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More exact solutions of the space-time fractional

KP-BBM equation

Rawipa Yangchareonyuanyong, Buntarik Khattiya, Kochkorn Choosri

Advisor: Associate Professor Dr. Sanoe Koonprasert

Department of Mathematics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The space-time fractional Kadomtsev-Petviashvili-Benjamin-Bona-Mahony Equation
(KP-BBM) that is modeled for describing long surface gravity waves of small amplitude. This
wave which is called the normal wave, such as ocean waves, propagates in one direction. In

this project, we apply the F-expansion method that is simple and straight forward for seeking
exact solutions of the space-time fractional KP-BBM equation. These solutions include are 32

different Jacobi elliptic solutions which are 9 trigonometric functionsolutions and 13
hyperbolic function solutions. With the aids of helping symbolic computation, the Maplel7

program can obtain to the solutions and use to validate all exact solutions and also show

graphical KP-BBM solutions.

Keywords : Fractional partial differential equation, KP-BBM, F-expansion method
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Application of Activity-based Costing and Integer Linear
Programming for Production Planning: A case Study of
Jewelry Manufacturing

Chutikan Mukdaapatkul, Aunchalee Kiatmingmongkol

Supervisor: Dr. Tareerat Tanutpanit, Dr. Warisa Yomsatieankul

Department of Mathematics, Faculty of Science,

King Mongkut's University of Technology Thonburi

Abstract

This research is an analysis of cost by using base cost activity and linear program to
make the best total profit of production. In case study of jewelry Production Company, we

have studied tree types of product, there are A B and C product, Each type has the different
process of production so the calculation cost was uncertainty. The owner cannot define the

price of product from the uncertainty cost. So we choose to use base cost activity and linear

program to analysis and calculate the suitable volume of product for the best total profit by
simplex solution.Due to the fact of product in production must be integer number, we used
branch and bound solution in integer linear program to make the it be as an integer number
and calculate the best total profit in next step. From the study, Volume of product A B and C

are 1,095 1,033 and 793 pieces per day by the total profit of total product equal to 322,860
baht per day.

Keywords : Activity-based Costing, Linear Programming, Integer Linear Programming
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T

Aboodh Transform and New Homotopy Perturbation
Method for Solving Coupled Viscous Burgers' Equations

Janenarong pewjan

Adyvisor: Asst. Prof Dr. Wanchack Satsanit

Division of Mathematics, Faculty of Science, Maejo University

Abstract

In this paper, the combination of Aboodh transform and new homotopy perturbation
method (ATNHPM) is employed to obtain the closed form solution of the coupled Burgers’

equations. This method was found to be effective and easy to solve coupled viscous Burgers’
equations.

Keywords : Aboodh transform , Homotopy perturbation method , coupled viscous

Burgers’ equation
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Analysis of the Investment and Economic Growth
in Thailand

Prapaporn Jongjaroenchaisakul, Mathawee Soi-aueng, Kanthima Sukpan

Advisor: Mr.Alongkot Suvarnamani

Division of Mathematics, Faculty of Science and Technology,

Rajamangala University of Technology Thunyaburi

Abstract

At present, the world is competitive in trade and investment. There are an analysis of
the situation and economic stability of each country. Every economic number is considered.
There are studies on the relationship of economic numbers, i.e., investment, economic growth
export and GDP. So, the relationship between investment and economic growth in Thailand is
a very important issue.

This project is part of the Numerical Methods. This project presents the application of

various algorithms in numerical analysis to analyze trends and directions of investment and
economic growth in Thailand. In this study, we know the relationship between investment and
economic growth in Thailand.

Keywords : numerical analysis, investment, economic growth
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Total Variation-based Image Restoration Model for Color
Images

Phacharaporn Khwanmueang, Manchupa Jindawong,

Advisor: Asst. Prof Dr. Noppadol Chumchob

Division of Applied Mathematics, Department of Mathematics

Faculty of Science, Silpakorn University

Abstract

This work proposes a mathematical model for removing noise from color images. In
the proposed model, we apply the total variation regularization for gray-scale images and
solve the associated variational problem by the so-called split Bregman method. Our
experimental results on real and synthetic images show that 1) the quality of restored color
images by the proposed model is reliable; and 2) the performance of the proposed numerical
method is significantly better than the explicit time marching method.

Keywords : Finite difference, time marching, split bregman, variational model
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Development of Color Measurement Method for Fried Chicken
Product Using Computer Vision System

Krittika Klibkaew', Prapakon Samor”

Supervisor: Warisa Yomsatiecankul*, Wandee Onreabroy?, Kheamrutai Thamaphat™* and
Suvaluk Asavasanti®™*’

'Department of Mathematics, Faculty of Science, King Mongkut's University of Technology Thonburi
Department of Physics, Faculty of Science, King Mongkut's University of Technology Thonburi
*Pilot Plant Development and Training Institute, King Mongkut's University of Technology Thonburi

*Applied Science and Engineering for Social Solution, Faculty of Science, King Mongkut's University of Technology
Thonburi

*Food Security & Process Innovation Research Group, Food Engineering Department, Faculty of Engineering, King
Mongkut's University of Technology Thonburi

Abstract

Color is one of the key buying factors of food products, especially the fried one. Improper
control and evaluation of product color may lead to false rejection or acceptance. Nowadays, an in-line
color evaluation of fried chicken product is based on visual inspection, which is highly subjective.

Although Hunter Lab color meter was widely used for color measurement, it was not suitable for
irregular shape products like fried chicken. Thus, the objective of this study was to develop a

computer vision system (CVS)based color measurement method for fried chicken product. The

research methodology included design, fabrication and calibration of camera and lighting system;
determination of image capturing conditions; conversion of image color from RGB to L+, ax, b*in

CIELAB color system; and verification of the developed CVS based color measurement of fried
chicken product. The standard color range for an acceptable product was determined using 484 pieces

of product graded by the QC specialist; i.e., L*=55.00-79.00, a==3.00-17.00, and b*=15.00-40.00
(confident level = 95%). Using MATLAB program, the developed method could identify the product
color and display the decision whether to reject or accept the product with 100% accuracy. Thus, the

CVS based color measurement method could be used for fried chicken product instead of using the
human decision, which can increase the standard of color measurement.

Keywords: Computer vision system, Color measurement, CIELAB color system, MATLAB program
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The balance of manpower in Meat selection process and
Precook process

Pakanan Sripadej, Rattanaporn Nararatwanchai

Advisor: Dr. Warisa Yomsatieankul ,Mr Suvil Chomchaiya,

Mr.Thanet Chitsuphaphan

Department of Mathematics, Faculty of Science,

King Mongkut's University of Technology Thonburi

Abstract

According to a case study of a frozen food factory, it was reported that precook
section used the number of workers differently in each day because they produced different
goods. This caused the alternation of these who worked in meat grading section to assist in

case of inadequate worker. Hence, a question was brought about how many people should be
in two sections to be appropriate. This project shows nonlinear programming application to
plan manpower. The purpose is to equilibrate the two sections causing of the lower wage by

generating optimization model which relates to the problem and using Generalized Reduced
Gradient to proceed the result with Excel Solver program. From this study, the proper number

of people of two sections is 80 for meat grading section and 155 for precook section which
causes the total wage decreasing 209 baht/kg.

Keywords : Excel Solver program, Generalized Reduced Gradient, Nonlinear programming,
Optimization model
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New exact solutions of the 3+1)-dimensional space-time
fractional Jimbo-Miwa equation
using the novel (G'/G)-expansion method

Takerngsak Leekparn, Wanassanun Porka, Chaowanee Khaopant

Advisor: Dr. Sekson Sirisubtawee

Department of Mathematics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The nonlinear partial differential Jimbo-Miwa equation is used to describe certain
interesting (3+1)-dimensional wave in physics.One of the important features is that the
equation has soliton solutions. In this project, we study a method for obtaining new exact
solutions of the (3+1)-dimensional nonlinear space-time fractional Jimbo-Miwa equation. The
method employed to analytically solve the equation is the novel (G'/G)-expansion method
together with the generalized Riccati equation mapping method. To the best of our

knowledge, there are no researchers who have applied this method to the equation for
obtaining exact solutions. The performance of the method is reliable, efficient, and gives us

more new exact solutions than other existing methods such as the (G'/G)-expansion method
and the exp(-®(&))-expansion method. The obtained exact solutions of the equation are in

terms of hyperbolic, trigonometric and rational functions. The method can also be applied to
other nonlinear fractional partial differential equations.

Keywords : The 3+1)-dimensional nonlinear space-time fractional Jimbo-Miwa equation, The
novel (G'/G)-expansion method, The generalized Riccati equation mapping
method
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T

A solution of some Nonlinear Space-Time Fractional
Fokker-Planck Equation by Using Natural Transform

and Homotopy Perturbation Method

Saharat Tabonglek
Advisor: Lect. Dr. Buraskorn Nuntadilok

Division of Mathematics, Faculty of Science, Maejo University

Abstract

In the last decade, many researchers have been studied the nonlinear Fokker-Planck
equation. The numerical and exact solution are obtained by many techniques such as

homotopy perturbation method, iterative Laplace transform method, homotopy analysis
method or homotopy perturbation Sumudu transform method. In this work, we apply the

natural transform and homotopy perturbation method for solving some nonlinear space-time

fractional Fokker-Planck equation. The solutions are shown in the examples.

Keywords: fractional Fokker-Planck equation, natural transform, homotopy perturbation
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The Methane Produced from Waste by Landfill

Warida Minsri, Sitida Samart, Teerat Kasamwan

Advisor: Mongkol Tatong

Department of Mathematics and Computer Science, Faculty of Science Technology,

Rajamangala University of Technology Thanyaburi

Abstract

Thailand has faced the waste management problem for long time. This problem tends

to be severer because of increasing of the amount of waste all the time according to the
population growth, the economic and social growth, and the behavioral changes in
consumption. It has a significant impact on the environment and is a threat to public health.

In this study, We forecast the amount of solid waste and converts it into methane for
cooking, reduce waste and reduce household costs.

