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Fuzzy Co-Clustering using Information Distance
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Abstract: With the rapid growth of data in various scientific domains, the need for effective methods to an-
alyze and extract hidden patterns has become increasingly important. Among clustering techniques, fuzzy
clustering has gained significant attention due to its high flexibility in handling ambiguous and overlap-
ping data. This paper introduces and investigates an advanced algorithm called interval-based bidirectional
fuzzy co-clustering (ibFCC) designed for imprecise environments. Using real-world biomedical datasets,
the performance of this algorithm is compared with several related methods. The results indicate its relative
superiority in terms of accuracy, interpretability, and clustering evaluation metrics.
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A New Thinning Method of Spatial Point Processes Based on using
Boolean Random Set Models

Reza Asadi', Mojtaba Khazaei', Mojtaba Ganjali'

Department of Statistics, Shahid Beheshti University, Tehran, Iran

Abstract: Spatial point processes are statistical models for the analysis of point patterns. One of the
methods of making new point processes is thinning the pre-existing point processes. In this paper, a
new dependent thinning algorithm based on a Boolean random set is proposed. This algorithm can be
considered as a generalization of the Stoyan thinning algorithm in the interrupted point process. Some
properties of the thinned processes and eliminated point processes resulted from the application of
the proposed thinning algorithm on the homogeneous Poisson point process, have been studied. Some
summary statistics of the both thinned and eliminated point processes are calculated. Palm likelihood
method is used to estimate parameters of these models. Finally, the proposed models are used to model

two real datasets.

Keywords: Homogeneous Poisson point process; Cox process; Boolean random set; Dependent
thinning; Cox process; Palm likelihood.

Mathematics Subject Classification (2020): xxAxx, xxBxx, xxCxx.
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A Symmetry Goodness-of-Fit Test for Continuous Distributions

under Left Truncation and Right Censoring

Masoumeh Akbari

Department of Statistics, University of Mazandaran, Babolsar, Iran.

Abstract: In this paper, a test statistic is first introduced for assessing the symmetry of continuous distribu-
tions under right-censored and left-truncated data. It is shown that the proposed test statistic is asymptotically
normal. In an extensive simulation study, the power of the proposed test is examined. The results indicate
that the test performs satisfactorily. Finally, the applicability of the test statistic is demonstrated through a

real data example.

Keywords: Goodness-of-fit test, Symmetric distribution, Left-truncated and right-censored data.

Mathematics Subject Classification (2020): 62N01, 62G10.
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A class of integer-valued bilinear time series model with applications

Rana Bamdadi and Mehrnaz Mohammadpour

Department of Statistics, University of Mazandaran

Abstract: This study presents a specific class of integer-valued bilinear model of order 2 for nonlinear
time series. These models possess the flexibility to incorporate the new individuals into the model in a way
that allows them to behave independently. The modeling methodology applies to processes characterized
by overdispersion, relying on a non-linear framework. The main characteristics of the proposed model are
established. For computational purposes, some approaches for parameter estimation are carried out. To
evaluate the performance of them, simulation experiments are conducted. To illustrate the modeling strat-
egy, a social science cases is analyzed.

Keywords: Forecasting, Integer-valued bilinear process, Saddlepoint approximation, Whittle method.
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A discrete stress—strength interference model based on universal

generating function
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Abstract: Continuous stress—strength interference (SSI) model regards stress and strength as continuous
random variables with known probability density function. This, to some extent, results in a limitation of
its application. In this paper, stress and strength are treated as discrete random variables, and a discrete SSI
model is presented by using the universal generating function (UGF) method. Finally, case studies demon-
strate the validity of the discrete model in a variety of circumstances, in which stress and strength can be

represented by continuous random variables, discrete random variables, or two groups of experimental data.
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Ethics in Statistics and Probability

Ali Dolati!

1Yazd University, Department of Statistics

Abstract: Today, with the expansion of the use of statistical data and methods in waste, there are un-
ethical practices such as the misuse of data, the presentation of biased and inaccurate content of the
results of analyses, and the lack of transparency in the presentation of reports, in an informed or biased
manner. Therefore, it is vital to strengthen public confidence in statistics and to maintain the health
and credibility of the field, to educate and promote ethics. The purpose of this paper is to provide
a model for the inclusion of ethics in statistics courses, so that students can learn about social and

professional development in addition to learning the theoretical and applied concepts of statistics.

Keywords: Statistics education, ethics in statistics, curriculum, professional training, data privacy.
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The Role of Stochastic Processes in Artificial Intelligence and Data

Science: A Case Study

Azam Rastin’

!Shahid Chamran university of Ahvaz

Abstract:

Stochastic processes are a foundational component in modeling uncertainty and dynamics within
Artificial Intelligence (AI) and Data Science. This paper presents a theoretical and empirical investi-
gation into the role of stochastic processes in Reinforcement Learning (RL), focusing on a case study
using the classical Gridworld environment. We formalize the decision-making process as a Markov
Decision Process (MDP), and examine how stochastic transition dynamics influence learning policies
and value estimation. Experimental results demonstrate how varying the stochasticity of the environ-
ment impacts policy convergence, optimality, and stability. These findings provide critical insights
into the importance of accurate modeling of environment dynamics for robust Al systems.
Keywords: Most important keywords of article (3-5 items) should appear here.

