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40" Article Title : A New Geometric -Based Clustering Algorithm for
Medical Data Analysis

Author(s): Mohammad Mahdi Karimi & Hajar Ghahremani-Gol

Abstract: Many medical data sets are mathematically structured as graphs.
For example, AIDS dataset consists of graph characterizing chemical
compounds. In this paper, we address the clustering of a collection of graphs,
where each data point is represented as a graph. Our proposed method employs
the heat kernel algorithm as a geometric approach. We present an embedding
technique based on the heat kernel to transform each graph into a feature
vector. Subsequently, we cluster the data set of graphs using these feature
vectors. Experimental results demonstrate that the proposed method achieves
98.85% accuracy in clustering the AIDS dataset.

Keywords: Clustering. Heat Kernel. Graph Embedding
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41" Article Title : Adaptive Cluster Sampling in Large-Scale Data:
Applications in Dynamic Social Network

Author(s): Amin Ferdosi Makan, Abdolhamid Rezaei Roknabadi & Mehdi
Jabbari Nooghabi

Abstract: Increasing data complexity and volume demand efficient, accurate
sampling strategies for large-scale, dynamic populations, such as social
networks. This paper examines the application of adaptive cluster sampling
(ACS) in these situations, emphasizing its effectiveness in capturing hidden
and rare clustered populations with greater efficiency and smaller sample sizes
than conventional methods. By incorporating adaptive link-tracing
techniques, ACS improves access to hard-to-reach, dynamic populations.
With a design tailored for sampling units selection in evolving populations,
this approach shows potential to enhance data reliability and its applications
in data science.

Keywords: Rare and Clustered Populations. Adaptive Cluster Sampling. Big
Data. Dynamic Populations. Social Networks
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42" Article Title : Advanced Data Science Techniques for Uncovering
Hidden Patterns: Detecting Long-Memory Processes

Author(s): Leila Marvian & Hossein Hassani

Abstract: Long-memory models are essential in data science and finance for
identifying long-term dependencies in time series. Accurate detection of long-
memory processes is crucial for reliable predictions. This paper highlights a
key limitation in using the sample autocorrelation function (ACF) for this
purpose. Although ACF theoretically defines long memory, summing sample
ACF values fails to indicate it accurately. Hassani’s “—: theorem” shows that
the sum of sample ACFs is always — for any stationary time series,
regardless of its length. This discovery challenges diagnostic methods relying
on this sum. Recognizing this limitation is vital for accurate model
development and forecasting.

Keywords: Data Pattern Recognition. Hassan’s —% Theorem in Data Science.
Frequency Domain Analysis. Long-Term Dependencies Detection
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43" Article Title : Advancing Automated Diagnosis of Knee Injuries with
Deep Learning and MRI Data through Data-Driven Medical Image Analysis

Author(s): Mina Iman Shayan, Fatemeh Salehi & Toktam Khatibi

Abstract: The integration of data science in medical imaging has opened new
avenues for improving diagnostic accuracy. In this study, we propose a deep
learning model for the automated diagnosis of knee injuries using MRI data.
Our model processes MRI scans and generates diagnostic reports for injuries
to the Posterolateral Corner (PLC), Lateral Collateral Ligament (LCL),
Posterior Cruciate Ligament (PCL), and knee cartilage. Preliminary results
show promising accuracy in detecting these injuries, suggesting that this
approach can enhance diagnostic efficiency and reduce human error in
interpreting complex MRI data. This method could support clinicians by
offering faster, more reliable insights into knee injury assessments.