Keywords : Methane, Forecasting, Least Squares Regression
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Epidemic Model under Gravity Law of

Population Movement

Tadarat Promtate, Pimchanok Pengsuk

Advisor: Assistant Professor Dr. Klot Patanarapeelert

Department of Mathematics, Faculty of science, Silpakorn University

Abstract

In this project we study the effects of population movement with gravity on the
disease transmission. We integrate the simple epidemic model with spatial model We

consider the model consisting of more than or at least three patches to calculate [,
numerically and to see how []; varies with parameter. Here, we focus on two different

structures of network. We show that the number of patches and distance have no effect on [,

However, the initial infectives can decrease the time to first infection across patches and the
longer distance can increase the time.

Keywords: Epidemic, Mathematical model, Gravity
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Bifurcation in a Model of Drug Resistance with Delay

Suranath Chomcheon

Adyvisor: Prof Yongwimon Lenbury

Department of Mathematics, Faculty of Science, Mahidol University

Abstract

At presence, drug resistance has become a major problem which is a result of
unsuitable usage of medicine. Since bacteria develop and transform their structure in order

to resist antibiotic, a drug has become less effective.

In this paper, the dynamic behavior of drug resistance was studied by using the delay
differential equation. with delay in the infection rate. Equilibrium properties are studied in

order to analyze the steady state. We give the conditionsunder which Hopf bifurcation
occurs leading to a periodic solution. The results indicate that the infection rate and the
delay have significant effects on the development of drug resistance. Numerical simulation
is carried out to verify our theoretical predictions.

Keywords : Hopf bifurcation, drug resistance, delay.
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Noise Reduction of Normalized Difference Vegetation
Index from MODIS Satellite Images by using
Extended Kalman Filter

Jirathun Thaweewattananont, Narawitch Lertngim

Advisor: Lecturer Boobphachard Chansawang, Dr Siam Lawawirojwong

Department of Mathematics, Faculty of Science,

King Mongkut's University of Technology Thonburi

Abstract

This project aims to reduce noise of Normalized Difference Vegetation Index (NDVI)
from MODIS satellite images. Noise can occur when electromagnetic waves move through
clouds and vapor in atmosphere. It changes reflectance values. In this study, we use 17 paddy

fields from Ban Kum and Bang Ta Khian district in Suphanburi province and NDVI from
MODO09QI1 products by MODIS satellite imagesto reduce noise. We verify the results by

generating mathematical model to show relation between NDVI and rice age. The results

show the model that generates from reduced noise NDVI gives high coefficient of
determination and low value of root mean square error when compare with NDVI from
satellite directly.

Keywords : Extended Kalman Filter, MODIS satellite images, Noise, Normalized Difference
Vegetation Index
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Analysis of Worm Propagation Model in Mobile Internet via
SEIQR

Supatta Hetnu , Nichapa Channgam , Vantakan Sardsangiem

Advisor: Asst. Prof. Dr. Sanoe Koonprasert

Department of Mathematics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The mobile Internet has considerably facilitated daily life in recent years. However, it
has become the breeding ground for lots of new worms, including the Bluetooth-based worm,
the SMS/MMS-based worm and the Wi-Fi-based worm. At present, Wi-Fi is widely used
for mobile devices to connect to the Internet. But it exposes these devices to the dangerous
environment.

In this paper, we propose a worm propagation model in the Wi-Fi environment, called
SEIQR (Susceptible-Exposed-Infectious-Quarantined-Recovered). In the model, infected nodes
can be quarantined by the Wi-Fi base station, and a new state named the Quarantined state (Q)
is established to represent these infected nodes. Based on this model, we present an
effective method to inhibit the spread of the Wi-Fi-based worms.

Furthermore, related stabilities of the worm-free and endemic equilibriums are studied
based on the basic reproduction number (R;). The worm-free equilibrium is locally and
globally asymptotically stable when R, <1and the endemic equilibrium is also locally and
globally asymptotically stable when R, > 1. Moreover experiments not only demonstrate the

validity of our model, but also show the effectiveness through sensitivity analysis of
parameter.

Keywords : Wi-Fi based worm , Worm-free equilibrium , Endemic equilibrium, Stability analysis
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Mathematical Model of Asthma from
Effect of Smog in Upper Northern Thailand

Jinsujee Kunentrasai, Benjaporn Rungmee, Paweena Ingthom
Advisor : Assoc.ProfDr. Puntani Pongsumpun

Co-advisor: Dr. Thurdkwan Changpuex

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE
KING MONGKUT:'S INSTITUTE OF TECHNOLOGY LADKRABANG

Abstract

Aim of this paper is to reduce the tendency of Asthma in Thailand. We use
mathematical knowledge to formulate a mathematical model for Asthma. It should be useful
for reducing the outbreak of Asthma in Thailand. Mathematical model is constructed by
studying the cause of Asthma. We consider the distribution of this disease by region, year and
age of patients. We find the analytical and numerical results of our model The standard
dynamical modeling theorem is used for analysis of our model. The results of our study could

reduce the outbreak of this disease.

Keyword : Mathematical model , Asthma , standard dynamical modeling theorem
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The Development of Continuous Dust Measurement for Chicken
Feed Pellet

Salintip Kotchawong1 Thitinan Sangathong2

Supervisor: Warisa Yomsatieankul'* Wandee Onreabroy2
Kheamrutai Thamaphat™® and Suvaluk Asavasanti**

'Department of Mathematics, Faculty of Science, King Mongkut's University of Technology

Thonburi
*Department of Physics, Faculty of Science, King Mongkut's University of Technology Thonburi

*Pilot Plant Development and Training Institute, King Mongkut's University of Technology Thonburi
*Applied science and Engineering for social solution, Faculty of Science,King Mongkut's University
of Technology Thonburi

Abstract

Dust detection is a crucial step in chicken feed pellet production. A good dust detection
program can help build the customer confidence. In general, due to time constraint, the feed producer

samples a bag of feed pellet after packing as a representative of a lot and measures the percentage of
dust by sieving machine. If the percentage of dust is higher than the standard, the entire lot

(approximately 36 tons) will be reprocessed causing productivity loss and increasing production cost.
To solve this problem, real time monitoring (RTM)system was installed at the buffer silo for
continuous sampling and monitoring the dust formation. However, this system could not be used
without a proper sampling plan This study aimed at determining an appropriate sampling plan and
developing a mathematical model to predict percentage of dust at packing Packing)using the
percentage of dust at RTM RTM). The results indicated that taking 15 kg of feed sample every 5
min. is the best sampling plan with the coefficient of determination of 0.917. Two prediction models
were developed depending on the accumulated weight of feed in the buffer silo: %Packing =1.667
%RTM and %Packing =0.779 «RTM for the accumulated weight less than 5 tons and more than 5 tons,
respectively. The proposed models gave no more than 2+ error from the %Packing. Thus, these models

could be used with the RTM system in order to set an alarm when the dust level approaches the
control limit. An early warning could prevent unnecessary reprocessing, reduce defect and increase

productivity of the workers at packing unit.

Keywords: Chicken feed pellet, Continuous dust measurement, Sampling plan, Sieving machine
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An Appropriate Weight Based on Exercises and
Dieting Model

Sorrawee Roenganan, Weeranas Amradit, Pitchaya Klowutthinan

Advisor: Asst. Prof Dr. Nichaphat Patanarapeelert

Department of Mathematics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

Unsuitable body weight can lead to serious social, occupation and physical problems.

Therefore, it is important to maintain a healthy weight indicated by body mass index BMI). In

this work, we study a mathematical model of body weight based on various factors such as
food consumption, energy metabolism from exercise and basal metabolic rate (BMR). From

the model, it is possible to predict how long it will take to achieve desired weight. The model

suggests ways to diet and exercise to reach a healthy weight.

Keywords : body mass index, basal metabolic rate, diet, obesity, mathematical model
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EOQ modeling for Budget Management via Optimization
Technique

Advisor:Dr.Busayamas Pimpunchat

Department of Mathematics, Faculty of Science,

king mongkut's institute of technology ladkrabang

Abstract

Retail store in Thailand such as construction material store , Convenience Store etc.
found the problem of insufficient budget to purchase for each time. Because retailers use the
budget to order some too much or too little. With this problem retailers make a profit or loss
less. To address this, we have prepared EOQ modeling for Budget Management via
Optimization Technique for appropriate ordering via EOQ model in order for the economy
order and together with the optimization budget to be used each time. We also provide sales
trend of the past three years in order to forecast future sales. Besides this, also made a
warehouse to check inventory stock and order must be notified for the next time. However,
to achieve a worthwhile for investment in retail store.

Keywords:
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Analysis on Financial Statement Application for Risk
Assessment

Pajaree Khampawong, Anon Yindesook, Pongsathon Santow

Advisor:Dr Busayamas Pimpunchat

Department of Mathematics, Faculty of Science,

king mongkut's institute of technology ladkrabang

Abstract

In present, Thai population in turn do business more cause small and medium
enterprises, or SMEs, known more. The purpose of this research is to study the financial

statements of SMEs. This research has set the financial parameters and variables to analyze
the financial stability of the business. So that if the value is in the white zone shows that there

is no risk to financial stability if it is in the gray zone shows that the company began to enter
into risk then the financial stability measures should be managed and if it is in red zone
indicates that risks to financial stability measures should be dealt with urgently. Research also

measured the relationship between variables were analyzed with correlation method. And also
forecast the turnover with Time Series. Moreover, this research was presented in the form of
a website for convenience.

Keywords : SMEs, financial statements, Correlation, Time Series
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Computerized Adaptive Online Testing System

Sermlit Lertpanyachokchai, Suppakorn Jongpiriyapaiboon, and
Gunnakorn Kanthkowish

Advisor: Asst. Prof Dr. Dome Lohpetch

Department of Mathematics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The purpose of this project is to develop a model for computerized adaptive testing with
an item bank. Then the feedback of the test result is used to adjust the difficulty of the test

item in order to appropriate with ability of each candidate. This project used the Bayesian
Computerized Adaptive Testing (Bayesian CAT)which brought the Item Response Theory
dRT)to estimate the item parameter matching with the person parameter estimation of the

candidate.