Mathematics Subject Classification (2020): 60J20¢ 68T05¢« 68T20.
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The INAR(1)-PJ Process: A New Alternative to the Poisson INAR(1)

Process

Mahdi Rasekhi'
! Department of Statistics, Faculty of Mathematical Sciences and Statistics,

Malayer University, Malayer, Iran

Abstract: In this paper, we introduce a first-order non-negative integer-valued autoregressive model, in
which the innovation process follows a newly proposed one-parameter distribution. To estimate the un-
known parameters of the model, two estimation approaches are considered: conditional maximum likeli-
hood and Yule-Walker methods. A simulation study is conducted to evaluate the performance and efficiency
of these estimation techniques. Furthermore, the practical applicability of the proposed model is demon-
strated through the analysis of a real-world data sets, showing that it outperforms the traditional Poisson

INAR(1) model.

Keywords: Juchez probability distribution, count data, over-dispersion, INAR(1) process.

Mathematics Subject Classification (2020): 62M10¢« 62F10¢ 62E15.
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Investigation of Stochastic Bifurcations in the Logistic Growth Model

of Populations

Samira Mahmooee', Omid RabieiMotlagh?,Hajimohammad Mohammadinejad?3

1,23 Dept. of Applied Math., University of Birjand, Birjand, Iran

Abstract: The logistic growth model is employed as a key tool in analyzing the behavior of populations and
biological processes. Given the increasing population and environmental challenges, sustainable resource
management is essential. This paper investigates the bifurcations of the logistic growth equation under the
influence of Wiener motion and stochastic factors. The results obtained reveal sudden changes in the ex-
pected value and the occurrence of P-bifurcation in the system’s behavior. The objective is to provide a
comprehensive framework for a better understanding of the dynamics of population systems under unstable

conditions.

Keywords: Logistic growth model, Stochastic bifurcation, Stochastic equations, Probability density func-
tion.

Mathematics Subject Classification (2020): 37G10¢ 34F05¢ 37N25.
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Handwritten Digit Recognition Using a Machine Learning Approach

Arezo Hajrajabi', Nooshin Rezaei Taleghani?
! Department of Statistics, Imam Khomeini International University, Qazvin

2Department of Statistics, Imam Khomeini International University, Qazvin

Abstract:

In recent years, with the expansion of visual data and the growing need for its automatic processing and
analysis, the issue of handwritten digit recognition has emerged as a significant and practical problem in the
fields of machine learning and computer vision. In this research, the problem of handwritten digit recogni-
tion has been investigated and implemented using machine learning algorithms such as Random Forest and
Decision Tree. For this purpose, the Persian Hoda dataset has been utilized. The performance of these mod-
els has been evaluated using appropriate statistical metrics, and the results indicate the superior efficiency

of Random Forest compared to Decision Tree.

Keywords: Machine Learning, Handwritten Digit Recognition, Random Forest, Decision Tree.

Mathematics Subject Classification (2020): 68T07, 68110, 62H30.
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A Comparison of the Profiling and Unrestricted Approaches in

Fitting Regression Models Based on Mixed-Frequency Data Sampling

Farzin ranjbar, Ali Aghamohammadi', Majid Adib?
'Department of Statistics, University of Zanjan

2Department of Mathematics, University of Zanjan

Abstract: This article compares the profiling and unrestricted estimation methods for parameter estima-
tion in regression models based on mixed-frequency data (MIDAS). The profile method, which combines
ordinary least squares (OLS) for estimating regression coefficients with the optimization of polynomial
weighting parameters, demonstrates superior computational efficiency and lower prediction error compared

to the unrestricted parameter estimation approach.

Keywords: Mixed data sampling regression, Unrestricted estimation method, Profiling estimation method.
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A seasonal Integer-Valued AR(1) model with Delaporte marginal
distribution

Maryam Shalbaf!, Gholam Ali Parham?
Department of Statistics and Mathematics, Sho.C., Islamic Azad University, Shoushtar, Iran
2Department of Statistics, Faculty of Mathematical Sciences and Computer, Shahid Chamran University of
Ahvaz

Abstract: Real-count data time series often show the phenomenon of the overdispersion. In this paper,
we introduce the first-order integer-valued autoregressive process with a seasonal structure. The univariate
marginal distribution is derived from the Delaporte distribution and the innovations are convolution of Pois-
son with a-fold zero modified geometric distribution, based on binomial thinning operator. Some properties
of the model are derived. The methods of Yule-Walker, conditional least squares and conditional maximum
likelihood are used for estimating the parameters. The Monte Carlo experiment is conducted to evaluate the

performances of these estimators in finite samples. At the end this model is illustrated using a real data set.

