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Truncated sequential Monte Carlo test with exact power

Ivair Silvaa,b,1 and Renato Assunçãoc,2
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Abstract. Monte Carlo hypothesis testing is extensively used for statistical
inference. Surprisingly, despite the many theoretical advances in the field,
statistical power performance of Monte Carlo tests remains an open question.
Because the last assertion may sound questionable for some, the first goal in
this paper is to show that the power performance of truncated Monte Carlo
tests is still an unsolved question. The second goal here is to present a solu-
tion for this issue, that is, we introduce a truncated sequential Monte Carlo
procedure with statistical power arbitrarily close to the power of the theoreti-
cal exact test. The most significant contribution of this work is the validity of
our method for the general case of any test statistic.
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Bayesian analysis of multiple-inflation Poisson models and
its application to infection data
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Abstract. In this article we propose a multiple-inflation Poisson regres-
sion to model count response data containing excessive frequencies at more
than one non-negative integer values. To handle multiple excessive count re-
sponses, we generalize the zero-inflated Poisson regression by replacing its
binary regression with the multinomial regression, while Su et al. [Statist.
Sinica 23 (2013) 1071–1090] proposed a multiple-inflation Poisson model
for consecutive count responses with excessive frequencies. We give several
properties of our proposed model, and do statistical inference under the fully
Bayesian framework. We perform simulation studies and also analyze the
data related to the number of infections collected in five major hospitals in
Turkey, using our methodology.
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Poisson–Lindley INAR(1) model with applications

M. Mohammadpoura, Hassan S. Bakouchb and M. Shirozhana

aUniversity of Mazandaran
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Abstract. The paper focuses on a new stationary integer-valued autoregres-
sive model of first order with Poisson–Lindley marginal distribution. Sev-
eral statistical properties of the model are established, like spectral density
function, multi-step ahead conditional measures, stationarity, ergodicity and
irreducibility. We consider several methods for estimating the unknown pa-
rameters of the model and investigate properties of the estimators. The per-
formances of these estimators are compared via simulation. The model is
motivated by some applications to two real count time series data.
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Ristić, M. M., Nastic, S. A. and Miletic Ilic, V. A. (2013). A geometric time series model with
dependent Bernoulli counting series. Journal of Time Series Analysis 34, 466–476. MR3070869

Sankaran, M. (1970). The discrete Poisson–Lindley distribution. Biometrics 26, 145–149.
Schweer, S. and Weiß, C. H. (2014). Compound Poisson INAR(1) processes: Stochastic proper-

ties and testing for overdispersion. Computational Statistics and Data Analysis 77, 267–284.
MR3210062

Steutel, F. W. and van Harn, K. (1979). Discrete analogues of self-decomposability and stability.
Annals of Probability 7, 893–899. MR0542141

Tjøstheim, D. (1986). Estimation in nonlinear time series models. Stochastic Processes and Their
Applications 21, 251–273. MR0833954

Weiß, C. H. (2008). Thining operations for modeling time series of count—a survey. AStA Advances
in Statistical Analysis 92, 319–341. MR2426093

http://www.ams.org/mathscinet-getitem?mr=0968000
http://www.ams.org/mathscinet-getitem?mr=1973555
http://www.ams.org/mathscinet-getitem?mr=2507983
http://www.ams.org/mathscinet-getitem?mr=2874378
http://www.ams.org/mathscinet-getitem?mr=3070869
http://www.ams.org/mathscinet-getitem?mr=3210062
http://www.ams.org/mathscinet-getitem?mr=0542141
http://www.ams.org/mathscinet-getitem?mr=0833954
http://www.ams.org/mathscinet-getitem?mr=2426093


Brazilian Journal of Probability and Statistics
2018, Vol. 32, No. 2, 281–308
https://doi.org/10.1214/16-BJPS343
© Brazilian Statistical Association, 2018

The exponentiated logarithmic generated family of
distributions and the evaluation of the confidence

intervals by percentile bootstrap
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Abstract. We study some mathematical properties of a new generator of con-
tinuous distributions with three additional parameters, called the exponenti-
ated logarithmic generated family, to extend the normal, Weibull, gamma and
Gumbel distributions, among other well-known models. Some special models
are discussed. Many properties of this family are studied, some inference pro-
cedures developed and a simulation study performed to verify the adequacy of
the estimators of the model parameters. We prove empirically the potentiality
of the new family by means of two real data sets. The simulation study for
different samples sizes assesses the performance of the maximum likelihood
estimates obtained by the Swarm Optimization method. We also evaluate the
performance of single and dual bootstrap methods in constructing interval
estimates for the parameters. Because of the intensive simulations, we use
parallel computing on a supercomputer.
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On the number of unobserved and observed categories when
sampling from a multivariate hypergeometric population