Keywords: Computerized Adaptive Testing (CAT), Item Response Theory (IRT), Item
Parameter Estimation, Person Parameter Estimation
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Web Application: Tool of Characteristic Analytics of
Facebook Users

ChayaponSaepung, JirapatPeanvidhayasakul
Advisor: Dr. WiboonsakWatthayu

Department of Mathematics, Faculty of Applied Science,
King Mongkut's University of Technology Thonburi

Abstract

The project aims to create the tool of characteristic analytics of Facebook users and to
predict the characteristic behavior or interest trend of Facebook users. The data collection was

from Facebook users who click on «like” button on all Facebook fan pages. The web scraper
technique was created and used to collect in data. The Facebook Graph API was used to
collect the data of each fan pages. Then the data was taken into the process of machine
learningwith the big data analytic technique e.g Naive Bayesian algorithm. We used

thisalgorithm to build the model by AzureML in order to analyze and predict of datadesired
outputs. And the model was used to evaluate the accuracy which showed 98.5%. This accuracy

is good enough to referenceof Facebook user. Finally, the output in this project was presented
in Web Application with user profiles, user link fan page and characteristic prediction. The

utilization in this project was for Facebook fan page recomendation on any topics that they
were interested.

Keywords : Machine learning, Big data, Facebook user, Naive bayes
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Creating Class Schedule and Exam Schedule for
Department of Mathematics, Silpakorn University,
by using Genetic Algorithm

Pattaraporn Poonsawad, Hazlamee benjawong

Adyvisor: Dr Nairat Kanyamee

Department of Mathematics, Faculty of Science, Silpakorn University

Abstract

Class and exam scheduling problems are very important to academic institutes,
especially in the universities where there are a number of classes provided. This may cause

problems and complications in class overlapping and exam schedules to both students and
instructors. In this research, we study the classscheduling and exam scheduling in the

department of Mathematics, Silpakorn university by using a genetic algorithm. The algorithm

has been developed to improve the optimal solution. We determine the conditions and

restrictions of each class and its exams, then formulate a fitness function accordingly. The

implementation of the algorithm are processed through MATLAB software to find the
optimal solution. Finally, we interpret the results and transform them in a tabular format to

make it simpler to consider. The numerical results from the designed genetic algorithm

confirm optimal class and exam schedules for both students and instructors.

Keyword: genetic algorithm, fitness function
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Object Detection from Camera Images for Identification
of Shoe Sizes in E-commerce System

Pornpawee Khonchoho, Irin Panmook, Wasutep Wichitamornloet

Adyvisor : Asst. Prof Dr Anuchit Jitpattanakul

Department of Mathematics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

Nowadays, e-commerce system is very popular. Especially the trading of sports shoes
through the internet online. But a problem is not knowing the proper size of each athletic
footwear with the foot size of the person who wants to buy. This results in a very high returns
and sometimes the order cannot be returned when ordered to retailers. The problem affects is
the confidence in the order and the economic damage to the e-commerce system is enormous.

This project has proposed an approach of image processing for detecting objects in the human
foot and identifying footwear, Also develops applications that work on mobile phones for
detecting objects from photos to identify shoe size to facilitate online shoe ordering. The

results show that the proposed algorithms can be used to identify feet size of both males and
females. The obtained accuracy is up to 94.181 percent of width for males and 98.55 percent

of length for males. For females, the accuracy is up to 94.7879 percent of width and 98.8186
percent of length.

Keyword : Object detection, shoe size, e-commerce system
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Application of Interval Valued Fuzzy Sets on Digital
Images Enlarging in the RGB Color Space

Grissana Jiajaroen, Ketkanok Khonraengdi

Advisor: Dr. Passawan Noppakaew

Department of Mathematics, Faculty of Applied Science,

Silpakorn University

Abstract

This project presents an algorithm for enlarging digital color images in RGB system
by using interval valued fuzzy sets. This algorithm enlarges an image size to 2k +1 time its

original size by constructing interval valued fuzzy sets from the fuzzy set of red, green, and
blue shades of the digital image. These interval valued fuzzy sets determine possible color

values in each color shade for all pixels in the enlarged image. The fuzzy color value of each

pixel in the enlarged image is calculated from the interval valued fuzzy sets and finally
changed to be the real color valued. By using peak signal-to-noise ratio, we have demonstrated

that the proposed algorithm could improve image qualities when the images are enlarged to 3
times their original sizes when it is compared with the nearest neighbor interpolation, the
bilinear interpolation, the bicubic interpolation and the interpolation introduced by A Jurio, et

al. But if the images are enlarged to more than 3 times their original sizes, their image
qualities did not be improved. Furthermore, the algorithm developed in this project requires
more processing time than the 4 algorithms mentioned aboved. So further study in improving
the quality of enlarged images is still needed.

Keywords : interval valued fuzzy sets; an image magnification technique.
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Application for Conveyancing Calculation

Sirirat Tatibanjonglap, Warunrut Pooklek, Wipaphron Chantasittikunchai
Advisor: Asst. Prof. Dr. Walailuck Chavanasporn

Department of Mathematics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

At present, the real estate trading in our country has grown tremendously. The land
appraisal price and know the transfer fee are needed in making decision for real estate traders.

In this project, the authors develop the “Application for Conveyancing Calculation” which is
an application on Android operating system. The application aims to help the buyers and the
sellers in calculating Conveyance. The application shows both real estate transfer fee and
land appraisal price.

Keyword : Conveyance
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Book Recommendation System

Jatuwat Pomnoy, Pongsakorn Sae-Tae

Advisor: Dr. Wiboonsak Watthayu

Department of Mathematics, Faculty of Science,

King Mongkut's University of Technology Thonburi

Abstract

Book Recommendation System is a result of books purchasing record of the customer
and data mining to analyze the relationship of each book to another. The process to use for

analyzing is Association Rules and use Machine Learning for system to predict the trends
themselves by creating model for data testing. This model can be used through a Web Service.

The result is an analysis of the relationship of each book From Market Basket Analysis, if
most customers buy this book, any new potential customer will likely buy this book. It
displays in the web application for its easiness and convenience to use. The accuracy of the
analysis is based on the data used in the modeling and the parameters of the algorithm.

Keywords : Data Mining, Machine Learning, Association Rules, Market Basket Analysis,
Web Service, Web Application
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New Algorithm for Row Operation to Obtainable Upper
Triangular Matrix with Retain Integer Element

Keawsai Kasiolarn, Nanthiya Natewong, Rapha Chotinopparat

Advisor: Assoc. Prof Praiboon Pantaragphong

Department of Mathematics, Faculty of Science,

King Mongkut's Institute of Technology Ladkrabang

Abstract

This research is presented new algorithm for row operation on integer matrix to obtain
upper triangular matrix with retaining integer element. The new algorithm was applied theory

on Number Theory in Division Algorithm and Euclidean Algorithm for finding greatest
common divisor. The research was also develop program with new algorithm on Tablet. The

program can show only result and the detail step of operations such as row operation for
upper triangular matrix, rank computation, determinant computation and applied for finding
the solutions of system of equations, finding the inverse matrix.

Keywords : Row Operation, Division Algorithm, Euclidean Algorithm, Upper Triangular
Matrix
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Finding a Suitable Location in the Public Service

on New Year's Holidays by K-means Clustering

Khunakorn Wiriyachot, Utumporn Deesawat, Warinporn Wongjangjinda

Adyvisor : Dr. Wikanda Phaphan

Department of Applied Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

Nowadays, traffic accidents on New Year's holidays are increasing every year. Many
people have been injured and died from accidents. Most of causes are from unsafe acts of the
vehicle user and hazard conditions for accidents. For example, vehicle, road, traffic lights, etc.
The objective is helping injured people and increasing their chances of survival. A suitable

location in the public service that has emergency vehicles and a life support unit is necessary
because the efficient location can pick up injured people to cure timely. The data for analysis

is geographical coordinate of hospitals in central region and the accident data from 2008-2015
from National Institute for Emergency Medicine.The research proposal apply K-means
clustering to geographic information by using hospital geographical coordinate. The number
of group defined as the number of provinces in central region that is 22. The location of the
public service selected from the center of each group. The results show that center is located
near highways, routes to across the province and community area. This case study
demonstrates that K-means clustering is a realistic statistical tool that can be divided areas
effectively. K-means clustering is low cost and suitable for geographic data analysis.

Keywords : K-means clustering, public service, geographical coordinate
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Appropriate Quality Inspection of Rice Bran

for Feed Production

Rawipat Yongyai, Peerasin Kulchutisin

Advisor: Prof Adisak Pongpullponsak, Dr. Tareerat Tanutpanit

Department of Mathematics, Faculty of Science,

King Mongkut's University of Technology Thonburi

Abstract

The objectives of the study on inspection of rice bran quality that is appropriate inside
the truck and evaluate the quality of rice bran in the trucks in order to be classified rice bran
in the raw material inventory based on the amount of fat By studying from the sampling

method which random the samples of rice brand in the truck on different depth levels. The

results revealed that the sampling method that used for studying rice bran based on three
depth level which are 50 cm, 100 cm and 150 cm by collecting one group of sample for each
depth per truck, this method can help to evaluate the quality of rice bran covering the whole
truck. After that used only the information about amounts of fat to calculate the quantity of

rice bran that use for making animal feed. And then used that information to evaluate the

quality of rice bran in whole truck by using Mean and Fuzzy logic method, found that the
fuzzy logic can evaluate the quality dissimilar than mean method around 5%. Using the
condition of the experts in calculation the mean of whole truck, The results can be used more
effectively in the feed production.

Keywords : Quality inspection, Truck, Sampling, Mean, Fuzzy logic
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Comparison on Option Pricing for SETS50 Index Options

Nattaya Yamsai, Benjawan Sri-am, Watthana Yaemklin

Advisor: Dr. Nonthiya Makate

Department of Mathematics and Computer Science, Faculty of Science and Technology,

Rajamangala University of Technology Thanyaburi

Abstract

In finance, options are one type of derivatives, which are a contract granting the right
to buy or sell an asset at specific price, amount and time. Options are used as a hedge against a

declining stock market to limit downsides losses. Investors should study and analyze the
return of the investment that will make the investors gain a profit.

This project investigates option pricing by 4 methods which consist of binomial tree,
Black-Scholes model, Monte Carlo simulation and finite difference method We compare

option pricing from 4 models with option pricing from Thailand futures exchange (TFEX).