Keywords: Delaporte distribution, seasonal INAR(1) model, a-fold zero modified geometric, binomial
thining.
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A Fuzzy Approach to Data Clustering Based on the FCM Algorithm
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Abstract: With the growing volume of data, analyzing and extracting meaningful patterns has become a
major challenge. Clustering is a widely used technique for grouping similar data points. In conventional
clustering methods, each data point is assigned to a single cluster; however, in practice, some data points
lie on the boundaries between clusters and cannot be classified definitively. Fuzzy clustering, which allows
a data point to belong to multiple clusters simultaneously, provides a more flexible and realistic approach.
This method has gained considerable attention from researchers due to its superior modeling capabilities,
error reduction, and adaptability. This paper presents an overview of fuzzy partitioning, fuzzy clustering,

and the Fuzzy C-Means (FCM) algorithm.

Keywords: Fuzzy partitioning, Fuzzy clustering, Fuzzy C-Means (FCM) algorithm
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Invastigation in PTE Asymptotic Behavior in the Present of
Multicollinearity

Seyed Amirhossein Tabatabaei Shirazi, Mahdi Emadi, Mohammad Arashi, Solmaz Seifollahi

Department of Statistics, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract: The Cox proportional hazards regression model is widely used for analyzing survival data with
covariates. However, its performance can deteriorate in the presence of multicollinearity, leading to unre-
liable estimates when using the standard partial likelihood approach. In this paper, we extend the pretest
estimator based on the Liu method to improve the accuracy of coefficient estimation. We derive the asymp-
totic theoretical properties of the proposed estimator and evaluate its performance through extensive Monte
Carlo simulations. We also demonstrate how this estimation strategy can be applied to real survival data.
The results show significant improvements, highlighting the practical advantages of this estimator for re-
searchers working in survival analysis.

Keywords: Cox proportional hazards model, Liu estimator, Multicollinearity, Pretest estimator.
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How did the theory of stochastic processes contribute to the model

developed in the modern synthesis of evolution?

Dr. Hamidreza Oreizi'

! Department of Psychology, University of Isfahan

Abstract: Perhaps the most important theory that changed all human and social concepts was the emergence
of Darwinian evolution and Mendelian genetics, which were presented within six years of each other in the
19th century and changed human thinking about humans, their environment, all animals and even plants.
In 1942, Julian Huxley linked these two theories in a combined model that he called the modern synthesis.
This combined model helped this theory to survive. In this article, we explain mutation, which is viewed
differently in the views of Darwin and Lamarck (English and French scientists), using random processes,
and we explain the types of mutations and their classification using random processes. This classification

has helped the modern synthesis theory to continue to maintain the link between evolution and genetics.

Keywords: Stochastic processes — Darwinian evolution — Mendelian genetics — Mutation — Classification
of mutations.

Mathematics Subject Classification (2020): 60J70.
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Estimating CoVaR Based on Copula-GARCH method and GED

Distribution

Fatemeh Alizadeh!,Mohammad Amini 3, Gholam Reza Mohtashami Borzadaran?

Department of Statistics, Ferdowsi Univercity of Mashhad

Abstract: Risk is one of the basic concepts in financial markets and its measurement and analysis is
very important. In this article, we study one of the most important methods of measuring risk, namely
conditional value at risk, in the bivariate case using two time series of returns. Next, we examine the
dependence structure of these returns based on the detailed function and use GARCH models with
marginal distributions (GED) in the time series to predict the variance. Finally, the method is applied

to real data.

Keywords: Sistemic Risk,Conditional Value at Risk, GARCH Model, Copula Function, GED
Distribution.

Mathematics Subject Classification (2020): 62P05, 62M10, 62H05, 91B84.
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A review of the use of the family of phase-type distributions in the

generalized shock model.

Sirous Fathi Manesh !, Muhyiddin Izadi >
! Department of Statistics, University of Kurdistan, Sanandaj, Iran

2Department of Statistics, Razi University, Kermanshah, Iran

Abstract: The utilization of phase-type (PH) distributions - defined through discrete-time and continuous-
time Markov processes - is increasingly prevalent in modelling non-negative discrete and continuous ran-
dom variables. In recent years, these distributions have gained considerable attention among reliability re-
searchers for their application in various shock models. This paper presents a comprehensive review of PH
distribution applications in three principal shock models: the generalized shock model, generalized cumu-
lative shock model, and generalized delta shock model. We provide theoretical justification for employing
PH distributions in these shock models, followed by derivation of both shock count distribution and system

lifetime distribution using the inherent matrix-based relationships characteristic of PH distributions.

Keywords: Generalized cumulative shock model, Generalized delta shock model, Generalized extreme

shock model, Markov Processes, Phase-type distribution family.
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Investigating the asymptotic performance of the hybrid estimator in

the linear measurement error models
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Abstract: In this paper, a hybrid estimator is introduced for improving the accuracy of estimators in linear
measurement error models with stochastic linear restrictions,and the asymptotic properties of the introduced
estimator are investigated. The performance of the introduced estimator is examined using the mean square
error matrix criterion compared to some existing estimators.Finally, the performance of the introduced esti-

mator is evaluated using a simulation study.