Keywords: Medical Image Analysis. Deep Learning. MRI.Knee Injuries
Automated Diagnosis
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44™ Article Title : Analysis of the high-dimensional data sets using robust
penalized least-squares versus support vector machines

Author(s): Mahdi Roozbeh

Abstract: In data science techniques, machine learning is a cutting-edge class
of powerful technologies that can tackle many significant issues that they may
encounter in the current world. Among these methods, support vector machine
(SVM) is one that is well-known for classification. One method for creating a
regression model that is a fantastic member of the machine learning family is
support vector regression (SVR). High-dimensional data sets are now the most
difficult issue to solve. The estimate of the coefficients and interpretation are
the biggest challenges when dealing with high-dimensional data. Because
there are a lot of predictor variables in high-dimension problems, classical
techniques like the ordinary least-squares approach, which is the best approach
if the key assumptions (such as normality and independency to the error terms
as well as little to no multicollinearity in the explanatory variables), cannot be
applied. SVR is one of the best methods to model the high-dimensional data
sets. It is a really reliable and robust approach to have a good fit with high
accuracy. In this research, SVR is used in a real high-dimension dataset about
the gene expression in the Riboflavin Vitamin B2 production data and then
compare it with well-known methods: least absolute shrinkage and selection
operator and sparse least trimmed squared methods.

Keywords: High-dimensional data. Multicollinearity. Outlier data. Penalized
least trimmed squares
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45" Article Title : Decision Tree Analysis for Predicting Recovery in Patients
with Sudden Sensorineural Hearing Loss

Author(s): Razieh Yousefi, Azadeh Saki & Mohsen Rajati

Abstract: There is growing interest in predicting treatment outcomes, aiding
in risk classification and identifying significant factors in patient management.
Sudden Sensorineural Hearing Loss (SSNHL) is a condition that requires
Immediate medical attention, and timely recognition and treatment can
enhance patient hearing. This study employed decision tree modeling to
forecast recovery outcomes in SSNHL patients treated at Ghaem Hospital in
Mashhad. Data from 330 patients were analyzed, revealing an 84.5% recovery
rate. The CART algorithm was utilized, identifying 11 variables, with
significant predictors including age, time to treatment initiation, and gender.
The model demonstrated a mean residual error of 0.44 and a classification
error rate of 9%. Findings suggest that decision trees can effectively predict
treatment outcomes and important factors for SSNHL.

Keywords: Decision Tree Modeling. Treatment Outcomes. CART Algorithm
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46" Article Title : Designing Automated Diagnostic Processes for Knee
Injuries in Healthcare Organizations Using Deep Learning and MRI Images

Author(s): Mina Iman Shayan, Fatemeh Salehi & Toktam Khatibi

Abstract: Recent technological advancements have significantly transformed
the diagnostic processes in healthcare organizations. The creation of
automated diagnostic systems for knee injuries using deep learning and MRI
Imaging represents a substantial improvement in healthcare service quality.
These systems allow for swift and accurate analysis of MRI images,
facilitating precise identification and classification of knee injuries. Given the
vast amount of medical data managed by healthcare institutions, such
automation enhances operational efficiency and reduces response times.
However, the successful implementation of these systems requires effective
integration with existing Hospital Information Systems (HIS) and Picture
Archiving and Communication Systems (PACS). This integration should be
designed to optimize workflows and ensure the secure and efficient
management of patient data.

Keywords: Deep Learning. Knee MRI Imaging. Automated Diagnostic
Processes. Healthcare Workflow Optimization
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47" Article Title : Early Detection of Diabetic Retinopathy and Macular
Conditions Using Deep Learning Models and SMOTE

Author(s): Alireza Safariyan & Reza Ghasemi

Abstract: Diabetic retinopathy and macular-related conditions are critical
complications of diabetes, potentially leading to severe vision loss or
blindness. Early detection and diagnosis of these conditions are vital to
prevent their progression. In this study, we employed deep learning models,
specifically DenseNet-121, ResNet101, and GoogleNet (InceptionV3), along
with the SMOTE (synthetic minority over-sampling technigue) technique to
address class imbalance. The models were trained on fundus images to classify
both diabetic retinopathy and macular conditions. Our results show that the
GoogleNet model, enhanced with SMOTE, achieved an overall accuracy of
75% in diagnosing diabetic retinopathy, with a precision of 0.76 and an F1-
score of 0.74. The DenseNet-121 model, when combined with SMOTE,
performed the best, reaching an accuracy of 85%, precision of 0.85, and an
F1-score of 0.85 for diabetic retinopathy. For macular classification, the
DenseNet-121 model demonstrated an accuracy of 92%, with a macro average
precision, recall, and F1-score of 0.92 across three macular status classes.
These findings highlight the effectiveness of deep learning models in
automating the diagnosis of diabetic retinopathy and macular disorders,
offering a valuable tool for early detection and clinical decision-making and
ensure the secure and efficient management of patient data.