Keywords : option pricing, binomial tree, Black-Scholes model, Monte Carlo simulation,
finite difference method
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The Comparison of Parameters Estimation by Simulation
of Non-life Insurance Losses Data

Siwarak Sawongnam

Advisor: Dr . Tosaporn Talangtam

Department of Mathematics, Faculty of Science, Khon Kaen University

Abstract

The purpose of this study is to compare the parameter estimations for loss
distributions by comparing some errors between actual and estimated parameters for each
estimated method by using the mean absolute error (MAE) The loss distributions are

composed by Exponential distribution and Lognormal distribution. The method of parameter
estimations are maximum likelihood estimation (MLE)and Bayes'. The sample sizes of

simulation are 100, 300, 500, 800, 1,000, 3,000 and 5,000 which are obtained repetition 200
times. The actual motor insurance claims are applied for premium calculation. There are Type-

A, Type-B and Type-C which contain 2,431 2,896 and 1,296 observations, respectively.

The results of the study are found that the simulations; the MLE provides the lower
MAE than Bayes’ method for all sample sizes which come from Exponential and Lognormal

distribution. The estimated parameters by Bayes’ method are the same value by MLE as at the
sample sizes of 1,000 and over. For the actual claims data; the MLE and Bayes’ provide the

same estimated parameters for all types which the net premium are 19,096, 14,638 and 17,662
Baht for Exponential distribution and 11,827,8,584 and 13,184 Baht for Lognormal
distribution for Type-A Type-B and Type-C, respectively.

Keywords : Maximum Likelihood Estimation, Bayes® Parameter Estimation, Simulations, Net
Premium.
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Location Analysis of a Para-Rubber Center for Export

Juthamas Thiangphuengtham, Thianwan Chenchob, Nontakan Suwannet

Adyvisor: Assoc. Prof. Dr. Chartchai Leenawong

Department of Mathematics, Faculty of Science,
King Mongkut's Institute of Technology Ladkrabang

Abstract

The objective of this research is to apply mathematical modeling and mathematical theory
to solving the location problem. Location analysis for a para-rubber center for export is
examined. The center will buy the product from fourteen para-rubber manufacturers at their full
capacities, combine and then export them overseas via the nation’s main three ports, namely,

Laemchabang Port, Bangkok Port and Chiang Saen Port. In this research, a non-linear
programming model and the Center of Gravity are applied in order to find preliminary location

alternatives for the para-rubber center, which gives the results of six locations. Afterwards, the
location rating factor and the load-distance technique are then incorporated so as to select the

least-cost location out of the six preliminary locations.

Keywords: Non-Linear Programming, Location Problem, Optimization, Para-Rubber
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Benjamin Graham Formula and Graham Number for
Trading in Stock Exchange of Thailand.

Wanna Lertsrinapaporn, Suvipa Phuengphai

Adpvisor: Dr. Sittisede Polwiang

Department of Mathematics, Faculty of Science,

Silpakorn University

Abstract

In present days, Investment in stock market become popular. There are several
methods to determine the possible choice of investment. In this project, We tested Benjamin

Graham Formula and Graham Number in order to select the company in SET100 with the
data in stock exchange of Thailand from 2013-2016.

This study selected the top ten of the highest intrinsic value stocks calculated by
Benjamin Graham Formula, and the Graham Number compared with the stock’s price

changing during one year period. The results shown that found the price of stock in the top ten
of the highest intrinsic value of Graham Formula o=1, 0=2)and Graham Number increased
14.75%, 17%, and 10.5% compare to the cost of SET100 increased 11.25%.

In conclusion, using Benjamin Graham Formula and Graham Number for selecting
company in SET100 are not provide a large profit compare to average SET100. This can be

explained by using correlation value between company’s profit and price changing.

Keywords : Investment management, stock exchange of Thailand, Benjamin Graham
Formula, Graham Number
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Technician's wages according to International Labor
Organization: A case study of Prompt Techno Service

Company Limited employed by Faculty of Science,
Mahidol University

Nicha Krisanaphan
Assoc. Prof. Sirilak Suwanwongse

Department of Mathematics, Faculty of Science, Mahidol University

Abstract

The purposes of this research areto investigate the correlations among technician’s
wage of Prompt Techno Service Company Limited and minimum technician’'s wage
according to International Labor Organization (ILO), and to study factors affecting the
technician’s wage of Prompt Techno Service Company Limited. The samples consisted of27
technicians of Prompt Techno Service Company Limited working during 1-30 December
2016 at Faculty of Science, Mahidol University, Phyathai district. Statistical used in data
analysis was Pearson product-moment correlation coefficient to study the correlations among
technician’s wage of Prompt Techno Service Company Limited and minimum technician’s
wage according to ILO. Kruskal-Wallis One-way ANOVA was used to study the difference
between variables which are the factors affecting each technician's wage. Multiple
comparison test was used to study the difference between each pair of variables. Friedman
Two-way ANOVA used to study the difference between variables more than one group.

Theresult of the studywere as follows: 1) There were the correlation between
technician's wage of Prompt Techno Service Company Limited and minimum technician’s
wage according to ILO. 2)There were 3 factors that affected technician’s wage which are
academic degree, job position, and employment duration.

Keyword: wage
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The Production Planning and Inventory Management

Laksanathip Yingyuad, Thidaporn Sakuan
Supervisor : Thanet Chitsuphaphan, Dr. Anucha Watanapa

Department of Mathematics, Faculty of science,
King Mongkut's University of Technology Thonburi

Abstract

The purpose of this project is to find the forecasting equations that used to determine
feed to be produced by using the multiple linear regression models . The equations consist of

1 equation for the recipe of 1, 1 equation for the recipe of 2 and 1 equation for the recipe 3.
The 2 factors is the age of the chicken (unit is the day) and a number of chicken (the unit is per
day). The results show that using the new forecasting equation have an error less than the
traditional forecasting equation all phases of chicken about 5% so the new forecasting
equation is the best forecasting equation for feed production planning.

The other purpose of this project is to plan the production planning and to find the
number of food container with the ARENA Simulation which is verified successfully and the
average of error is 1.285%. The results show that the warehouse will be reduced to 1274

square meters from 2821 square meters that difference from the current 95%. Staffs in the
warehouse reduced from 19 people to 10 people that difference from the current 47%.
Forklifts in the warehouse reduced to 2 cars from 5 units that difference from the current 60%.

Keyword Forecast, Production Planning, Inventory Management
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The Evaluation of in SET 100 Dividend Discounted Model

Panithi Huangkhao, Rattanapon Phonaumpan

Adyvisor: Dr Sittisede Polwiang

Department of Mathematics, Faculty of Science, Silpakorn University

Abstract

This project estimated the intrinsic value of stock in SET 100 by dividend discounted
model. The data of stock from 2014-2016 were used. The stock with ranked in the best 10 of
intrinsic value were selected and compared with overall market.

The result reveals that in 2014, the 10 stock prices of the best 10 increased 21.34%
compare to average set 100 which increased 36.35%. In 2015, the 10 stock prices of the best
10 decreased 0.72% compare to average the set 100 which decreased 0.015%. In 2016, the 10
stock prices of the best 10 increased 45.12% compare to average the set 100 which increased
23.46%.

In conclusion the dividend discounted model is unable to provide a good return
compare to average return rate of set 100. We can conclude that consider only model is not
enough to determine the stock exchange.

Keywords : Asset Allocation, Return and Risk, Dividend discount
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Analysis of the Relationship between the Borrowers
Each Faculty in Mahidol University and Status Owed of
the Student Loan Fund (SLF)

Namfon Chaipet

Advisor: Assoc Prof Sirilak Suwanwongse

Department of Mathematics, Faculty of Science,

Mabhidol University

Abstract

This research studied about relationship between the borrowers of each faculty of
Mabhidol University and status owed of the Student Loan Fund (SLF..The research used

technical analysis of chi-square test. The purpose of research was test of independent between
2 variables which were borrowers’ faculty and status owed of the Student Loan Fund
(SLF.).Data were collected during 1996-2016 and updated in 2016. Data were divided into
debtor 3 status as 1) Pay normally 3519 people. 2) Pay some back 3519 people and 3)Due in
full 680 people. This research used data from the sample by using the stratified random
sampling. The result shows that the borrowers of each faculty of Mahidol University related
with status owed of the Student Loan Fund (SLF) at 0.05 levels of significance. The next step,

researcher compared percentage of relationship between status owed and the faculty of debtor
and relationship between status owed and of the borrower within the same faculty.

Keywords: the borrowers of each faculty in Mahidol University, status owed of the Student
Loan Fund (SLF)), test of independent, compared percentage of relationship.
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A Comparative on ARIMA and A Hybrid Model of
ARIMA and Multiple Polynomial Regression Models in

Forecasting Thailand's Vegetable oil and Lard export
Value

Somsakoon Subprasart, Warisa Phasaphan, Tharinee Keereesubman

Adyvisor : Assoc. Prof Dr.Yupaporn Areepong

Department of Applied Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The objective of this research is to study and compare two models of forecasting time
series, namely ARIMA and A Hybrid Model of ARIMA and Multiple Polynomial
Regression. In this study, we use the monthly time series data of Thailand's Vegetable oil and

Lard export Value in previous time from January 2011 to December 2016 for 60 months. This

data was used for selection the suitable models in each forecasting methods and use these
lead forecasting to compare with data collected from January to December 2016 for 12
months, which used for selection the most suitable model. The Mean Absolute Percentage

Error MAPE) are used as the comparative criteria. It was found that the MQR-ARIMA hybrid

model is the most suitable model for forecasting the monthly time series data of Thailand's
Vegetable oil and Lard export Value. The MQR-ARIMA hybrid model lead forecast had the

lowest MAPE of 10.6398

Keywords: ARIMA model, MQR-ARIMA hybrid model
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A Study of Motor Insurance Pricing for Sum Insured
Extension

Chanyaphorn Wongtham, Apinya Songsiri, Chuleeporn Rodsuk

Advisor: Dr. Anuwat Sae-Tang

Department of Mathematics, Faculty Science,

King Mongkut's University of Technology Thonburi

Abstract

The aim of this project is to calculate the net premium for GAP insurance and 2++
class insurance. Both of these are sum insured extensions of first class insurance and 2++ class
insurance, respectively. The premium calculation for these 2 cases is considered separately.
For the GAP insurance, it will cover another 20% unprotected by the first class insurance
which its sum insured is generally set to be only 80% of the present car price. This can be
easily bought as a rider of a first class insurance policy. In the premium calculation process,

the accumulated claim count development triangle table is used to estimate the ultimate claim
count for the premium rate calculation. The result shows that the obtained premium rate is

0.0032 which is much lower than the recently used premium rate 0.008. This results in the
lower net premium as well. On the other hand, for the 2+ class insurance, its coverages are
the same as what are cover by the 2++ class insurance but the sum insured will be extended
from 100,000 baht to 80% of the present car price. To calculate the net premium of this class,

the accumulated loss development triangle table is applied to predict the ultimate total loss in
order to calculate the loss cost. Finally, it is found that the calculated net premium of 2+ class

insurance for each car models comes out to be different. These net premiums seem to be more
reasonable and worth to pay than these of 2+ class whose net premium is set to be 9,000 baht
not depending on the car models.