Keywords: Hybrid estimator, Linear measurement error model,Stochastic linear restrictions, Multicollinear-
itys.

Mathematics Subject Classification (2020): 62J05, 62J07.




Jlaz| Hliens pmes 5L Seminar On Probability
Sala sl 2] e and Stochastie Processes 4

", R
‘),
N STATiSTICAL SOC' |

August 30-31, 2025

University of Kurdistan O Al t.'«’)'('

VErE et 45 A
bb:;alf..‘;ila

& Sl s slaiel Clbls sl 3,50 53 g 5m 5 SIS 5 s 4l
4 beass F S @05 5
T et oo M sasl Ol ¢ (s o kil (Lo
Ol cagden godhal 313 o151 cdgin dly slol 5 25L ) 058"
Ol g ool 15T o815 g dly QLT 5 o2y 05 87

Ol g ¢ sadhunl 3157 o315 chgin d>ly Ll 5 5L, 05,87

53312 osbiaty 23S a $ 3, (UGG) 5 dleass 5,008 555 51 5 it s 55l (gl it ((223) V5 (Conglie)
(Bayesian) 3. 55 5 «(Bootstrap) ols S5s> sy (MLE) olezs poeSle gy Jali (ol 5500, 5HR 2l
sl slonsls 1 classls (3t ol ol aallh s slisnl St el 5 5 slaiss S 5 s
sz (2815 Lol LM)JT;: sl By o, VYo Y B AV bl (b (ol s C}—wli) Olnl adldl dilais 55 (Sw55L

X o s oS b scadd €6 8,13 iy psypn R= P(Y < X) Canglins 25 sleel Skl 2al,lsysls cdlio ol s 0aS

s8lee ((n = 0N ym = of slocs) sl Ssline (ms0ss (28,5 5 s basst i oy Sl olis ks asd
gama slaosls j3 Cuslp Ol Sogn gy priges amsge Gl Loty ple & Cond (6558 solael sladolb 5 5l
3 S S Ssln psome 5 o Soml MLE 4 S o 5500 0Kk 4281 S a3 R syl sl oolin (225
Bl 558 anl 35 i Slellan b eslin s al ool & csisls 5Ls YL s (Koo b oslials slansls Ll 5
srskesl BB pole w5 (55m s1es S b & bt 5,008 ailo ipblhanil (slams 5 oS5 &S wnsn OLS 3ais

.,”Tra\); o ldlBl 5 cign slaojsm s balels Glsebl b Ll (51

‘S Ui'-” ¢ dLQ;:udJ) ro:...SLo Lﬁw‘gm—u’i&: c4§f ﬁélﬂr:.w“ _}Q’J_f.of@)’}: 2‘5.3:515‘5..&55‘}

620 (Yo Y2) 2L, sag s3e 35

azam.karandish@iau.ac.ir ol |



S 3 S S gla g 4l

dodie )

b oo bons (ales 5o LT 03330 50 035 4 425 b i (a8l (slo sls sty Jon 3 Sl 5 e 3Ll 5o
Gl AW Ll gl ams s Sl il SIS 5,0 G clb sty S e g e sk 4 ki Sllasil b sz s w55
st oalil b mjs Sl gl eoln VA Ll J8 & (ol 2, i cuload bl gd5m cal 325 6L 5315
ol 03 Sl sle 55 51 (ol wamelol s SVslas 5 s Liolag & S ap Jedlins S¥slas i ol
sk & S gle s 4 b 2ebl a958) (e b sy i (ool Yo VT B ool VAA S Jli Sl a8 o LJB
5358 pole 1 i 53 n S a5yt 58 3100 ol 31 asliid s3] -l ol 5y Bl 3
soul 4 e § 505m opl el )y Ul s S 4 elatz ] 5 (S5 S psle 5 CekS it Oliabl Sl dlez )
w5le Sl (55T ln 55 Lo 255 4 4515 (oo S35 on (S0etS 5 Sz o iline (5laslh) L s (glaosls 42 yana
o i gl el Sl gl w555 s sl s gl s (ulal ol o X5d Cho s sls 5 Jbes gl s
S Hgh or 3L sgz g sad 451 sl w55 2 b ae b mis (b Comge 2t s Sl il sy 4 by
S G L 0T (VAYD) 5,08 o Sl 5,008 35 (ol CpsS 5 (omlid S o) SblB s Ggyme (sl s )
s ol (oo bl ans Sl (U pmly w5l oo @5 bbb Ly, ﬁ;;of@)'ﬁ Sobplas (Yoo ) psy
b o s e gloslns 51 (G 50 8 R = PV < X)) &) g0t  Zanslio 5 slazel bl ooyls Jul8
}:J?S@j,:j,;ﬁ S ash 0 (B8 5 did 5 g Cuglie Bme Cla Vg X halas pite g3 cdllis ol s csbralel

el sad S (1)) daly 5o 35 nl Sl JB b S on Sns (UGG) o lpeas

Flz) = Orzp= (Ve 2@ N[ _gm2@ =110, o<z <), 0>0, A>0,c>0  (\.Y)

il Sty 5 Sypo 0 R o lada 13

_ O
_9\-1-9“.

