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Avant-propos
Le laboratoire Modélisation Stochastique et Traitement de Données de 'USTHB, organise
des journées scientifique le samedi 16 et le dimanche 17 novembre 2024. Cette rencontre
nationale a pour objectif principale la promotion de la recherche, le partage des connais-
sances et résultats aussi bien théoriques que méthodologiques. Ces journées seront, dédiées
aux jeunes chercheurs qui trouveront 'opportunité d’exposer leurs travaux pour les uns

et de se familiariser avec le monde de la recherche scientifique pour les autres.

Thémes Abordés

e Actuariat.
e Estimation non paramétrique.
e Modélisation Stochastique et Applications.

e Séries Chronologiques.
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organisateurs qui ont contribué au succés de ces journées scientifiques du laboratoire.

L’équipe organisatrice.
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1 Processus fractionnaires périodiques d’ordre 1

Pr. BELAIDE TIMERIDJINE Karima, Laboratoire de Mathématiques
appliquées (LMA), Université A/Mira de Béjaia

Abstract les modéles & mémoire courte sont avérés insuffisants dans le domaine de la
modélisation. En effet, la modélisation & I'aide de variables aléatoires qui présentent des
corrélations p(k) décroissantes en |k|*, avec a € [0, 1], ces corrélations sont donc non
sommables. Or, méme si les corrélations sont faibles, ’effet de ce comportement dit de
longue mémoire peut étre désastreux s’il on suppose l'indépendance des variables
aléatoires . L’idée de développer les modéles & mémoire longue s’impose naturellement.
Pour remédier a ces difficultés Gongalves (1987) a introduit une classe de modéles
appelée ARMA fractionnaires qui est une généralisation de la famille des modéles
ARMA(p; q) classiques. Ces modéles fractionnaires permettent aux ordres p et ¢ de
prendre des valeurs réelles non nécessairement entiéres. La premiére partie de ce travail
est consacré a I’étude du comportement des fonctions d’auto-covariances et
d’auto-corrélations des processus fractionnaires d’ordre 1 a coefficients périodiques.
Deux modéles seront présentés. La deuxiéme partie, est consacrée a 'étude de la
propriété de normalité asymptotique locale (LAN) des deux modéles considérés, nous
donnerons la décomposition quadratique de la fonction logarithme du rapport de
vraisemblance conditionnel ainsi que sa distribution asymptotique. En fin, la troisiéme
partie est consacrée a l'estimation. Pour chaque modéles nous proposons un estimateur

obtenu par la méthode de minimisation de la distance de Hellinger.

Keywords Processus de longue et courte mémoire, fonction d’auto-covariance et
auto-corrélation, processus périodique, inversibilité, causalité, propriété LAN,

Décomposition quadratique, Distance de Hellinger.
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2 A Classification Scheme for Time Series Data : A

Case Study on EEG-Based Motor Imagery

Dr. M. Aymen MEZIANI, USTHB

Abstract The presentation explores a classification scheme for time series data, with a
specific application to EEG-based motor imagery. We discuss the challenges associated
with time series classification, including the loss of temporal information and the
non-stationary nature of data. The talk highlights the use of spectral analysis, focusing
on the Penalized Quantile Periodogram as a novel feature extraction method to handle
complex EEG signals. Using this approach, we demonstrate improved accuracy in
Brain-Computer Interface (BCI) systems for motor imagery classification. The results
underline the importance of combining advanced statistical tools with machine learning

models to address real-world challenges in EEG analysis.

Keywords Time Series Classification, EEG Signals, Spectral Analysis, Machine

Learning
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3 Equivariant M estimator of the regression function

under independent data

Dr. BENSERADJ Hassiba, Université M’hamed Bougara Boumerdés

Abstract In this work, we explore an equivariant M-estimator of the regression function
in the framework of a heteroscedastic model, when the scaling parameter is unknown.
More precisely, we prove the uniform strong consistency with rate of the estimator. We
emphasize that, unlike the usual case where the scaling parameter is fixed, it must be
estimated here. Therefore, as auxiliary results, we establish the strong uniform
consistency of the scaling parameter estimator, based on the conditional median
absolute deviation cMAD, which is a useful result for our work and other frameworks.
Simulation studies are carried out to illustrate the merits of the scaling equivariance of
our regression function estimator compared to the usual M estimator. In addition, we
illustrate the performance of the scaling estimator and its robustness in presence of

outliers.

Keywords Equivariante M-estimator, Robust regression, scale-Equivariant, Strong

Consistency.
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4 The construction of utility function

DERRADJI Meriem, USTHB

Abstract Afriat’s method for constructing utility functions is a mathematical approach
to capturing an indi- vidual’s preferences and decision-making process. The method
involves observing an individual’s choices in a series of budget constraints and prices,
and then using mathematical optimization techniques to infer a utility function that
represents the individual’s preferences.