Keywords: 2++ Class Insurance/ GAP Insurance/Loss Cost/ Premium Rate/ Sum Insured
Extension
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Numerical Solutions of Boundary Value Problem
by Shooting Method

Papichaya Kriskaew, Chanakan Tesnon and Patcharathon Wonganusorn

Advisor: Asst. Prof Dr.Surattana Sungnul

Department of Mathematics, Faculty of Applied Science,

King Mongkut's University of Technology North Bangkok

Abstract

In this project, we studied the numerical solutions of boundary value problem which
is consist of the second order ordinary differential equation and two boundary conditions.

There are many methods for solving boundary value problem such as shooting method, finite
difference method etc.In this work, Numerical solutions are solved base on the shooting

method and MATLAB® program is used for computing and to create the graphical user
interface (GUD) In addition, we applied the shooting method to solve the problem of
temperature distribution in a pin fin.

Keywords : Shooting method, boundary value problem, Graphical user interface (GUI)
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The Solution of Some Nonlinear Partial Differential
Equations by Using

Homotopy Perturbation Method and Elzaki Transform

Woraphop Sangawong
Adyvisor: Lect. Dr. Buraskorn Nuntadilok

Division of Mathematics, Faculty of Science, Maejo University

Abstract

In this paper, we use homotopy perturbation method and Elzaki transform for solving
some nonlinear partial differential equations (PDEs). This efficient method provides closed

form solution of these equations. The results are shown in the examples.

Keywords: homotopy perturbation method, Elzaki transform
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Statistical Analysis of Elder people of Bangkok Compared
With Chiang-Mai

Nutita Rungrueng, Tipakorn Imjaruen, Natcha Sukittipattanakul
Adyvisor : Assoc. Prof Dr. Sa-aat Niwitpong

Department of Applied Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

Nowadays, Thailand is in transition into the elder society completely. The Information

of United Nations World Population Ageing after 2009, They found that the population is in
dependence include: childrenand The elderly there will be more than the working-age

population. In the year 2017 will be the first time in history that the baby population is less
than the elderly. This situation is due to the rapid decline in fertility and the continued decline
in mortality. The number and proportion of Thai elderly population has increased rapidly.

This project is designed to study the basic analysis of elderly population data in
Bangkok and Chiang Mai Province in 2016. We study the distribution of data using the

Anderson-Darling Test and compared the confidence intervals for the mean and confidence
intervals for the two population mean differences using the generalized confidence interval.
We found that by results, the two provinces had different mean values.

Keywords : Anderson-Darling Test, Generalized Confidence Interval
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Numerical solution of Stream flow in a Mathematical
Model for Water Flow to Rice Field

Phitchaya Khongthanajaree, Tassawan Aramsoontornsuk,
Thitinan Punsate

Adyvisor: Dr Nawalax Thongjub

Department of Mathematics and Statistics, Faculty of Science and Technology,

Thammasat University

Abstract

This research has studied in the mathematical model of water flow to rice field and
the direction of water flow via the equation of continuity and Navier-Stokes Equations.

Numerical solutions are computed by finite element method in a 2D planar coordinate
system. The Solutions are compared with experiment data (2,301 square meters of rice field

with 0.25 meters of the entrance of the rice field). This data are indicated that the rate of flow
is 5.7635 (1" /(1. When the water flow pass the entrance of the rice field, the velocity and the
pressure of water flow decreased slightly with the size of rice field to zero at the end of rice

field.

Keywords : Finite Element method, The water flow, The equation of continuity, Navier-
Stokes Equations
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A Comparison of Parameters Estimation
of the Weibull Distribution

Kultida Rattamanee, Jidapha Wongrat, Chalantorn Jansonggord
Advisor: Assoc. Prof Dr. Sa-aat Niwitpong

Department of Applied Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The Weibull distribution has been widely used in the time distribution that about wind
speed. There are two parameters; k for shape and ¢ for scale. This special project have purpose

for comparative study of methods to estimate Weibull parameters. The data analyzed for this

special project about wind speed data from January 2014 to December 2016 at Samui Island,
Surattani. The goodness of fit test of data using Kolmogorov-Sminorv. Four methods namely;

Empirical Method, Energy Pattern Factor Method, Maximum Likelihood Method, and
Modified Maximum Likelihood Method are used to estimate parameters k and c. Estimation

of any method that gives the minimum MSE value is required. The result of this study showed
that Maximum Likelihood Method is the most appropriated methods. Because, it gives the

minimum MSE value.

Keywords: Weibull Distribution, Wind Energy, Estimating, Weibull Parameters
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Sixth-Order Compact Finite Difference Method for
Second-Order Linear Ordinary Differential Equations

Nartanong Plongam, Pichayawadee Teekha

Advisor: Asst. Prof. Dr. Pisuttawan Sripirom Sirininlakul

Department of Mathematics, Faculty of Science,

Srinakharinwirot University

Abstract

The second-order linear equation is the most common equation in mathematics,
science, or even engineering. Some of the equations are easy to find solutions, but some
equations are difficult to solve directly. We will study the method of estimating the solution
by numerical method to find the solution of this equation.

The second-order linear ordinary differential equation solved by the sixth-order
compact finite difference method is investigated. By replacing finite difference

approximation, the derivative in the given differential equation is transformed to linear
system which can be solved by simple Gaussian elimination. For convenience, use the

MATLAB to calculate the results and deviations. The numerical results show that the present
method has been very well approximated the exact solution.

Keywords :numerical method, finite difference, second-order linear ordinary differential
equation
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Solving the Volterra Integral Equation using

the Numerical Integrations

Whanalee Khangkhan, Rung Amorrnruengvanich,
Pinyapat Leerattanavaree

Advisor: Asst. Prof Dr. Khomsan Neamprem

Department of Mathematics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

In this project the numerical methods for solving the Volterra integral equation is
presented. This type integral equation can be reformulated as the initial value problem.

Volterra integral equation has many applications in various areas, including mathematical
physics, chemistry, semi-conductors, scattering theory, seismology, heat conduction, fluid

flow, etc. The main purpose of this study focuses on finding the numerical solutions of the
Volterra integral equation by using trapezoid rule and Simpson’s rule. Finally, the theoretical
analysis and comparison between solutions from both methods and exact solution will be

discussed.

Keywords : Volterra integral equation, Trapezoid rule, Simpson’s rule
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A Comparison of Median Base Modified Ratio Estimators
with Known Skewness and Correlation Coefficient of
Auxiliary Variable

Unthida Junta, Rywin Surapipith, Tanontond Chaisuwannop

Advisor: Assist. Prof Dr. Nuanpan Lawson

Department of Applied Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The objective of this research was to study and compare the median based modified
ratio estimators of Subramani and Prabavathy (2015) with classical ratio estimator, modified
ratio estimators of Subramani (2013) and median based ratio estimators of Subramani and
Prabavathy (2014). A simulation study was used to compare the efficiency of the ratio
estimators using R program. X and Y variables were generated using bivariate normal
distribution. The auxiliary variable X had the normal distribution with mean 400 and standard
deviation 44.72 and Y had a normal distribution with mean 40 and standard deviation 5.48
with the population size N equal to 1000.Three different levels of the sample correlation
coefficient between X and Y; 0.3, 0.5 and 0.7 were chosen. A simple random sampling
without replacement (SRSWOR) was used to draw sample of size n = 10, 50 and 100 and was
then repeated for 10,000 times. A percentage relative efficiency (PRE) was used to compare
the efficiency between Subramani and Prabavathy (2015) estimator and other existing ratio
estimators. The simulation results showed that the Subramani and Prabavathy (2015) ratio
estimator was more efficient than other existing ratio estimators.

Keywords: Ratio Estimator, Median, Correlation Coefficient, Percentage Relative Efficiency
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Mathematical Model of Hemophilia in Thailand

Wannasiri Sirisermphan Wassana Tongpiam Viyada Kaewruang
Adyvisor: Assoc.Prof Dr Puntani Pongsumpun

Co-Advisor: Dr. Siripawn Henna Winter

Department of Mathematics, Faculty of Science
King Mongkut's Institute of Technology Ladkrabang

Abstract

The purpose of this paper is to decrease the trend of Hemophilia disease in Thailand.
We apply the mathematical knowledge for finding the appropriated model This will be
helpful for controlling genetic disease in Thailand. The mathematical model is created by
learning mechanism of genetic transmission of Hemophilia disease. We consider
Pathogenesis , the distribution of this disease by region , year and age of patients. We find the
analytical and numerical results of our model. The genetics and recurrence relation are used in
this study. Then we take the real data and mathematical theorem to formulate the
mathematical model The numerical results are shown by creating program. The results of this
study would be an alternative way to decrease the case of Hemophilia disease in Thailand.

Keywords : Hemophilia, Genetic disease , Pathogenesis

-96-



The 6" Undergraduate in Applied Mathematics Conference (UAMC 2017)

Department of Mathematics, Faculty of Applied Science,
King Mongkut:s University of Technology North Bangkok

] 1 %4
= |

=Y ¢ = = o v =Y = =
n1s5tAs1zAauluNgawani lvn1sinatasladiua lu

.

333AN1a I mas  §3TA WisuAn waz Jandmd W

e == [ a
9191587U3NW : As.lende AnaiuTuvIRY

MATYIAMAAIENT AMZINETIAIEATUSEENG unnInendemalulagnszaaund nsTuaTwile

UNANED

@ a & [ a | @ ! ! = [ a & ay v

muvunsindelfalerleliluiideidengniimuiedsdeiiies Insdnuusnsineills
wamvanggusuy Tunuidsldfnwduuunsinweievleiassguuuy Aensiaweainlasaluds
LWARKATNITUNSHBINAF LUTUYAd IAANAAVBIFILUUTIIERIQNUINTLAT BN B UlY
= ' a sala °o g v a & & Ao A Yooy
WganavesAnniwesiinavilinisinwenigll wasilugnauganiliafesnmlagldisnisudas
Timduszuudadundoniadnsiziailenuuesssuy anuanisaivaunuinnigldteuly
WlgaunaugavesiIkuusassiaig s mdaduiiiu uenaintuainnisiiaesdymieieg
Tsunsudisagunnadamansnuinailaaenadediunanisins e idmgus

adfgy . hiaedled nisfawennhialuduvas nsunseanwadludurasd tatiesnings-
wdurifu

-97-



The 6" Undergraduate in Applied Mathematics Conference (UAMC 2017)

Department of Mathematics, Faculty of Applied Science,
King Mongkut:s University of Technology North Bangkok

Analysis of the Sufficient Conditions for Disappearance of
the HIV infections.