Keywords: Diabetic Retinopathy Detection. Macular Condition
Classification. Deep Learning Models. SMOTE. Fundus Imaging Analysis
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48™ Article Title : Empowering Data Science with StatAl Basic: Al Solutions
for Statistical Analysis

Author(s): Emad Ashtari Nezhad

Abstract: Statistical software is crucial in data science, offering tools for data
analysis, visualization, modeling, and hypothesis testing. Software such as R,
Python, and SPSS facilitate the processing and analysis of large datasets, the
construction of predictive models, and the visualization of insights, making
data-driven decision-making more efficient and accurate. However, using
these tools often requires statistical expertise, especially for software like R
and Python, which also demand knowledge of statistical programming. Thus,
developing tools that are user-friendly for both statisticians and non-
statisticians is critical. With advancements in artificial intelligence, this is
becoming more achievable.

In this context, we are designing a series of Al-based statistical software called
StatAl. This article introduces the first in the Basic series, which allows users
to conduct analyses on fundamental methods such as regression, correlation,
and clustering by interacting with the software through chat in any language,
including Persian.

Keywords: StatAl Basic. Al-based analysis. Statistical software. Artificial
intelligence (Al)
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49" Article Title : Enhancing Survival Analysis of Recurrent Events with
Transformers: A Financial Prediction Approach

Author(s): Zahra Esfandiar & Vahid Ghanbarizadeh

Abstract: Recent deep learning models like WTT-RNN, Deep Recurrent
Survival Analysis (DRSA) and CmpXRnnSurv-AE have advanced survival
analysis but struggle with long-range dependencies and time-varying
relationships in financial data, especially for irregular events like credit
defaults. To overcome this, we propose a Transformer-based model for
survival analysis of recurrent events, focusing on variable gap times between
events. Using self-attention mechanisms, the model captures complex patterns
In event sequences without predefined temporal assumptions. Time-encoding
techniques account for dynamic gap times, and the model is trained with Cox
partial likelihood and a custom survival loss to handle censored data. Applied
to the Credit Card Payment Default Prediction dataset, our model outperforms
WTT-RNN, Deep Recurrent Survival Analysis (DRSA) and CmpXRnnSurv-
AE in predictive accuracy, validated by the Concordance Index (C-index),
making it a promising solution for survival analysis in financial settings.

Keywords: Recurrent Event Data. Transformer Neural Network. Gap Times
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50" Article Title : Enhancing Text Extraction from Scanned Medical
Documents Using Large Language Models

Author(s): Mehdi Nemati & Mahmood Amintoosi

Abstract: Accurate text extraction from scanned medical documents is
essential for data management and clinical decision-making. This study
evaluates Large Language Models (LLMSs) as an enhancement to traditional
Optical Character Recognition (OCR) methods. By leveraging language and
context, LLMs offer improved accuracy and relevance in text interpretation.
We compared the EasyOCR model and the multimodal "gpt-40-mini" LLM
on a dataset of 110 medical transcript samples. Performance was assessed by
comparing extracted texts against clinical data embeddings, using cosine
similarity for semantic accuracy. The OCR model achieved an F1-score of
0.59, while the LLM scored 0.70, demonstrating LLMs' potential to advance
text extraction in healthcare.

Keywords: Optical Character Recognition. Large Language Models. Text
Extraction. Medical Documents
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51" Article Title : Estimation of the effective reproduction number for
Pulmonary Tuberculosis in Iran

Author(s): Vahid Fakoor, Maryam Rastegar & Mohammad Taghi Shakeri

Abstract: Tuberculosis (TB), caused by the bacterium "Mycobacterium
tuberculosis”, remains one of the most significant global health threats,
especially in developing countries. The reproduction number represents the
average number of secondary infections produced by a single infected
individual in a susceptible population. The estimation of the reproduction
number for TB is vital for public health authorities to design effective control
and prevention strategies. In this talk, we focus on the application of a
Bayesian and non-Bayesian approach to estimate the reproduction number for
pulmonary tuberculosis in Iran.

