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smart Meter Reading and Modelling Residential Energy Consumption: An
Application of Big Data Analytics

Ali Emrouznejad
Surrey Business School, University of Surrey, Guildford, UK

Abstract

smart meters that allow information to flow between users and utility service
providers are expected to foster intelligent energy consumption. Previous studies
focusing on demand-side management have been predominantly restricted to
factors that utilities can manage and manipulate, but have ignored factors specific
to residential characteristics. They also often presume that households consume
similar amounts of energy and electricity. In this study we use methods available in
Big Data Analytics to factors influence household energy

consumption.
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PICARD-SPLITTING ITERATIVE METHOD FOR COMPUTING THE
MOORE-PENROSE INVERSE,
AND BALANCING CHEMICAL EQUATIONS

Reza Farahmand "
Amirkabir University

ABSTRACT
In this paper, we solve the following matrix equation with Picard-Splitting iterative
method to obtain an approximate of Moore-Penrose inverse At.
AXB = F(X)

where A € R™" is a given matrix, and F is a nonlinear operator, such that the
Moore-Penrose inverse AT € R™™" satisfies

AATB-F(AT) =+
An application of the Moore-Penrose inverse computing is shown to balance
important chemical equations. Then we prove the convergence of new method in
details. Finally, some numerical examples are solved to discover the applicability of
the new method and compare it with some previous methods.

Keyword

Moore-Penrose inverse, Convergence, Iterative method, Balancing chemical equations, Picard-
Splitting method.
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A NEW APPROACH BASED ON NEAREST DISTANCE FOR
PREDICTION OF COVID-19

E. Hafezieh™ & A. Tavakoli and M. Matinfar
Faculty of Mathematics, University of Mazandaran

ABSTRACT
In the last two years, we have witnessed the millions of people in the world

diagnosed with COVID-19. The widespread incidence of COVID-19 makes it an

inevitable issue and it creates severe financial and psychological burden to both
people and governments. We conducted research on hundreds of patients with

suspected COVID-19, who were admitted to the hospital in Iran and collected data

with various objective and subjective symptoms. Here, first weighting the features
has been done by penalized logistic ridge regression to derive a transformed dataset.
Then a new approach based on nearest distance is proposed to predict the class of
each query point.

Keywords

Covid-19, Machine Learning, Classification, Penalized Logistic Ridge Regression.

YV . Hafeziehelham@gmail.com
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A Data-Driven
Gamifying Online Taxies

Rasoul Ramezanian
Faculty of Mathematics, Ferdowsi University of Mashhad

ABSTRACT

In this article, we present a methodology for gamification design for online taxies to
construct a loyalty program to incentivize and motivate users. In business,
companies and organizations surely cannot command their consumers and today’s
companies, like online taxies, are almost market-maker and cannot even command
their workers. So, the question is how to manage the incentives of customers and
workers to construct an ecosystem that works properly and makes profits. The
answer is using behavioral economics, nudges, gamification, and persuasion theory.

Keywords
Gamification, Incentive Mechanism, Loyalty Program

e



Seminar on Industrial & Applied Mathematics, Ferdowsi University of Mashhad, February 23-24, 2022

; i University of Mashh
Facuity of Mathematical Sciences

SEMINAR ON INDUSTRIAL &

D ay APPLIED MATHEMATICS il

Ten years’ experience in development of numerical models for simulation of
surface irrigation/fertigation systems

Seyed Mohammadreza Naghedifar™ & Ali Naghi Ziaei
Faculty of Agriculture, Ferdowsi University of Mashhad

ABSTRACT

The movement of water and solutes in a coupled overland-subsurface system is of
high importance in the agricultural studies. In the real world, a variety of
mechanisms interfere the dynamics of surface irrigation systems, requiring
complicated and mostly nonlinear/stiff differential equations to be solved.
Additionally, to obtain a clear perspective of physical and biochemical state of the
growing media, other mechanisms such as root water and nutrient uptake as well as
evapotranspiration should be taken into account that implies the presence of crop in
the simulated domain. Due to the shortage of water, several models have been
proposed by researchers to simulate the above-mentioned process. However, they
still lack number of indispensable capabilities. The presented article proposes the
surface irrigation models developed in about ten years by the department of water
science and engineering, faculty of agriculture, Ferdowsi University of Mashhad
(FUM) that tried to address all of the above-mentioned deficiencies of available
models in the literature.

Keywords
Numerical Model, Surface Irrigation, Computational Fluid Dynamics (CFD)

YA . m.reza.naghedifar@gmail.com
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SOLVING FRACTIONAL DIFFERENTIAL-ALGEBRAIC EQUATIONS

F.Ghomanjani™
Kashmar higher education institute

ABSTRACT

In this paper, the Said Ball curve (SBC) is implemented to give approximate
solutions for fractional differential-algebraic equations (FDAES). This methods in
applied mathematics can be utilized as approximated approach for obtaining
approximate solutions for different types of fractional differential equations. Some
illustrative examples are included to demonstrate the validity and applicability of the
suggested approach.

Keywords
Fractional differential equation, Said Ball curve

Y4 . f.ghomanjani@kashmar.ac.ir
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ANALYSIS OF A KERNEL-BASED METHOD FOR SOLVING
VOLTERRA-FREDHOLM INTEGRAL
EQUATIONS

M. Fardi”™ & M. Shirvani
Department of Mathematics, Shahrekord University
Department of Mathematics, Payme Noor University

ABSTRACT

In this paper, we investigate Volterra-Fredholm integral equations (VFIES) by a
numerical method based on reproducing kernels. We derive some effective error
estimates for the proposed method when applied to VFIEs. Numerical experiment is
carried out to illustrate the efficiency and applicability of the suggested method.

Keywords
Volterra-Fredholm, Reproducing Kernel, Error estimate.

Y+ . m.fardi@sku.ac.ir
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MODIFIED NEWTON APPROACH FOR DIRECTED MULTI-TASK
TWIN SUPPORT VECTOR
MACHINE

Fatemeh Bazikar™ & Hossein Moosaei
Department of Applied Mathematics, University of Guilan
Department of Mathematics, University of Bojnord

ABSTRACT

Multi-task learning (MTL) is a promising area of machine learning that aims to
improve the performance of multiple related

learning tasks by leveraging useful information among them. Inspired by multi-task
learning, the directed multi-task twin

support vector machine (DMTSVM) was recently proposed. This paper proposes a
new idea for solving the DMTSVM

and names it NMTSVM. This idea converts the related optimization problems into
unconstrained optimization problems.

The objective functions of the unconstrained optimization problems are piecewise
guadratic and only once differentiable.

Therefore, we propose the modified Newton’s method for solving these
unconstrained problems. Experiments on Monk,

Caesarian, and Heart data sets indicate that our proposed method has higher
efficiency and accuracy than DMTSVM.

Keywords
Multi-task learning, Twin support vector machine, Modified Newton’s method.

¥\ . f.bazikar@gmail.com
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