R=PY <X)= /\ P(Y < X|X =2)fx(z)dx

el gl 355 UK a4 B 8 e Oy 5 0y 51 s Jais angliam 25 szl Bl

VAY



O s s 4}9)‘ J ‘Lf:'”'}f &x‘)\s‘

sl sbegia, Y
LI BN C‘J,zl...\ (\Y) sl J'\ Lassls @LQ.;.:.»:JQ &)\i‘ Cb
l(e\nga)‘vc) = IOgL(H\,H",)\,C)

=mlog(f#y) + nlog(fy) + (m +n)log A — (c+ V)

> loga; + > logy
i=) i=)

U A —c
+ (0= V) D log (Y —e =Y

i=)

—% D =)+ =)

=\ i=\

+ (0 = V)Y log (\ — e 2BV, ().Y)
=\

20 d}ojﬁj\ R)\mwjm}.:@& Cy /\‘Gy 49\ 6‘;7 o.,\.n-"g:,w;bq Vs las cu}n\)guwéf 6&62.&.& wl:mb

255 50t
6(2 1(6y,0v,\,¢c) = +Zln
0 1
TS ——1(0y,60x, \, ¢) = +2n
a1 o) = P = (e + Z;A(y”)
" A(xy)e M) n ;e AW
ro- (A g(m )+ -0 A(yé(yi) )
i=\ i=\
210y 0. 0) = — (S + Y )
i=) i=)
+2 (Z (A(e:) = Blz:) + ) (Alyi) — B(yz)))
i=) i=)
— (0, - \)% i A(mlc)*z;iB(ml)e_/\A(m

S5l eplply whas G Ca) = ) — e MED |, B(y) = 27 In(2;) A(xy) = (2,0 =) e ol 5 S
el 31 258 b lge SVsla cal loen > 5 Sk b sls (B Gt 03l L3 L L &5 A by By plemis o SU
il 5 Dygo 4 Oy 5 0y plets oSl S55300 S 358 o0 e Ao Bl SYslae

m

Sy () —emH )

n

Sy In () —em sy

-

by = —

\AY



S 3 S S gla g 4l

orSle B8l 2Ul (S ) ssliad b wsysl o g3ae g & ol b €5 A slasysly S ol S5 oLl

:ﬁ_)‘: cww_;b

=9
[

é\Jrér.

(Bootstrap) ols S5 s, Y.Y

(_,’S.,\..c 0\5;3}5 Olaeb! Alao\.éjglg Q‘ajf:j'; Oluebl dlols tus R Q\;ﬁ:;‘; X3 @ olebl dold t}.'ay

4k o1 S35 plised! slaalold
w3l o 25 Doty Risly Yoo () =)kl ol 55,5 plisabl sdols
(*R — Riip iy YR - R?(m»)(%)))
Ols Sss> 6\3”)}& 3head S p sl w\-(B + V) ‘R?(B—H)n) 5 Sl Rigly ol ‘.‘,:...SLA Jfbjx R OTJ’ s
ol {1%:,3 =\,Y,...,B}
Sxe s 55 5 pliseb] (slodko s

el 25 Sypoty Rsly Voo () =) (Sao ol S5 olinabil 5ol K

(RT<B+\><%>>7R?(B+\)<\—%>)) :

e VY

2380 Jolo 5 Lailss b b 2ol e s o sl gl LB iy slopss 24 L

L(.’l)7y|9\79y, /\7 C>7r(9\79\'7 >‘a C)

w(6y, 0y, A, clz,y) =
(6y, Oy z,y) fe\ er Iy [ L(z,y|0y, 0v, X, c)m(0y)7(6y ) (A)7(c)dedAdbydby

o L(z,y|0y, 0y, A, c)m(6y)m (O )m(N)m(c)
m —(c+Y) . o
= P
n —(c+Y) . .
. (H%) e Tin Y XH(\ —e—%(yZ”—\)) '

% 9?\714*0«\*\679&\ % a;LJrar*\ef@yby % )\m+n+d7\ef)\e % cff\efcg

YA



O s s 4}9)‘ J ‘Lf:'”'}f &x‘)\s‘

J\ ..\.'.JJL...G Cy A LGT ‘9\ wé\ﬁg c‘f"

i —c 6y—)\
7(O\ e 2) o0y et T [V —em 2]
=)
ntay—\ —06yb - _A(yeoy) Oy =\
ﬂ-(e"')‘vcay) 0(9” Y e oY H |:\ —e ¢ Y, j| )
i=)
w(A|Oy, 0y, c,z,y) sce— 2T (@ =4 (v =] ymAntd—) = Ae
« H <\ e —A(z7e-N) )9\—\ H (\ 767%(%_67\))9\«—\ ,
=\

::]3

n —(c+Y)
m(elA, 04,0y, ¢, z,y) < xHy) DI CHLEIIES SN C)