Keywords: Bayesian approach, Reproduction number. Tuberculosis
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52" Article Title : Evaluating the Impact of Nomination Sampling on
Logistic Regression Performance Metrics in imbalanced Data Sets

Author(s): Razieh Yousefi, Hassan Doosti & Habibollah Esmaily

Abstract: Sampling methods are vital for enhancing predictive modeling,
particularly in scenarios of class imbalance. This study investigates the
performance of Nomination Sampling (NS) compared to Simple Random
Sampling (SRS) for classifying imbalanced datasets using logistic regression.
We assessed these methods on populations with binary responses featuring
imbalanced ratio of 20 and 30% utilizing 10 predictors across various
conditions: population sizes of 1000, 5000, and 10000; sample sizes of 100,
200, and 300; set sizes of 3, 5, and 10; and correlation coefficients of 0.5 and
0.7. Results showed NS consistently outperformed SRS in precision, recall,
F1-score, and Pr-AUC, while SRS had higher specificity in all scenarios.
Notably, the advantages of NS increased with larger sample sizes. These
findings underscore the effectiveness of NS in addressing the challenges posed
by imbalanced data.

Keywords: Nomination Sampling(NS). Simple Random Sampling(SRS).
Logistic Regression. Imbalanced Datasets. Classification
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53" Article Title : EXPLORING EMERGENCY MEDICAL RESPONSE IN
STROKE CASES: A DIRECTIONAL STATISTICAL APPROACH

Author(s): Nooshin Akbari sharak, Mohammad Taghi Shakeri & Seyed
Morteza Najibi

Abstract: Background and Aim: Circular data, characterized by its cyclical
nature, arises when variables are measured on a circular scale, such as time,
direction, or phase. Unlike linear data, circular data repeats at specific
intervals, such as 24-hour cycles or seasonal periods, necessitating specialized
statistical methods to accurately capture patterns and relationships. In
healthcare, understanding cyclic patterns is crucial for identifying times of
increased demand, particularly in emergency services. Materials and Methods:
We collected data on patients exhibiting stroke symptoms who were
transferred to Ghaem Hospital in Mashhad by the Emergency Medical
Services (EMS) between April 2018 and March 2019. To analyze the arrival
and admission times, descriptive directional statistics were performed using
the circular package in R. Results: The average arrival time for stroke patients
was approximately 2:00 PM. Analysis revealed substantial variability in
arrival times, as indicated by high circular variance and standard deviation.
Additionally, the low mean resultant length suggests that arrival times are not
tightly clustered, indicating considerable diversity in the times at which stroke
patients present to the emergency center. The average admission time for
patients to the unit was around 5:00 PM. Similar variability was observed in
admission times, with high circular variance and standard deviation, and a low
mean resultant length suggesting that admission times are widely dispersed
rather than closely aligned with the mean. Conclusion: There is an
approximate three-hour delay between patient arrival and admission,
emphasizing the importance of understanding the time intervals involved in
patient care and the potential implications for resource allocation in
emergency services.

Keywords: Circular data. directional statistics. Emergency services. Stroke
patients
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54" Article Title : Fraud Detection in Automobile Insurance based on a Deep
Hybrid Approach

Author(s): Seyed MohammadAli Fazilat & Shahla Najaflou

Abstract: Insurance fraud causes massive financial damages to vehicle
Insurance companies every year. Despite the many advances in insurance
fraud detection, the costs created for automobile insurance companies due to
such frauds are still increasing. Therefore, the main goal of this work is to
present and apply different methods with unbalanced dataset in the field of
predicting the occurrence of fraud in automobile insurance. In the proposed
approach, we propose a new hybrid model based on deep neural network and
machine learning using a data-driven approach. A proposed approach is
presented for the first time to predict car insurance fraud with the goal of
greater accuracy. In addition, the feature selection technique with XGboost
algorithm, feature extraction with multi-layer perceptron neural network and
classification with SVM algorithm are used in the field of predicting the
occurrence of fraud in automobile insurance. The obtained results show the
effectiveness of our proposed hybrid method in accuracy and precision of
96.97% and 97.05%. The numerical experiments demonstrate that the
proposed approach achieves promising results for detecting fake accident
claims.