The key idea behind the method is that if an individual’s choices are consistent with
rational behavior, then their preferences can be represented by a utility function. By
analyzing the choices made by an individual in various budget scenarios, researchers can
estimate the parameters of the utility function, which describe how the individual values
different goods and services.

Afriat’s method has been used in economics to study consumer behavior and preferences
in various settings, such as consumption decisions, labor supply choices, and investment
decisions. By constructing utility functions using this method, researchers can gain
insight into the underlying preferences and motivations driving individual

decision-making processes.

Keywords Utility function, Revealed preferences, Afriat method, GARP, rationalized
data.
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5 Barrier diffusion models

EMZIANE Mohamed Amine, USTHB

Abstract in our article we discuss the pricing of a barrier option when the dynamics of
the underlying are defined by the Black-Scholes equation, where the volatility and the

derivative rate are stochastic.

Keywords Method of lines, barrier option, Stochastic volatility, Stochastique drift rate,

barrier difussion models.
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6 Valuation Analysis of Gasoline Refining Expansion

Project

YAICHE Amani Hanane, USTHB

Abstract This study investigates the financial implications of expanding gasoline
refining capacity through the lens of real options analysis and traditional net present
value (NPV) methods. The focus is on a proposed investment in a gasoline refining
project, highlighting the significance of flexibility in decision-making amidst market
uncertainties. By employing the Black-Scholes model, we assess the value of the real
option to delay investment until more favorable market conditions arise. This analysis
emphasizes the strategic importance of balancing immediate profitability, as indicated
by NPV, with the potential benefits of retaining decision-making flexibility through real
options. The findings suggest that firms should consider both approaches to enhance

their investment strategies and optimize their long-term value.

Keywords Real Options, Black-Scholes Model, NPV Investment Flexibility, Expansion
Project.

13
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7 Kernel density estimator for truncated widely

orthant dependent data

ABADA Imene, Lab. MSTD, Faculty of Mathematics, USTHB.

Abstract In numerous studies on survival and reliability, the data often appear
incomplete and show weak dependence structures. A particular issue emerges when
handling Widely Orthant Dependent (WOD) data, which do not exhibit independence
or strong mixing, but adhere to a distinctive dependence pattern across orthants.
Furthermore, random left truncation adds another layer of complexity, rendering
conventional estimation methods unsuitable. This research tackles these issues by
proposing a Kernel Density Estimator tailored for WOD data that are randomly left
truncated. We provide theoretical results demonstrating strong uniform consistency of

the estimators, broadening the outcomes usually obtained under independence.

Keywords Kernel density estimation, Non-parametric estimation, Random left
truncation, Widely Orthant Dependence, WOD.

15



Recueil de JSL’24 du Laboratoire MSTD

8 Asymmetric Kernel M estimator of regression

function for non-negative covariate

ABDELLAZIZ Safia, USTHB, Faculty of Mathematics MSTD laboratory

Abstract We propose a new type of kernel M-estimators for the regression function
that performs well on the boundary, when the explanatory variable is non-negative. The
approach considered in this paper is an application of asymmetric kernels. We establish
the uniform strong consistency rate of the estimator. The result holds for an unbounded
objective function. Through simulation studies, we illustrate the eectiveness of our
approach, highlighting the advantages of using asymmetric kernels for bias reduction in

non-parametric regression settings.

Keywords asymmetrics kernels, m-estimators, complete data, consistency ,robust

regression.

16



Recueil de JSL’24 du Laboratoire MSTD

9 Kernel estimator of the conditional hazard function
for truncated dependent data with functional

regressors

AFFANE Louiza, USTHB

Abstract In this presentation, we propose a new kernel estimator of the conditional
hazard func- tion when the explanatory variable takes values in an infinite-dimensional
space and the response

variable is subject to random left truncation and satisfies the a-mixing property. The
uniform almost sure consistency of the estimator is established, with rate, and its

performance is evaluated by a numerical study on simulated data.

Keywords functional data, hazard function, kernel estimator, strong mixing, truncated
data.

17
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10 Almost sure convergence of robust and Equivariant
M-estimators of the regression function in the

context of right censored data

BENBOUTELDJA Hamza, Faculty of Economic, Commercial and
Management Siences. University of Boumerdes, UM BB

Abstract This paper explores a robust and equivariant estimator of the regression
function under heteroscedastic models, when the scale parameter is unknown and the
data are subject to random right censoring. Based on the observed data, we introduce a
new kernel scale-equivariant M-estimator and establish its strong uniform convergence
rate. Simulation studies are performed to illustrate the behavior of our estimator for

finite samples.