Sungsu Kima and Chong Jin Parkb
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Abstract. Consider taking a random sample of size n from a finite popu-
lation that consists of N categories with Mi copies in the ith category for
i = 1, . . . ,N . Each observed unit in a sample is presumed to have a prob-
ability 1 − p (0 < p < 1) of getting lost from the sample. Let S denote the
number of categories not observed in the sample and Sj denote the number of
categories where j samples are observed for j = 1, . . . , n. In this paper, the
probability distribution and factorial moments of S and Sj are studied. A ma-
trix inversion algorithm is used in order to facilitate numerical computations
in obtaining the probabilities and factorial moments. A couple of examples of
the problem considered in this paper may include a filing or storage process,
where objects are randomly assigned to files or storage bins, and from time
to time, objects may be missing or have disappeared, species as categories in
a capture-recapture problem, or DNA sequence study.
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Mixture models applied to heterogeneous populations
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Abstract. Mixture models provide a flexible representation of heterogene-
ity in a finite number of latent classes. From the Bayesian point of view,
Markov Chain Monte Carlo methods provide a way to draw inferences from
these models. In particular, when the number of subpopulations is consid-
ered unknown, more sophisticated methods are required to perform Bayesian
analysis. The Reversible Jump Markov Chain Monte Carlo is an alternative
method for computing the posterior distribution by simulation in this case.
Some problems associated with the Bayesian analysis of these class of mod-
els are frequent, such as the so-called “label-switching” problem. However,
as the level of heterogeneity in the population increases, these problems are
expected to become less frequent and the model’s performance to improve.
Thus, the aim of this work is to evaluate the normal mixture model fit using
simulated data under different settings of heterogeneity and prior information
about the mixture proportions. A simulation study is also presented to eval-
uate the model’s performance considering the number of components known
and estimating it. Finally, the model is applied to a censored real dataset con-
taining antibody levels of Cytomegalovirus in individuals.
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Identifiability of structural characteristics: How relevant is
it for the Bayesian approach?

Ernesto San Martína,b
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Abstract. The role of identification in the Bayesian approach is still de-
batable. Since Lindley [Bayesian Statistics. A Review (1971) Philadelphia],
most Bayesian statisticians pretend that unidentifiabiity causes no real dif-
ficulty in their approach. Recently, Wechsler, Izbicki and Esteves [Amer.
Statist. 67 (2013) 90–93] provide a simple example illustrating this perspec-
tive. By critically reading Wechsler, Izbicki and Esteves [Amer. Statist. 67
(2013) 90–93], we intend to show that the Bayesian approach is far from be-
ing free of the identification problems, provided that the interest is focused
on the interpretation of the parameters. It is written using a rather ancient
style, the so-called Platonic dialogues. In modern times, there are beautiful
examples of that, particularly in Foundations of Mathematics, where debat-
able subjects are discussed: let us refer Heyting [Intuitionism. An Introduc-
tion (1971) North-Holland Publishing Company], where the debate between
a formalist and an intuitionist is presented as a dialogue; or Lakatos [Proofs
and Refutations. The Logic of Mathematical Discovery (1976) Cambridge
University Press], where the relationship between proofs and conjectures is
magnificently illustrated. We hope that this style will help to understand why
identifiability really matters in the Bayesian approach.
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Nonlinear filtering with correlated Lévy noise characterized
by copulas

B. P. W. Fernando and E. Hausenblas
Montanuniversitaet Leoben

Abstract. The objective in stochastic filtering is to reconstruct the informa-
tion about an unobserved (random) process, called the signal process, given
the current available observations of a certain noisy transformation of that
process.

Usually X and Y are modeled by stochastic differential equations driven
by a Brownian motion or a jump (or Lévy) process. We are interested in the
situation where both the state process X and the observation process Y are
perturbed by coupled Lévy processes. More precisely, L = (L1,L2) is a 2-
dimensional Lévy process in which the structure of dependence is described
by a Lévy copula. We derive the associated Zakai equation for the density
process and establish sufficient conditions depending on the copula and L for
the solvability of the corresponding solution to the Zakai equation. In partic-
ular, we give conditions of existence and uniqueness of the density process, if
one is interested to estimate quantities like P(X(t) > a), where a is a thresh-
old.
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Some unified results on stochastic properties of residual
lifetimes at random times

Neeraj Misra and Sameen Naqvi
Indian Institute of Technology Kanpur

Abstract. The residual life of a random variable X at random time � is
defined to be a random variable X� having the same distribution as the con-
ditional distribution of X − � given X > � (denoted by X� = (X − �|X >

�)). Let (X,�1) and (Y,�2) be two pairs of jointly distributed random vari-
ables, where X and �1 (and, Y and �2) are not necessarily independent. In
this paper, we compare random variables X�1 and Y�2 by providing suffi-
cient conditions under which X�1 and Y�2 are stochastically ordered with
respect to various stochastic orderings. These comparisons have been made
with respect to hazard rate, likelihood ratio and mean residual life orders. We
also study various ageing properties of random variable X�1 . By considering
this generalized model, we generalize and unify several results in the liter-
ature on stochastic properties of residual lifetimes at random times. Some
examples to illustrate the application of the results derived in the paper are
also presented.
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Products of normal, beta and gamma random variables:
Stein operators and distributional theory
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Abstract. In this paper, we extend Stein’s method to products of independent
beta, gamma, generalised gamma and mean zero normal random variables. In
particular, we obtain Stein operators for mixed products of these distributions,
which include the classical beta, gamma and normal Stein operators as special
cases. These operators lead us to closed-form expressions involving the Mei-
jer G-function for the probability density function and characteristic function
of the mixed product of independent beta, gamma and central normal random
variables.
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