Keywords: Machine learning. Credit card fraud detection. Artificial Neural
Networks. Random Forests. XGBoost
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55" Article Title: Mixture of factor analysis model and outlier detection
based on skew contaminated-normal distribution

Author(s): Farzane Hashemi

Abstract: Factor analysis (FA), as an unsupervised data mining technique,
allows us to reduce technique in a variety of scientific fields, especially in
psychology and educational testing. This article proposes a mixture
multivariate skew contaminated-normal (SCN) factor analysis modeling
approach for model-based clustering of high-dimensional data. The use of the
SCN distribution can enrich the accuracy of inference since the model can
detect outliers automatically and produce robust parameter estimates in each
cluster in skewed data. The maximum likelihood (ML) estimation of model
parameters are carried out by developing an expectation-maximization
algorithm. We also derive the score vector and the empirical information
matrix for calculating standard errors associated with the ML parameter
estimates. The potential and applicability of our methodology are illustrated
through analyzing a real dataset study.

Keywords: strongly leptokurtic.heavy-tail. factor analysis Skew
contaminated-normal distribution. EM-type algorithm
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56" Article Title: Mixtures of common factor analyzers based mean-mixture
of normal distribution

Author(s): Saeed Darijani & Farzane Hashemi

Abstract: This paper presents a novel extension of mixtures of common factor
analyzers based on the multivariate mean-mixture of normal distribution for
model based clustering of high-dimensional data with missing and
asymmetrically heavy-tailed observations. Under the missing at random
mechanism, we develop a computationally analytical expectation conditional
maximization (ECM) algorithm to compute the maximum likelihood
estimates of model parameters. Prediction of factor scores and imputations of
missing values are automatically retrieved during the estimating procedure.
The optimal numbers of factors and mixture components are identified via
penalized likelihood criteria. Extensive simulation studies and two real data
analyses illustrate the efficacy and performance of the proposed
methodologhy.

Keywords: Mean-mixture of normal distribution. EM-type algorithm. Factor
analysis. Heavy-tail. Missing data
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57" Article Title: Optimal control of wastewater treatment based on the
optimization algorithm in an urban wastewater treatment plant in order to
effectively save electrical energy

Author(s): Mohammadreza Mohammadiyan Asiabar

Abstract: The wastewater treatment system is analyzed based on the particle
swarm optimization algorithm to improve energy efficiency. From the
experimental results of the wastewater treatment system, it plays an important
role in realizing effective wastewater treatment and improving the economic
and social benefits of wastewater treatment. Then the particle swarm
optimization algorithm can play an effective role in the wastewater treatment
system. Therefore, actively promoting the application of this algorithm can
improve the energy efficiency of the wastewater treatment system. Finally, the
solution of the wastewater treatment system is analyzed based on the particle
swarm optimization algorithm to improve the energy efficiency. First, this
article considers the particle swarm optimization algorithm and the activated
sludge wastewater treatment method as the research objective, and with the
help of the experimental analysis method, the analysis of the particle swarm
optimization algorithm to improve the energy efficiency of the wastewater
treatment system has achieved good results. . From the experimental results
of the wastewater treatment system, it plays an important role in realizing
effective wastewater treatment and improving the economic and social
benefits of wastewater treatment. Then the particle swarm optimization
algorithm can play an effective role in the wastewater treatment system.
Therefore, actively promoting the application of this algorithm can improve
the energy efficiency of the wastewater treatment system. The experimental
results show that the solution designed in this paper can be applied to other
wastewater power plants by using the activated sludge oxidation ditch process,
and it has a special popularity value, which effectively saves electrical energy.