Jiradthitikarn Jampathong, Thuwachit Theapkham, and Wilawan Beawsaw
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Department of Mathematics, Faculty of Applied Science,

King Mongkut's University of Technology North Bangkok

Abstract

The HIV-virus infectious model has been continually developed and it is an active research
topic. Generaly, there are various types of infections. In this work, we have studied two classes of the
HIV infectious diseases, which are the virus-to- cell infection model and the cell-to-cell transmission
model. We have analyzed the properties of disease-free equilibria from both models. In the analytical

process, the linearization method is applied to obtain the sufficient conditions of the parameters to
make the infections die out, i.e.the equilibria are stable. Based on the theoretical results, it is found

that under the sufficient conditions, the models> equilibria are asymptotically stable. In addition,
mathematical simulations also show that the results are consistent with the theoretical results.

Keywords : HIV virus, virus-to-cell infection, cell-to-cell transmission, asymptotic stability.
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Prediction the Number of Patients with Hypertension,
Diabetes and Ischemic Heart Disease

Hathaichanok Promfai, Mora Sum, Wiphada Phaobthong

Adyvisor: Mr.Alongkot Suvarnamani

Division of Mathematics, Faculty of Science and Technology,

Rajamangala University of Technology Thunyaburi

Abstract

Today, the world is very advanced medical technology. There are various innovations.
It can help to cure many diseases. Moreover, we study on various diseases for understanding
about the disease. Disease distribution, management and control of the disease, the study

group found that the risk of patients with hypertension, diabetes and ischemic heart disease
are the same, so the study of the data of all three patients is interesting.

This project presents the application of various algorithms in numerical analysis. We
predict the number of patients with hypertension, diabetes and ischemic heart disease.

Keywords : prediction, numerical analysis, hypertension, diabetes, ischemic heart disease
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Atmospheric Oscillations

Pakawat Pakavikai, Woraprat Thongthae, Budsakorn Kladnil
Advisor: Dr. Mahosut Punpocha

Department of Mathematics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

Dynamical changes in the atmosphere occur under the physical laws of conservation
of mass, momentum and energy. For momentum equation, Newton’s law is written in rotating

frame of reference. So that pseudo forces occur.In this project we calculate Rossby wave
which is long wave and clearly seen in high altitude. The equation for calculating the wave is

approximated from vorticity equation with the assumption that the high level atmosphere is
barotrophic fluid, that is pressure of the atmosphere depends on density only.

Keywords : Rossby wave, Vorticity, Barotophic fluid
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Queuing System Analysis:The Case Study of
Kasikorn Bank at AAA Branch

Jatuporn Thanomnoul, Tawan sujarit, Pumarin Pamornratanakul

Advisor: Prof Adisak pongpullponsak, Dr Parinya Sa ngiamsunthorn

Department of Mathematics, Faculty of Science,

King Mongkut's University of Technology Thonburi

Abstract

At present, numerous commercial banks have expanded obviously. Consequently, the

unique strategies of each bank have been used in order to attract the access to services from
customers within each bank. Therefore, one of the main key strategies for building a good

relationship between the bank and its customers is to create customer satisfaction in term of
easy to access the services. From the study found that some of the times, the customers have

to wait for a long time to access the services resulting in the decreasing of customer

satisfaction to access the services.

This project aim to simulate the service system within the bank which has been
applying the queuing theory by using ARENA program to analyze the suitable and adequate
number of financial counter service units to reach the demand for the access to services from

customers within the bank.

Keywords : customer, service provider, the average length time of customer for waiting in
the queue, the average length time of customer exist in the system
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Mathematical Model for Inventory Stock and Sales in
Comparison with the Model with Includes Stochastic Rate
in Rate of Sale

Chutiporn Wichienpong , Jatupon Kongsomthong, Thunjira
Thongkumtae

Advisor: Dr. Mahosut Punpocha

Department of Mathematics, Faculty of Applied Science,

King Mongkut's University of Technology North Bangkok

Abstract

Inventory management is very important in order to continuously achieve the
production and sales in business. Production and sales operation may involve in a change of

inventory known as a limit cycle based on variation in sales and inventory stock.

The purpose of this projectis to study the mathematical model of changes in inventory
stock and sales by varying the constant value of the relationship between the rates of change
in inventory stock to sales. Then, inventory stock with stochastic rate in rate of sale is also

considered.

Keywords : limit cycle, inventory stock, sales
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Applications of the Bounds of Premium and Optimality of
Stop Loss Insurance under Uncertain Random
Environments

Tiwaporn Paisopa, Suthiwat Niramitvijit, Adithep Sawatchai

Advisor: Dr. Nahathai Rerkruthairat

Department of Mathematics, Faculty of Science, Srinakharinwirot University

Abstract

In our daily life, there are many kinds of life-threatening accidents thatcan occur
unpredictably. So we want to make sure that we will be financially covered and protected
when unwanted events come forth. Buying insurance is to lessen our future financial burdens.

However, properly insurance contractwith worth premium and deductible price must be
considered. From this fact, the upper and lower bounds of premium with uncertain random

loss are given. Moreover, a mathematical model of an uncertain random optimal insurance
problem is established. The stop loss insurance is proved to be an optimal insurance policy
and the equation to calculating the optimal deductible is denied. In some of applications, we
use the research utility function of age of21-30 years old for illustration.

Keywords : The bounds of premium, stop loss insurance, mathematics modeling,distribution.
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A Comparison of Performance of NPDEWMA and
NPEWMA for Uniform Distribution

Jiraphat Lam,Chawalit Anurakpeaksa, Rittidat Suksom
Advisor: Dr. Kanita Petcharat

Department of Applied Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The objective of this research is to compare the performance between NPDEWMA
and NPEWMA control charts for monitoring of a change in process. The process observations

are uniform distribution. The performance of control charts are measured by average run

length (ARL) with Monte Carlo simulation technique. The sample size of process equal to the
5, 15 and 25 and define the parameters of a control charts (A4 )are 0.01, 0.05, 0.1 and the level
of process changes (0 )are 0 =0.01 to 0.1. The results of this research found that NPDEWMA

and NPEWMA control charts are good agreement for detect changes in processes.

Keywords: ARL, Control Chart, NPEWMA, NPDEWMA
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Mathematical Model of Infection with Varicella Zoster
Virus in Thailand

Nutgeera Thanawatamonkul , Nuchanad Songnuel, Siripa Supho
Advisor Assoc.ProfDr.Puntani Pongsumpun

Co-advisor Dr Siripawn Henna Winter

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE
KING MONGKUT:'S INSTITUTE OF TECHNOLOGY LADKRABANG

Abstract

Herpes Zoster or Chickenpox is the disease caused by Varicella virus or Human herpes
virus type 3. In this paper, we modify the model for describing the transmission of this

disease. The applied mathematical knowledge is used to analyze our model. The equilibrium

points, the stability conditions and numerical solutions are found. Furthermore, the method to

reduce the outbreak of this disease will be suggested in this paper.

Keywords: Herpes Zoster or Chickenpox , Varicella virus , Equilibrium point , Stability
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Face Recognition Using Near Infrared Images

Kaemanee Visetsuk , Thiti Booncharoen, Akkarawat Rujikornhirun

Advisor: AsstProfDr. Supot Nitsuwat

Department of Mathematics, Faculty of Applied Science,

King Mongkut's University of Technology North Bangkok

Abstract

The purpose of this project is to develop face recognition system by means of using
near infrared. Normal light is a natural light that illuminates in the facial recognition process.

Near infrared light is an effective light to decrease some effects of illumination in the facial
recognition process. Local Binary Pattern, Discrete Cosine Transform, Gabor Wavelet can be

used to divide facial features on a person's face.

Keywords: Face recognition using near infrared , Local Binary Pattern (LBP) , Discrete

Cosine Transform (DCT) , Gabor wavelet
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Fuzzy Regression Methods for Angle of Impact of the
Bloodstain Determination

Dalak Anukaew, Napassorn Kiewsutdhi, Nutgita Sumexanon

Advisor: Prof Adisak Pongpullponsak,
AsstProf Dr. Chunchom Pongchavalit

Department of Mathematics, Faculty of Science,

King Mongkut's University of Technology Thonburi

Abstract

Nowadays, crime continually occurs. Bloodstain is considered as one of the most
important physical evidence for investigation. Angle of Impact (AOI) of bloodstain

determination is one of popular investigation method. Linear Regression Analysis has been
used to develop the analytical models to be more accurate. As the AOI of bloodstain relate to
the concept of fuzzy, so the researcher desire to perform the analysis using Fuzzy Linear

Regression Analysis.

The objective of this project is comparing the efficiency of calculated AOI obtained
by two different methods: Simple Linear Regression Analysis and Fuzzy Linear Regression

Analysis based on close system and 1 meter height by the difference surfaces and Angles of

Impact of bloodstain.

Keywords: bloodstain pattern analysis, bloodstain angle of impact, linear regression analysis,

fuzzy linear regression analysis.
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A study of Water Level Forecasting using a
Regression Analysis and Artificial Neural Network

Chutamas Palitsakul, Natthini lamratsamichot, Pornnicha Eiampakhun
Advisor: Asst. Prof. Dr. Chanaphun Chananet
Asst. Prof. Dr. Luepol Pipanmaekaporn

Department of Applied Statistics, Faculty of Applied Science,

King Mongkut’s University of Technology North Bangkok

Abstract

Water is necessary for daily lives and economics. People usually undergo drought
during summer or flood during rainy season. Therefore, water level forecasting is very
important to manage water resources. In this research, forecasting of water level at Bhumibol
Dam in Tak Province is analyzed. Variables that affect water level are rainfall, average
temperature, and relative humidity. The 4108 recorded data is collected daily between 2005-
2016. Regression Analysis (RA) and Artificial Neural Network (ANN) methods are used as
machine learning analysis. The performance metric of the models is root mean square error
(RMSE). The result from RA forecasting was 0.8005 of RMSE and ANN with 3-6-1 (3
inputs 6 hidden layers and 1 output) network structure gave the best result at 0.0091 of
RMSE.