—

1=

=\
P \ﬁ( 2Ax;e \))0‘_\121(\—6 2(y; - \))

i=) i=)

K2

Oy —\

Sla o 0l 22U bl 2 Rg5e ISP FRPRE I S 51 (55050 5l Sitan—uddis 0 5 28 2SI 5
w3 S el 5 g b WS 0L @B sl 5 Sl
5wl Ol Rosysly sl s mpe 0l w6
N

. \ )
§ (%)
Rps = i RY.

i=M+\

bl ol asl oS 0l &6

- \ 0
Rpp =—-1 —oR
BL it <B M )
i=\+M

Sl (Ble 35 4 o 51 8 Ly S5 5lass () S 0359 M o S

3] WES R

9 D 53 0l Qlﬁ 6""023) Ly J:J}S R L@.&ux:m By 50, L_&.L:}LAJJ“QLS.A 6‘:3 [XW (5-5L"“:7"i' dL‘”“" Sheslat b
SShe sl ol bl 5wl g S$ ul.:wg;ﬁf@); LUJJL.AS sas Ll Yo sluss o5l 4l sleslinl b .wsud :J}L._a
ol 4 sl osls gl o5 Slssed 5o S5 9 Cwglie o Slas i @in Slawslie Jloses ol sl .5)5_\;:: sbael bl Sl

sl 2l Gb‘ W

bjﬁTﬁ R = P(Y < X) : °/?YYJ/\

\AF



Sim 5 S S gl g, anlie

W s o St

0l (5l 4 gla osls s Cwglie— i &5 awlie 1) IS

G5 e 5 OANY By hia 5 APAF Oy e plesis erShe syal s 3l plas 58 Sluslis Llbs b
ailie (R=o/fo¥A) oFo YA iy Cunslin

s A0 olebl sl b (R = ofYYA) o FYYA L ol cogplinm 25 e 5l,Says gy 5o L
ekl Aols S oMo\ Y S w5 0¥ 00 s m55 xSl b 3 23l Cenl stal Cosgy (0F0F0 5 0/£500)
Coslond Jols (0 FAQe 5 ©/FYFY) susss A0

(b) 2 lis 5 45k ol 5o Sk s ol (YoTY) 0l 5 (fusm (Rl SRags b ol )

b8 ks 53 Caegliem 25 g 4 i o g awslie SusG L VYo Y B Y0 JL s (ol) obwssb s

VFoV B ATae sladlo s (le) obaisle 5 (zsml) dexlos 5 4588 slolul Sk 1) Jsax

Ju Ju Ju Ju Ju JL Ju Ju Ju Ju Ju Ju Ju
AACASEER L CANNER L CERENRAL LS SRR RV AR\ 2R VA A VAR 1) SRR R I SRR A 1) SRR Rk S IR A i

YNEF O YOTO  EVFE  AYY  VASY QMY 40T YATY VYo SRV YRy Ad0 4\ gl

A0FF  4A) TN YAY  YARD  YAQF  YXYRF QOYY 2 Yy Z¥A AYS AN "

Olse & R lie G5 slansls sl sl €2l (g5 805 & Comd b Jlu 51 (3 3 b gLl 51 S5 o iz 2
3 shisn S o gl — 25

Shedle Gs8 Aoz 00 S o S
23850 (MSE) Slay o 555k glbs 20l8 g 650 o Siel53) @
s bl s g ol eSS 0L 2B b g G
53,5 @l 3 MLE @ o (55685 aiila gy plaabl (slodlolb 8 555 5 0l S5 (Sao (25, @
ol s alansls ¢ 5 5 bty bl ¢ by Canlio Ll (g5 5 S8 25, 5 R syl &5l

~CA~:‘ W w&l} ﬁ))}.«p L M\b‘)) s_,é.l:;‘u 6‘.&&})

\AY



O s s (J'AJ‘ J ‘LS:'“-’JA u:..:.x.’:\)lf\

pAla e st pdlars 3 g (VGG)

L

éibjcylﬁ o, 28ly slaesls 53 Cuaglio— s s awolia 1Y s

u—"j\) 6\.» asls (5“,5 éJjTJ) @\24 :Y d}d?

R s Jlaia (55l) Oy 5550 (gb) 6y 25l S
- SYF ¥a V5 MLE s,
°/\GAV R u:ial:w

(oF5,0810) %A plamebl ol 55l oo S5 sy

°/V°°/\ (MSE) Rmé@

o NooA (a=Y) ~Sdobs &b
(oS3, o¥oF) %A pliobl dsli 1

Sim o

dxf“?%ﬁ}&-’?