Keywords: Particle swarm optimization. Energy. Efficiency
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58" Article Title: PLSe2: An Efficient Estimator for Partial Least Square
Author(s): Jamshid Jamali, Farideh Khosravi & Habibollah Esmaily

Abstract: Partial Least Square (PLS) and consistent PLS(PLSc) estimation
methods as variance-based approaches in Structural Equations Modeling
(SEM) have disadvantages. PLSe2 method, an optimal Generalized Least
Squares(GLS) methodology using PLSc implied covariance matrix, allows
formal testing of models via chi-square statistics and evaluation of parameter
estimates by deriving standard error estimates, which are previously not
directly available. The performance of this estimator under normal and
abnormal conditions has been checked by Monte Carlo simulation. The results
indicate that the proposed estimator provides estimates that are almost as good
as the theoretically optimal ML estimator under normality. Also, it is
demonstrated that the standard error estimates closely correspond to the
empirical Monte Carlo variation. In particular, it is used from Satorra-
Bentler’s (1994) scaled chi-square statistic. In short, PLSe2 has the advantages
of both ML and PLS, thereby suggesting it as the methodology of choice for
model specification, estimation, and evaluation in social sciences empirical
and health studies.

Keywords: Structural Equation Modeling (SEM). Partial Least Square (PLS).
Consistent Partial Least Square (PLSc). Efficient Partial Least Square (PLSe2)
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59" Article Title: Polynomial regression or polynomial meshless function
approximation?

Author(s): Somayeh Jafari & Alireza Soheili

Abstract: THIS PAPER EXPLORES THE RELATIONSHIP BETWEEN
MACHINE LEARNING ALGORITHMS AND POLYNOMIAL
REGRESSION, ILLUSTRATING HOW THE STATISTICAL CONCEPT
OF REGRESSION ALIGNS WITH MATHEMATICAL FUNCTION
APPROXIMATION TECHNIQUES. SPECIFICALLY, WE INTERPRET
POLYNOMIAL REGRESSION AS A TYPE OF MESHLESS FUNCTION
APPROXIMATION. MESHLESS METHODS ADDRESS
DIMENSIONALITY CHALLENGES; HOWEVER, BY APPLYING A
DECENT GRADIENT TO THESE TECHNIQUES, WE ACHIEVE
RESULTS ANALOGOUS TO THOSE FOUND IN POLYNOMIAL
REGRESSION WITHIN DEEP .LEARNING FRAMEWORKS. THE
DEFINITION OF THE SUPPORT DOMAIN IN MESHLESS METHODS
SIGNIFICANTLY INFLUENCES NUMERICAL OUTCOMES.

IN OUR STUDY, WE GENERATED A STOCHASTIC DATASET
CONSISTING OF 1100 SAMPLES, WHERE 700 WERE DESIGNATED
AS TRAINING DATA AND 400 AS VALIDATION DATA. THE
NUMERICAL FINDINGS REVEAL THAT WHILE THE APPLICATION
OF A DECENT GRADIENT INCREASES TRAINING ERRORS, IT
MARKEDLY REDUCES VALIDATION ERRORS. FOR INSTANCE,
WHEN IMPLEMENTING A DECENT GRADIENT METHOD ON A
QUADRATIC POLYNOMIAL MESHLESS FUNCTION
APPROXIMATION, WE RECORDED VALIDATION AND TRAINING
ERRORS OF 0.2 AND 0.266, RESPECTIVELY. IN CONTRAST, USING
THE INVERSE MOMENT MATRIX .YIELDED ERRORS OF
APPROXIMATELY 1.216E-13 AND 51.896. SIMILAR TRENDS WERE
OBSERVED FOR CUBIC POLYNOMIAL MESHLESS FUNCTION
APPROXIMATION.

