAN)
2
_ ey - % G

LGF O :

_ BG’EI}) = g(l) (W,X)

:_ngo/o B(v,0) X (v)dW (v)

Oy

Bog,

. AA%mAnmwAw”meww>

2
O

Bob, [1_X() .+
= — 0 d v
3 /0 |4 (v,0)]? )

2
-6 = g (x)

2 2 .l 2
A (U
205 Jo |Ag (v,0)]

=60 = 0000000000 0ODODOO:

() 1= exp g (W, 3) 9 (1)}

B
2 T2

5y

o Xw e B X
_ep{ 6/0 |A90(V,0)|2dX() 2/0 IAoo(v,O)ld}

LAMN OO0 : Pp 000
(C1)

1
Ar (" + 8rr) = 1/ () = 3057 (1)

(C2)

(Ar (1), 51 (") = (S (°)”* 2,5 (n°)), Z~N(0,D),7LS

LAMN ODOOODOO:
(C3) {Pypr} 0 {Pypisyrr} O contiguous
(C4) Ppoysprr 000 St (n°) = S (n°)

=60+ 7= — 6 = (C3) 00000

Py sz (B#0) 000
2

LY’ X ()
G(2):>/ 7@;&/ AW,
T 0 |A90(V70)| 0 |A90(V70)|
:>(C4)|:||:||:||:||:||:||:|
000000 LAMNOODOOOOOO



The Method of Simulated Quantiles

David Veredas (Univ. Libre Bruxells)

We present an inference method based on quantiles, in the sense that functions of theoretical
quantiles, which depend on the parameters of the assumed probability law, are matched with
empirical quantiles, which depend on data. The optimization is based on simulations and the
method provides consistent and asymptotically normal estimators of the parameters of interest.
This method is useful for situations where the density function does not have a closed form, but
it is simple to simulate, and/or moments do not exist. In fact, all along the article, the method
is illustrated with the estimation of alpha-stable distributions. A thorough Monte Carlo study
and an empirical application to financial indexes show the usefulness of the approach.



A uniform Berry-Esseen bound for M-estimators for geometrically ergodic Markov chain

Valentin Patilea (INSA-IRMAR & CREST-Ensai, France)

Abstract:

Let {X,,}n>0 be a V-geometrically ergodic Markov chain with V' > 1 some fixed unbounded
real-valued function and consider M, ( ) =n"'Y}_| F( ,X;_1,Xx), € .AC R for some real-
valued functional F(-,-,). Define the M estimator ~, such that M, (7)) mingea Mp( )+ep
with ¢,, n > 1 some sequence of real numbers decreasing to zero. Under some standard regularity
assumptions, close to that of the i.i.d case, and under the moment assumption

3+e

2
\” oF O V() + V()

87( 7xuy)‘ + ’82( ,$,y)

for some constants € > 0 and C' > 0, the estimator ~, satisfies a Berry-Esseen theorem uniformly
with respect to the underlying probability distribution of the Markov chain. (joint work with

Loic Herve and James Ledoux)



On testing for Symmetry in Skew-normal Families

Marc Hallin (Univ.Libre Bruxells)

Skewed normal families of distributions recently have met an increasing interest in theoretical
as well as applied research. An embarrassing feature of those families is that their information
matrix, in the vicinity of symmetry, degenerates, which apparently compromises the classical
construction of tests for symmetry. A common opinion is that the optimal tests is the trivial
one = . We show that this conclusion is unnecessarily pessimistic, and is due to a wrong
perception of local experiments. After establishing local asymptotic normality in the vicinity of
symmetry, we easily derive the locally asymptotically optimal tests.

(joint with Christophe Ley and Anna-Clara Monti)
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