ssbe Gl sl igy 3She (R = p(Y < X)) Caogliom 2 sbel Sl byl sysls 55 sl olas anllas o s
(MLE) litss pamSle s s 39m s8ls slonsls 5o osyls (Simy soliind sype oy 5 Loosls S5 Lo 4 6, bolns
Sl b ol w851 20 wlgin ool il 5 5 01853 Satss & Soms [y ((AYF s505) R3H Ul e
Aol xSk slads (Bootstrap) ols Sse> gy ¢ Jilia 53 sl sgame slassls 53 S5 s SwSTy (68l 5 Jas
S8 5 15w sl SuS1 @ ) ool Comlar (goamsplis o S 61 (g oo 7S loabl dolb b (o FAY 550>) R (15
(omrkase 2s80l sosl ol ety a3l eslical b (Bayesian) s () -Sosl oS slossls shn of o 22
sxss ) (YooV) 555 G‘JB wile wline Slalllas c’\l’ L oSsls Sl o3l goloel dols b (o Vo oA) Sl 6»3@9
2 ekt S b SOl Sl Lasl ol Calulos (Kaal 5 So S slaosls kbt s (Yo F) ol
2 b OLBT bt e il oty s 658 2500 45T b logss b ssion ssls o b hail,

otarl o Flallln b i o) ol oS cian -35500n 3330 S35 (0381 5 ) 20l s sl 251 il

'Nadarajah & Kotz
2Wu et al.

\AA



Sim 5 S S gl g, anlie

Sbgss slr sleel bl Jlos 0o | g5 sty 28hes (Yo VY) 0Ls 5 snm A2l (Yo Vo) (ools 5

il 5ol slacil slzel by S o aol €ilrass

&

Ahmadi, J., and Zarei, H. (2020), Bayesian inference for the stress-strength reliability parameter based on

generalized distributions. Journal of Statistical Research of Iran (JSRI), 17(1), 45-62.

Chen, M. H., and Shao, Q. M. (1999), Monte Carlo estimation of bayesian credible and HPD intervals.

Journal of Computational and Graphical Statistics, 8(1), 69-92.

Davison, A. C.,and D. V. Hinkley. (1997), Bootstrap methodsandtheirapplication. California: Cambridge

University Press.

Downton F. (1973), The estimation of Pr(Y < X) in the normal case. Technometrics, 15 (3), 551-8. doi:

10.1080/00401706.1973.10489081.

Harris. (1970), The estimation of reliability from stress-strength relationships. Technometrics, 12 (1), 49-54.

doi: 10.1080/00401706.1970.10488633.

Gompertz, B. (1825), On the nature of the function expressive of the law of human mortality, and on a new
mode of determining the value of life contingencies. Esq. FRS & c. Philosophical Transactions of the

Royal Society of London, 115, 513-583. In a letter to Francis Baily, 1825.

Jha, M. K., S. Dey, and Y. M.Tripathi. (2020), Reliability estimation in a multicomponent stress-strength
basedonunit-Gompertzdistribution. International Journal of Quality & Reliability Management, 37 (3),

428-50. doi: 10.1108/IJQRM-04-2019-0136.

Karandish Marvasti, A., E. Ormoz, and M. Basirat. (2022), Unit generalized Gompertz distribution and its

application. Andishe Ye Amari, 53 (1), 81-92. (In Persian).

Karandish Marvasti, A., E. Ormoz, and M. Basirat. (2024), Estimation of stress-strength reliability based
on unit generalized Gompertz distribution. Communications in Statistics - Theory and Methods. Doi:

10.1080/03610926.2024.2428988.

Nadarajah, S., and Kotz, S. (2007), Reliability modeling using the generalized Gompertz distribution. /[EEE

Transactions on Reliability, 56(4), 570-575.

YAQ



O s s c}A)‘ J ‘L?:'”'}JA &x‘)\s‘

Willekens, F. (2001), Gompertz in context: the Gompertz and related distributions. /n Forecasting Mortality
in Developed Countries, European studies of population, ed.E.Tabeau,A.vandenBerg Jeths, C. Heathcote,

vol. 9, 105-26. Dordrecht: Springer. doi: 10.1007/0-306-47562-6-5.

Wu, J., Zhang, Z., and Zheng, G. (2014), Bayesian estimation of stress-strength reliability using progressive
type-1I censored data from the generalized distributions. Computational Statistics & Data Analysis, 71,

128-139.

V4o



Comparison of Classical and Bayesian Methods in Estimation of
Stress-Strength Reliability Parameter for the Unit Generalized

Gompertz Distribution

Azam Karandishmarvasti!, Ehsan Ormoz?, Maryam Basirat3
1Department of Mathematics and statiistics, Ma.C., Islamic Azad University, Mashhad, Iran
2Department of Mathematics and statiistics, Ma.C., Islamic Azad University, Mashhad, Iran

3Department of Mathematics and statiistics, Ma.C., Islamic Azad University, Mashhad, Iran