Keywords Almost sure uniform convergence, Conditional scale, Equivariant

M-estimator, Heteroscedastic model, Random right censored data.
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11 Asymptotic normality of the relative error

regression for incomplete and dependent data

BENZAMOUCHE Sabrina, Laboratory of MSTD, Faculty of Mathematics,
USTHB

Abstract Let (Y;),_,., be a sequence of dependent random variables (r.v.) of interest
distributed as Y and EXi)1<i<n be a corresponding vector of covariates . The r.v. Y is
twice censored and satisfies the a—mixing property. In this paper, we are interested in
the relative error regression estimation in case of twice censored data. Under suitable

assumptions, the asymptotic normality of our estimator is established. A simulation

study is conducted to highlight the performance of our estimator.

Keywords Asymptotic normality, Kernel estimate, Relative regression error, Strong

mixing condition ; Twice-censored data.

19



Recueil de JSL’24 du Laboratoire MSTD

12 Some results about widely orthant-dependent data

BESSA Houria, USTHB

Abstract In this work, we investigate Widely Orthant Dependent (WOD) data,
specifically examining the implications of such data in the context of random right
censoring. Our discussion encompasses the regression estimator tailored for

right-censored WOD data, as well as key findings related to this estimator.

Keywords Censored data. Regression function. Kernel estimation. Widely orthant

dependent.
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13 Asymptotic normality of the conditional quantile
estimator for truncated and censored data with

functional covariate

CHEMERIK Hamida, Faculty of Sciences, UMBB,

Abstract . In this work, we investigate the asymptotic properties of a kernel estimator
for the conditional quantile in a left-truncated and right-censored (LTRC) model with a
functional covariate. Our objective is to establish the asymptotic normality of the

suitably normalized estimator, allowing the construction of confidence intervals.

Keywords Asymptotic normality, Conditional quantile, Functional data, Kernel
estimator, LTRC model
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14 Comparative of Dierent Competitive Methods

Estimators for nonnegative Data

DEBBAH Isma, Faculty of Mathematics,USTHB,Laboratory MSTD,BP

Abstract In this paper, we conduct a simulation study to compare the nite sample
performance of our proposed approaches the Gamma estimator and the modied Gamma
estimator (referred to as CLS and CLSM, respectively) , with several existing
estimators. The estimators we compare are the gamma kernel with reciprocal inverse
Gaussian kernel Scaillet (2004), Gamma Kernels considerd in Chen (2000), Shi and Song
(2016), and the local linear estimator Fan and Gijbels (1996)) which is well-known for
its boundary correction and robustness properties. The bandwidth is chosen based on the
Unbiased Cross Validation (UCV) criterion.

Keywords Gamma kernels, Regression function , Hille’s Lemma.
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15 Almost sure convergence with rate of a robust

regression estimator for twice censored data

DJELLADJ Wafaa, Lab. MSTD, Department of Probability and Statistics

Abstract Outliers or aberrant observations are usually present in survival data, we then
consider a robust regression estimation when the data are subject of twice censoring.

The almost sure convergence with rate over a compact set of a kernel M-estimator is
established.

Keywords Robust estimation - Twice censoring - Strong consistency
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16 Asymptotic properties of the NW kernel regression

estimator under WOD sequences

EL ALEM Kaber, University of Sciences and Technology Houari
Boumediene (USTHB)

Abstract In this paper, we investigate the strong uniform consistency rate of the
Nadaraya-Watson (NW) kernel regression estimator under a widely orthant dependence
model. The performance of the proposed estimator is illustrated through some

simulations.

Keywords Nadaraya-Watson estimator, Regression function, Strong uniform

consistency rate, WOD random variables
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17 Some simulations of change point in hazard rate

for censored survival data

ZABOOT Nassima, Lab. MSTD, Faculty of Mathematics, USTHB

Abstract The purpose of our simulation study is to evaluate the performance of a
nonparametric estimator of change point of the hazard function and its derivatives,

when data are independent, identically distributed and randomly right censored .

Keywords simulation of change point ; Hazard function ; Kernel estimator ; Strong

uniform con- sistency rate.
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18 Time Series and AI-Based Approaches for

Predicting Brucellosis Outbreaks in Algeria

AKERMI Seif Eddine, Laboratory L’TFORCE, Dept of Operations Research,
Fac. Maths, USTHB

Abstract Brucellosis remains a significant public health issue in Algeria, with endemic
cases and sporadic outbreaks. This study evaluates the performance of prediction
models for human brucellosis in the Thessa province, using Seasonal ARIMA
(SARIMA), Autoregressive Neural Network (NNAR), and SARIMA-NNAR hybrid
models. The predictive accuracy of these models was assessed using metrics such as
RMSE, MAE, and MAPE. Results showed that SARIMA and SARIMA-NNAR models
outperformed NNAR, providing more accurate forecasts. These findings highlight the
potential of these models to support policymakers in implementing timely and effective

strategies for brucellosis control.