Keywords : Forecasting, Water level, Regression Analysis, Artificial neural network
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Classification of Fingerprint by Neural Network

Thanaphat Pornchaiwirat, Buntariga Jamputsa
Supervisor: Prof Adisak Pongpullponsak

Dr. Wiboonsak Watthayu

Department of Mathematics, Faculty of Science,
King Mongkut's University of Technology Thonburi

Abstract

According to Thai economics and society decline significantly nowadays, this leads to
various problems, including robbery, crime and murder. The method by investigating the

offenders from fingerprints is the most specifiable and efficient. Therefore, the aim of this

study is to classify the categories of fingerprints using neural network technic by analyzing
the data through Matlab program. Statistics, which uses to analysis together with consists of

sample estimation, mean, weight, along with percentage. Consequently, this research could

help to reduce the time in fingerprints classification.

Keywords: Fingerprint, Neural Network
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The Data Analysis System of Product for Sales Plan with
Business Intelligence.

Juthamat Ungsom, Sirinun Cheotirat, Kowit Apichaisathienchot

Advisor: Dr. Sakchai Tangprasert

Department of Mathematics, Faculty of Applied Science,

King Mongkut's University of Technology North Bangkok

Abstract

Since there is a demand to increase the sales volume of ready-to-drink mixed

beverages, product data analysis system has been developed to support sales plan, the
business intelligence technique was applied to support sale department for data analysis in
order to maximize sales volume. The program was developed in the form of web application

and the business intelligence technique was applied to help in searching data from database.
The process of system development was initiated by studying the sales volume data of ready-
to-drink mixed beverages, it could be applied to analyze customer data through the business
intelligence system method. The implementation approach was started from designing, data

collection, data analysis, data result report and web application development was conducted
with following objectives to study the analysis process of ready-to-drink mixed beverage data,

to develop the product data analysis system in order to support sales plan using business
intelligence technique.

Keywords : Data analysis system, Business intelligence
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Program for Finding Complex Roots of Polynomial
Kittiporn Thirakotra, Rittichai Jassadajrem, Inthuon Chaibangyang

Supervisor: Dr. Wannaporn Sanprasert, Assoc. Prof. Dr. Pakkinee
Chitsakul

Department of Mathematics, Faculty of Science,
King Mongkut’s Institute of Technology Ladkrabang

Abstract

The problem of finding all the roots of a polynomial p (a)=a x" +a_x"'+..+ax+a,

where the coefficients &, are real, is one of the Important problem for science and

engineering. If the polynomial has real coefficients, then either all roots are real or there are
even number of complex roots, in conjugate pairs. In this work we developed a computer
program for approximating all roots of a polynomial by using secant method and Newton-

Raphson method on the editplus®andJava” the analytical and numerical result are also

presented

Keyword : Secant method , Newton-Rapson method
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Class Attendance System with Near field Communication

Sinthorn Saijit, Piyapoom Limpattana, Noppakorn Suttijittanon

Adyvisor: Dr. Chanakarn Kiataramkul, Lecturer. Santipong Prasattong

Department of Mathematics, Faculty of Applied Science,

King Mongkut's University of Technology North Bangkok

Abstract

This project was the development of class attendance check-up system, it was
activated by the responsive web using NFC technology embedded in mobile equipment. The
student ID card with NFC tag was applied for authentication and the Two-Step Verification

security system was also presented for login to the system via major password and minor
password as OTP (One Time Password)using the Hash Based on Message Authentication

Code (HMAC) Algorithm. Therefore, the project organizer conducted it with the objective to
minimize the time spent for the current attendance check-up which is required all student to
tick their own name on attendance sheet. Since there are a lot of students attending in each

session and mistakes may be happened by wrong ticking, for example, some students failed
to tick attendance sheet due to a large number of students causing incomplete circulation of
attendance sheet, attendance sheet was lost, a student helped his/her friend to tick attendance

sheet, etc, all mentioned mistakes caused time waste on name checking and the data

collection and recording were also unsystematic.

Keywords : Near field Communication, One Time Password, Authentication
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DEWMA Control Chart base on Sukhatme Statistic

Piyapat Tangmuensawas, Iyada Sripisut, Miranthri Jitsangiam

Adyvisor: Asst. Prof Dr. Kanita Petcharat

Department of Applied Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The objective of this research is related to present performance of DEWMA Control
Chart using Sukhatme statistic for detecting a variance in process observations. In the case of

process observations are uniform distributions. The performance of control charts are usually
measured by average run length (ARL). The results found the DEWMA control chart using

Sukhatme statistic that is performance for detecting a variance in process.

Keywords: control charts, Average run length, DEWMA, Sukhatme
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Forecasting of Thailand's Internet Users

Kasidit Mekwathanalert, Chosita Khongpayak, Butsakorn Thongrob

Advisor: Asst. Prof Dr. Nuanpan Lawson

Department of Apply Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstact

The objective of this research is to study and compare four different methods; Double
Exponential Smoothing method, Holt's Forecast Method, Box-Jenkins method and multiple

linear regression analysis to forecast the number of internet users in Thailand. Mean absolute

percentage error (MAPE)is used to compare the efficiency between these four methods. The

results show that multiple linear regression analysis is an appropriate method for forecasting

the number of internet users in Thailand.

Keywords : Regression Analysis, Double Exponential Smoothing Method, Holt method,
Mean Absolute Percent Error MAPE), Box-Jenkins Method
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Factors Affecting on The Number of Bachelor's Graduates
in Thai University

Ploy Kaewkuea

Advisor: Accoc. Prof Dr. Sirilak Suwanwong

Department of Mathematics, Faculty of Science,

Mahidol University

Abstract

The purpose of this research is to study factors affecting on the number of bachelors
graduates in Thai university academic year from 2549 to 2558. This project study by using
2,457,246 samples. The factors used consisted of the number of graduated student grade 12
academic year from 2545 to 2554 Student loan academic year from 2546 to 2555.The
number of student loan academic year from 2546 to 2555.Academies expenditure for
undergraduate academic year from 2546 to 2555. Statistics used to analyze the data was
Pearson Correlation. The result were concluded as follows factors affecting on the number of
bachelors graduates in Thai university are Student loan and Academies expenditure for
undergraduate.

Keywords : bachelor’s graduates, student loan, academies expenditure for undergraduate
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Application for Slow Moving Item Inventory Model

Pawee Thongkong, Montaporn Phungchim, Tossapol Pasaja
Advisor: Asst. Prof. Dr. Siraprapa Manomat

Department of Applied Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The purpose of this research is to develop application tool for slow moving item
inventory model. The application tool was developed by the Visual Basic language for

program Ms-Excel. This tool provide economic order quantity and safety stock for general

inventory model and slow moving item inventory model. Moreover, the application show

inventory cost graph and investigate parameters changing.

Keywords : Slow moving item, Economic Order Quantity
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Analysis of the SET 50's Relationship in Financial Group

Supaporn Singtom, Apiwit Saiking, Sukkasem Panrat, Sateerat Predech

Adyvisor: Mr.Alongkot Suvarnamani

Division of Mathematics, Faculty of Science and Technology,

Rajamangala University of Technology Thunyaburi

Abstract

At present, the world is competitive in trade and investment. There is an analysis of
the situation and economic stability of each country. Several economic figures are considered.
There are studies on the relationship and linkages of economic numbers. The SET Index is a
good indicator of the situation and economic stability of each country.

This project presents the application of various algorithms in numerical analysis to
analyze trends and directions of investment and economic growth in Thailand by studying the
relationship between investment and economic growth in Thailand.

Keywords : numerical analysis, investment, economic growth
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A Comparison on Efficiency of EWMA and GWMA
control charts for Zero-Inflated Geometric

Distribution Data

Pornsuda Nongnual, Praphawadee Suthreeraphat,
Pakwalan Rojanapreedakul

Advisor: Assoc. Prof Dr. Yupaporn Areepong

Department of Applied Statistic, Faculty of Applied Science,
King Mongkut's University of Technology, North Bangkok

Abstract

The objective of this research is to compare the efficiency of Exponentially Weighted
Moving Average (EWMA) and Generally Weighted Moving Average (GWMA) control charts

when observations are underlying zero-inflated geometric distribution (ZIG). We assume that
an in-control Average Run Length (ARLy) is 370, in-control parameter of proportion of defect
(po) 1s 0.05, probability of zero is 0.3, 0.5 and 0.7, out-of-control parameter of proportion of
defectis p;_po .o, where [1 € (0.005,0.05)0.05.In addition, the criterion used to compare
the performance of control chart is an out-of-control Average Run Length (ARL) via Monte

Carlo technique with 10,000 repetitions by R programming. The research results show that
GWMA chart is superior to EWMA chart in detecting small shift, otherwise EWMA chart

performs better than GWMA chart for detecting moderate and large shifts.

Keywords: Zero-Inflated Geometric Distribution (ZIG); Exponentially Weighted Moving

Average (EWMA); Generally Weighted Moving Average (GWMA); Average Run

Length (ARL)
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The Feasibility Study of the Logistic Business Location:
A case study of Kerry Express (Thailand) Company

Kronkanog Posinsomwong, Thanapol Piyachangjalearn, Ronnarit Authong

Adyvisor: Dr. Pariwate Varnagovida

Department of Mathematics, Faculty of Science,

King Mongkut's University of Technology Thonburi

Abstract

Nowadays, transportation companies have played a major role in many businesses and
industries from online website to small shipping businesses. Kerry Express (Thailand) Co., Ltd.

is a well-known company in the field of logistics. The company has a unique identity that is
different from Thailand's leading logistic company (Thailand Post Office). Kerry offers one-
day service and fast delivery guarantee. Kerry Express (Thailand)Co., Ltd.is a logistic

company that has been active in Thailand for less than 3 years, but has experienced a very
high growth rate. The company needed to find a new location for expansion to accommodate

growth. The researcher needs to explore and finda new location of this company allow an
analyst to determine a new store location based on local criteria.