Abstract: In this paper, the estimation of the stress-resistance reliability parameter R = P(Y < X) is investigated; A
case where (X resistance) and (Y tension) are independent random variables that follow the unit generalized Gompertz
(UGQG) distribution. In order to estimate the parameter R, three main approaches were used, including the maximum
likelihood method (MLE), the bootstrap method, and the Bayesian method using the Gibbs and Metropolis-Hastings al-
gorithms. In addition to data simulation, the present study used real rainfall data from two climatic regions of Iran (Yasuj
and Sari) during the years 2011 to 2023 to measure the validity of the estimates in real conditions. The results showed
that the Bayesian method, especially considering different data weighting (ratio m = 0.3 and n = 0.7), provides more
stable performance and more accurate confidence intervals than other methods. The bootstrap method was also able
to provide adequate coverage for estimating R in limited data. Although its average estimate was lower than that of
MLE. Overall, Bayesian estimators showed higher accuracy in conditions of asymmetric or small data, which is also
confirmed by comparison with previous studies. The research findings indicate that combining flexible distributions
such as the generalized Gompertz unit with Bayesian approaches can provide a more reliable framework for analyzing

the reliability of systems in the fields of engineering and climatology.

Keywords: Unit generalized Gompertz distribution; stress-strength; maximum likelihood estimation; bayeses-
timation.

Mathematics Subject Classification (2020): 62Mxx.
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Robust Optimal Monte Carlo Method

Omid Karimi, Fatemeh Hosseini

Department of Statistics, Semnan University, Semnan, Iran

Abstract: In most cases in the analysis of time-series and spatial processes, we encounter complex statistical
models whose likelihood functions are not easily computable. For this reason, many likelihood-free infer-
ence methods face limitations in terms of accuracy and efficiency. In this paper, we present a likelihood-free
inference method using an optimal robust Monte Carlo approach for analyzing spatially dependent data. This
approach provides a novel and efficient framework for likelihood-free inference, offering accurate weighted
samples from the posterior distribution. Finally, the proposed method is implemented and evaluated on sim-
ulated data.

Keywords: Bayesian inference, dependent data, Monte Carlo methods, likelihood-free inference.

Mathematics Subject Classification (2020): 65C05, 90C26, 62H11.
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Circular-Linear Copulas: Properties and Applications

Najibullah Karimi', Ali Dastbaravarde?
LPhD Student of Statistics, Yazd University

2Department of Statistics, Faculty of Mathematics, Yazd University, 89195-741, Yazd, Iran

Abstract: This review paper presents recent studies in the field of circular-linear cupolas. To analyze the
dependence structure of circular and linear data, various forms of circular-linear copulas are examined. The
use and implementation of the cylcop package in R software have been discussed as well. Furthermore,
through simulation, copula parameters are estimated. The results indicate that the copulas with specific

sections are suitable for modeling movement data.

Keywords: Movement Data, Circular-Linear Data, Copula with Special Sections, Circular-Linear Cop-
ula.
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Bayesian Neural Network Temporal Processes Modeling for
Earthquake Precursors Identification Using lonospheric Anomalies
of Khash Earthquake”

Mohadeseh Keykavosi, Fatemeh Hoseini, Omid Karimi

Department of statistics, Semnan University

Abstract: Long-short term memory time series processes are employed to model past-dependent data, ca-
pable of retaining information from past times for extended periods. By leveraging neural networks and
Bayesian methods, the temporal trends of ionospheric anomalies can be identified and analyzed. The anal-
ysis of ionospheric anomalies aids in detecting earthquake occurrences using aftershocks. In this paper,
long-term memory models, both classical and Bayesian, are utilized to analyze and predict the temporal
trends of anomalies related to the 2013 Khash earthquake. The results demonstrate that the proposed model
has a suitable capability in identifying hidden ionospheric patterns before earthquakes and can be used as

an effective tool in analyzing seismic precursors.

Keywords: Temporal Processes, Bayesian Neural Networks, Long- Short term Memory, Khash Earthquake.
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Modeling Road Traffic Accidents in South Khorasan Province Using
Integer-Valued Autoregressive Models

Nakhaeezadeh, Z.', Jomhoori, S.?

L.2Department of Statistics, University of Birjand, Iran.

Abstract: In statistics, a sequence of observations that are typically recorded at regular time intervals is
referred to as a “time series”. Many variables, such as the number of accidents, crime victims, and other
similar events, exhibit a discrete nature. Therefore, the analysis and forecasting of these types of data are
more appropriately conducted using count time series models. In this article, count time series models are
applied to analyze daily intercity accident data from the counties of South Khorasan province. These data
span a three-year period, from 2021 to 2024. The objective of this research is to identify the most suitable
model that provides the best fit to the data. After comparing various models, the one that demonstrates the

best match with the existing data is selected, and based on it, the necessary forecasts are made.

Keywords: Counting timeseries , Forecasting, Thinning operator.

Mathematics Subject Classification (2020): 62M10.
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Abstract: This paper introduces a new class of stick-breaking processes that incorporate covariate infor-
mation into the random joint distributions of spatial processes. The proposed modeling approach allows for
a nonstationary covariance function that is driven by covariates, and it also induces a covariate-dependent
random partitioning scheme. Using this process as a random effect distribution within a linear mixed model
framework, the data can be effectively modeled, and a Bayesian inference approach is developed. The per-
formance of the proposed model is evaluated and compared with that of competing spatial models using a

real-world example.
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