Keywords: Polynomial regression, Polynomial meshless function
approximation
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60" Article Title: Restricted Bayesian Lasso Regression: Addressing Linear
Inequality Constraints in High-Dimensional Models

Author(s): Solmaz Seifollahi & Mohammad Arashi

Abstract: In this article, we explore the application of restricted Bayesian
Lasso regression, specifically targeting high-dimensional models where linear
inequality constraints are applied to the coefficients. The Lasso method,
known for its efficacy in variable selection and regularization, is enhanced
through a Bayesian framework that allows for the incorporation of prior
knowledge and uncertainty in coefficients. We will discuss the theoretical
foundations of the restricted Bayesian Lasso, including the specification of
priors and the computational techniques employed to derive posterior
distributions. Through simulation studies and real data applications, we will
demonstrate the advantages of this approach over traditional Bayesian Lasso
regression, particularly in terms of prediction accuracy.

Keywords: Bayesian Lasso regression. High dimensional models. linear
inequality constraints, Gibbs sampler. Truncated multivariate normal
distribution
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61" Article Title: Stellar Spectra Interpolation Using Machine Learning
Techniques

Author(s): Mahsa Sohrabi, Reza Mokhtari & Soroush Shakeri

Abstract: In this study, empirical stellar spectral libraries are used to
interpolate stellar spectra based on three stellar atmospheric parameters.
However, the irregular distribution of stars’ data in these libraries often leads
to inadequate results with traditional interpolation methods. After examining
a radial basis function (RBF) network and its structure, a fully connected
artificial neural network (ANN) model and a random forest (RF) model are
trained to generate a stellar spectrum for a given set of atmospheric
parameters. Comparisons reveal that the ANN and RF models significantly
outperform RBF and TGM2 interpolations, with both offering comparable
performance and an R? score of approximately 96 percent. A brief analysis
shows that these machine learning models are robust against small input
errors.

Keywords: Stellar Spectral Library, Radial Basis Function Network,
Acrtificial Neural Network, Random Forest



O 5o )5 g baosls wle caass Lo cragw N
Aguin sy ,8 oKl Lo, pele caslisls
VEeY ol ,3TYY Y

62" Article Title: Stochastic multi-class support vector machine: behavior in
dealing with outliers

Author(s): Tara Mohammadi, Hadi Jabbari Nooghabi & Sohrab Effati

Abstract: This study examines the effectiveness of stochastic multi-class
support vector machine (SVM) in handling outliers. Outliers, which deviate
significantly from most data, can negatively impact classification accuracy. In
this paper, the constraints are in the probabilistic form, so to release the
probabilistic state we use statistical tools and theorems. Hence, entering the
median into the SVM structure enhances the algorithm's robustness and
generalization capabilities, reducing sensitivity to noisy data. A real-world
breast ductal carcinoma dataset demonstrates that stochastic multi-class SVM
outperforms traditional deterministic SVM in rich environments. This
research highlights the potential of stochastic approaches to improve the
efficiency of SVM where data irregularities are common.

Keywords: Multi-class SVM. Median. Outlier. Probabilistic constraint
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63" Article Title: Survival Analysis for Brain Stroke Prediction mortality:
Hybrid Machine learning and statistical methods

Author(s): Seyedeh maryam Mousavi, Solmaz Norouzi, Samira Ahmadi,
Farshid Farzipoor, Ramazan Fallah & Mohammad Asghari Jafarabadi

Abstract: Objective: Stroke is the leading cause of death globally and poses
a significant health threat to many individuals. This study aimed to assess the
predictive accuracy of mortality and survival rates in stroke patients using
machine learning and statistical methods.

Method: We utilized data from stroke patients collected during a retrospective
study conducted in Iran from 2004 to 2022. The analysis employed the Cox
proportional hazards model as a statistical approach, alongside a hybrid model
combining Random Survival Forest (RSF) and Support Vector Machine
(SVM) techniques. Python and R were used for modeling, with the Area
Under the Curve (AUC) serving as the primary metric for model evaluation
and performance comparison.

Results: While Cox regression models can be developed for predicting stroke
patient prognosis, their accuracy is lower than that of certain machine learning
methods in various studies. The hybrid RSF-SVM model integrates two
machine learning algorithms to enhance accuracy and efficiency in predicting
time-to-event outcomes. In our findings, the Cox proportional hazards model
achieved an accuracy of 74%, whereas the hybrid model reached 86%
accuracy.