Keywords Brucellosis, SARIMA, Autoregressive Neural Network (NNAR), Time series

forecast- ing 5 maximum.
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19 Forecasting models based on decision trees and
logistic regression

BOUCHAFAA Asma,Lab. MSTD, Faculty of Mathematics, USTHB

Abstract The purpose of this research is to evaluate forecasting models based on
decision trees, and for the realization of a decision support system on data and to
compare their performance. The users of such a decision support system will be decision
makers, mostly experts in nancial analysis, or credit risk managers in banks, or bank
supervisors or doctors looking for a diagnosis. In our case, we will be interested in some
of the diseases described in the TAHINA[5| survey conducted in 2007 by the National
Institute of Public Health and the possible causal relationships between them, such as
possible causal relationships between them as suggested by specialists. We We will be

interested in some diseases that can be predicted from the symptoms found.

Keywords forecasting models,decision trees,logistic regression.
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20 Stochastic Dynamic Programming for Portfolio

Selection

CHERFAOUI Yasmine, University of Sciences and Technology Houari
Boumediéne, USTHB

Abstract Stochastic dynamic programming (SDP) is an effective method for
addressing sequential decision-making problems in uncertain environments. Applied to
portfolio selection, SDP enables the modeling of investment allocation decisions over
time, while accounting for changing market conditions and various potential future
scenarios. This paper presents a model for portfolio selection that utilizes SDP to
optimize investment strategies under uncertainty, considering both risk and return over

a specified time horizon.

Keywords Portfolio selection, Stochastic programming, Dynamic programming,

Fractional programming.
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21 Study of the M|X]/G/1 Queue with Catastrophe

ZEGHIDI Mabrouka Leila, Faculty of Mathematics, USTHB, RIIMA
Laboratory

Abstract We consider a queueing system with a fixed service time by an unreliable
server under multiple vacations, with the possibility of catastrophes. We then assume
that catastrophes occur at rate v, following a Poisson process, and the duration of the
server’s vacations follows an exponential distribution with rate a.We suppose the system
initially contains k customers, and when the server enters the system, it immediately
begins serving a batch of k customers. At the end of a service, if the server finds fewer

than k customers in the queue, it will take a vacation with rate a.

Keywords Queuieng systems, Catastrophe.
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22 Testing Multivariate Discrete-Valued Time Series

for Lack of Serial and Cross-Correlation

BRAIRI Houssem, National School of Artificial Intelligence

Abstract We consider the problem of testing multivariate discrete-valued time series for
lack of serial and cross-correlation in the sequency domain. We propose a test statistic
which is based on the Walsh-Fourier spectral density estimators of the time series’
component processes. The distribution of the statistic is thereafter derived and the
asymptotic behavior of its bias is inspected. Finally, simulation results of the size and

power of the test are reported.

Keywords Cross-Correlation, Multivariate discrete-valued time series, Serial

Correlation, Walsh- Fourier spectral density
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23 Neural Network vs. ARIMA for Electricity

Demand Prediction

FALI Fatima

Abstract Electricity demand forecasting is a critical task in energy management,
influencing decisions on production, transmission, and distribution. Accurate predictions
enable optimized grid operations, demand response programs, and investment planning.
This study compares the performance of AutoRegressive Integrated Moving Average
(ARIMA) models and Deep Learning Neural Networks (DLNNs) for forecasting
electricity consumption. Our analysis evaluates the models’ accuracy, scalability, and
applicability in real-world scenarios. By leveraging the strengths of both approaches, we

aim to contribute to more effective and efficient energy management strategies.

Keywords Time series, Forecasting, Deep learning, Neural Network, ARIMA.
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24 Self-excited threshold bivariate Poisson INGARCH

models

SADOUN Mohamed

Abstract This communication proposes a bivariate threshold integer-valued
autoregressive model, with multiple regimes (K > 2), based on Conditional bivariate
Poisson distribution (hereafter referred to as SET — BP — INGARCH (K;1)). This
model will be useful for analyzing the bivariate number of certain arrivals in a fixed time
interval with nonlinearity behavior. First, we give the formulation of the model using the
INGARCH framework, particulary the Bivariate Poisson distribution with trivariate
reduction by a multiplicative factor. Second, we provide two statistical inference
procedures, namely : two estimation methods including the ordinary least squares
(OLS) method, and the conditional maximum likelihood (C'M L) method. Finally, the
performances of the obtained inference procedures will be evaluated via an intensive

simulation study and application on real data.

Keywords Bivariate Poisson INGARCH ; Self-Excited Threshold BP — INGARCH ;
trivariate reduction ; (OLS) and (C'M L) estimators.
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