The researcher analyzes the appropriate location forsub-branch of Kerry Express
(Thailand) Co., Ltd. by using geographic information systems (GIS). The datawhich the

researchers used are; density of population in Bangkok, the coordinates of the existing Kerry
Exposition (Thailand) Co., Ltd, the coordinates of the rival company (Thai Post Office) and the

road network of Bangkok. The researchers analyze with Hotspot Analysis, Incremental
Spatial Autocorrelation, and Location Allocation. Moreover, Kerry Express (Thailand) Co.,
Ltd. has the additional restrictions that each sub-branch of Kerry Express (Thailand) Co., Ltd.
must be at least 3 kilometers apart. The result is the potential location for a new sub-branch for
Kerry Express (Thailand) Co., Ltd. The new location in Bangkok is situated within Sai Mai
district on Phoem Sin’s Road near the Ao Ngoen River.

Keywords: Network Analysis, Hotspot Analysis, Incremental Spatial Autocorrelation,
Location Allocation
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Forecasting the Price of Rubber

Thatpicha Waewthong,Ploytawan Jongkumkrisorn, Natlada Prathumwong
Adyvisor: Asst. Prof Dr. Walailuck Chavanasporn

Department of Mathematics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

Rubber is one of the main crop of the world. The rubber price isuncertainty. If a
farmer or investor could predict the price of rubberin advance, he would be able to handle
price fluctuations that might occur in the future.

The purpose of this projectis to model the price of rubber and use it to forecast the
pricein the future. We apply the Box - Jenkins approach with monthly data from January

2001 to December 2015 and daily data from 1 January 2006 to 31 December 2015. We use
SPSS 23 as a processing tool.

Keywords : forecast prices, price of rubber
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Ruin Probability of Automobile Insurance Company

Kewalee Yongkul
Advisor: Dr. Mongkhon Tuntapthai

Department of Mathematics, Faculty of Science, Khon Kaen University

Abstract

Automobile insurance business is currently popular considerable section nowadays.

Moreover, it is treated and expanded rapidly as a business which conducts a lot of high
revenue in the nation. So, the important problem of entrepreneurs is how the direction of the

business is growing when they have observed the business plan and the current situation of
their company. Also, they have observed the result of investment to get more or less return
which sometimes it is probably the reason to close the business.

This project is aimed to study the probability of ruin by applying equation of surplus
and using the claims data of car insurance companies of Thailand in 2552 B.E. which there
are 1,296 policies. Moreover, this project is conducted to find the probability ruin of

automobile insurance companies as a guide to the decision for investment in this kind of
business.

Keywords: Ruin Probability, Surplus Process, Non-Life Insurance
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A Comparison on the Efficiency of EWMA Sign Control
Chart using Repetitive Sampling and Arcsine EWMA Sign
Control Chart

Sareeya Sukjit, Narueporn Thongsomboon, Bussakorn Wongisariyaporn

Advisor: Asst. Prof Dr. Orathai Polsen

Department of Applied Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The objective of this research is to compare the efficiency of EWMA Sign control
chart using repetitive sampling and Arcsine EWMA Sign control chart for detecting the
process that shift away from the target value. The data has a normal distribution with p =0.5
and o°=1.The smoothing constant A are 0.05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.4, 0.5, 0.6 0.7, 0.8
and 0.9. The efficiencies of control charts are considered when the process mean shifts are at
0.50, 1o, 1.50, 20, 2.50 and 36 The out-of-control Average Run Length (ARL,) is used as a
criterion for comparing the efficiency.

The results from simulation study show that Arcsine EWMA sign control chart
outperforms EWMA sign control chart using repetitive sampling when the process mean shift
is 0.50. However,the efficiencies of these two control charts are similar for other process
mean shifts.

Keywords : control chart, repetitive sampling, mean shift, normal distribution, average run length
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Production Efficiency Improvement by Line Balancing.

A Case Study of Shoes Sewing Department,
Big Star Co.Ltd.

Chadchadaporn Ngornkatok, Nutthanun Pornsukanan, Somvarin Janlim

Advisor: Dr. Chatchawan Watchararuangwit

Department of Mathematics, Faculty of Science,

King Mongkut's University of Technology Thonburi

Abstract

The purpose of this project is to increase the efficiency of assembly line by
eliminating waste in EVA shoes production process of GW12077 style which has the highest
order volume of order in the present. This project specifically studies at Shoe Sewing

Department with line balancing by eliminating and reducing non value added task to the
product such as bottleneck that causes the entire process to slow down and efficiency of
assembly line decreases. The problem solving instruments used for this project are study time

for data collection, cause problem analysis, work study, line balancing ECRS and efficiency
calculation. The results of the project show that time used in production line of factory is

reduced from 305.64 to 270.72 seconds per pair, line balancing increases from 68.89 to 81.52
percent, efficiency increases from 82.39 to 99.31 percent, and labor costs are reduced from
134,550 to 124,800 baht per month.

Keywords: Bottleneck, Efficiency of Assembly Line Work, Line Balancing
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DEWMA control chart base on Mood statistic for
Exponential distribution

Sukrit Armontavaput, Arisara Thumnaksuk,
Kanphaphim Boonson

Advisor: Asst. Prof Dr. Kanita Petcharat

Department of statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

This research is related to present DEWMA Control Chart using Mood statistic for
monitoring processes dispersion when process observations are exponential distributions. The
average run length (ARL) are used to measure the performance of control charts. The results
found that the DEWMA control charts based on Mood statistic are good perform for
detecting process variation. In addition, we compare the performance between DEWMA and
EWMA control charts based on Mood statistic. The results found that based on Mood statistic

DEWMA control charts are better than EWMA control charts for all magnitude shifts.

Keywords : control chart, Average run length, DEWMA, Mood
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The Analysis of Return and Risk of an Investment
in the Sector of Information and Communication Technology
from the SET by CAPM and APT

Thanaboon Sirachaisub, Nawamin Zenngam, Vassana Somboonkongsak

Advisor: Dr.Jiraphat Yokrattanasak

Department of Mathematics, Faculty of Applied Science,
King Mongkut's Institute of Technology Ladkrabang

Abstract

Nowadays, the capital market has received a great interested by the financial
investors, institutional investors and individual investors, for allocation their budget to
maximize rate of return under the acceptable risk level Thus, before the investment, the

investors might have been learning to manage their portfolio to get arbitrage.

This project aims to analyze the return and risk of an investment in the sector of
Information and Communication Technology dCT) from the SET by Capital Asset Pricing

Model (CAPM) and Arbitrage Pricing Theory (APT). The accumulation of the stock prices
data has been collected during August 31, 2015 to August 26, 2016. Moreover, the closing
price a week and the rate of close per interest a week have been chosen for this studying.

Keywords : finance, investment, return, risk, CAPM, APT
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The Analysis of Factors Influencing to Gold Price

Vilasinee Techapong, Suchada Hanruk, Punsaya Rodjaroen

Advisor: Asst. Prof Dr. Walailuck Chavanasporn

Department of Mathematics, Faculty of Applied Science,

King Mongkut's University of Technology North Bangkok

Abstract

The gold price attracts investors around the world. Since the change of gold price is an

important effect on investment, investors would like to know factors that affect on the gold

price.

In this project, we study and analyze the factors that affect the gold price. We use the
gold price from Gold Fixing Price 3.00 P.M. (London time) in London Bullion Market. Using
liner regression approach and SPSS 23.0, We found that WTI crude oil, S&P 500 index and
Henry Hub natural gas price have an impact on gold price. We then use the three factors to

construct the regression equation to forecast the gold price.

Keywords: Gold price, factors, regression equation, linear regression
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Line Balancing for Chicken Skewer Product

Sarunnuch Nakchum, Mingkwan Tongsiri

Adyvisor: Dr. Tareerat Tanutpanit, Asst. Prof. Dr. Anucha Watanapa

Department of Mathematics, Faculty of Science,

King Mongkut's University of Technology Thonburi

Abstract

From studying information about the production of chicken skewers product, it
reported that there was an event having waiting time and causing wasted time in production
such as excessive number of chicken after steaming process and overflowing chicken in
chilling room. These events are caused from unbalanced production line. Therefore, this

research established the simulation model of chicken skewers product’s production line for

studying production process and sorting the solution out in reducing the waiting time to
balance production line by studying flow process with Flow Process Chart. Then, to create

simulation model of production line from 4 codes of chicken skewers product's agents. 4
production lines). Next, to study processing behavior and analyze the waiting time which
occurred before efficiency improvement. The tool that was used is Arena Simulation program
(version 14.7). After that, to examine the accuracy of simulation model by statistical
hypothesis testing. It found that a result from the model and actual production data had no
statistic difference at 0.5 significance level. It also stated that the result had the error of output
variation at £1% and time variation in production at +10%. Afterwards, to find the solution to
reduce waiting time and improve efficiency in production process of simulation model. The
method in improvement was divided into 2 forms. The first form was reducing waiting time
by increasing the production capacity. The second form was reducing waiting time under the
limitations of production process. The research result claimed that the first form can reduce
waiting time and increase quantity of raw material which was used in production about 4.10%.

The second form can reduce waiting time under the limitation and the condition of production
process. It meant that there wasn't reducing raw material in production.

Keywords : line balancing, simulation, reduce the waiting time
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Estimating The Pure Premium for Aggregate Claim under
Truncated Exponentiated Weibull distribution

Ing-on Udomhirun, Jiraporn Plodhuang, Manida Tongyan
Supervisor: Asst. Prof Dr. Uraiwan Jaroengeratikun,
Dr Kobkun Raweesawat

Department of Applied Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North Bangkok

Abstract

The objective of this research is to describe and demonstrate a methodology for
estimating the expected claim or pure premium for coverage limitation of an insurance
contract with aggregate claim distribution under Truncated Exponentiated Weibull
distribution (TEWD). The Exponentiated Weibull distribution (EWD)has various

characteristics based on the parameters, therefore it is an alternative distribution and will be
considered in the application to loss data of insurance which the characteristic of loss data is
right-skewed. When we know the distribution for incomplete loss data, collected loss data for

coverage limited of incomplete, this process can estimate the accurate pure premium. In this
research we present a methodology for estimating the pure premium for coverage. Using the
result of the parameter estimation with the Quartile matching estimation (QME), approach is
an appropriate technique for actuaries.

Keywords: Truncated exponentiated weibull distribution, Quartile matching estimation, Pure
premium estimation
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