Conclusions: Analyzing the survival of stroke patients is crucial for effective
health service planning and evaluation. Furthermore, identifying and
validating prognostic factors is essential for guiding treatment protocols.
Keywords: Survival Analysis. random survival forest. support vector
machine. Hybrid Model. Brain Stroke
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64" Article Title: The best data fitting using by modified generalized
Laguerre polynomials and particle swarm optimization algorithm

Author(s): Gholam Reza Zaki & Ali Asghar Joderie Akbarfam

Abstract: In this paper, for the given data in the plane, we construct a curve
of degree M by using the linear combination of modified generalized Laguerre
polynomials. These polynomials have two parameters Alpha and Beta. First,
we show that the least squares error of this constructed curve for fitting the
given data, depends on the parameters of its polynomials. Then, in order to
find the best parameters that minimize the least squares error, we use the
particle swarm optimization algorithm. The presented examples show the
advantage of the proposed method.

Keywords: curve fitting. particle swarm optimization algorithm. modified
generalized Laguerre polynomials
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65" Article Title: Unlocking the Potential of Metaverse in Innovative and
Immersive Digital Health

Author(s): Fatemeh Ebrahimzadeh & Ramin Safa

Abstract: The concept of Metaverse has attracted a lot of attention in various
fields and one of its important applications is health and treatment. The
Metaverse has enormous potential to transform healthcare by changing patient
care, medical education, and the way teaching/learning and research are done.
The purpose of this research is to provide an introduction to the basic concepts
and fundamental technologies of the Metaverse. This paper examines the pros
and cons of the Metaverse in healthcare context and analyzes its potential from
the technology and Al perspective. In particular, the role of machine learning
methods is discussed; We will explain how machine learning algorithms can
be applied to the Metaverse generated data to gain better insights in healthcare
applications. Additionally, we examine the future visions of the Metaverse in
health delivery, by examining emerging technologies such as blockchain and
also addressing privacy concerns. The findings of this study contribute to a
deeper understanding of the applications of Metaverse in healthcare and its
potential to revolutionize the delivery of medical services.

Keywords: Metaverse. Healthcare. Virtual Reality. Artificial Intelligence.
Machine Learning
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66" Article Title: Unraveling Temporal Dynamics: Utilizing Cross-Lagged
Panel Models for Data Mining in Dental Health Research

Author(s): Reza Delavari, Jamshid Jamali & Fatemeh Moghaddam

Abstract: The Cross-Lagged Panel Model (CLPM) is a robust statistical tool
widely employed in longitudinal data analysis, enabling researchers to assess
reciprocal relationships between variables over time. CLPM has significant
applications in data mining within dental science, particularly in elucidating
the temporal relationships between psychological and behavioral variables
related to oral health. This cohort study focused on individuals aged 60 years
and older in Tehran, examining changes in self-efficacy scores, risk
perception, and outcome expectations across three time periods: before the
intervention and one and three months post-intervention. The study utilized
the Health Action Process Approach (HAPA) model to guide the analysis.
Both the standard lag-cross panel model and the random-origin lag-cross panel
model were fitted to the data. The standard lag-cross panel model evaluates
relationships between variables at different time points, capturing both lagged
effects (influence of past values) and cross-lagged effects (inter-relationships
between variables). This model typically employs fixed or random effects to
control for unobserved individual heterogeneity but does not account for
variations in initial conditions. In contrast, the random-origin lag-cross panel
model enhances this framework by accommodating differences in baseline
levels among individuals, thereby allowing for the examination of individual
trajectories and variations in relationships from distinct starting points. This
model is particularly advantageous in contexts characterized by substantial
variability in initial conditions, as it effectively captures individual-specific
dynamics. To assess the goodness of fit of the models, the study utilized
several fit indices, including the Comparative Fit Index (CFI), Tucker-Lewis
Index (TLI), and Root Mean Square Error of Approximation (RMSEA).

Keywords: Cross-Lagged Panel Model. Longitudinal Data Analysis. Data
Mining.Dental Science. Psychological Variables



