LEAUUNARNED Book of Abstracts

=

n1sUseyNIvINssEaudsyeyn

v v

% ]
v

ANUANAAAATUSZYNA ATIN 13
The 13th Undergraduate in Applied Mathematics
Conference (UAMC 2025)

SGE

ANAIBIANAANENS AZINYIANENT

A01UUALUlAENIZBUNAANAUNNITANANTEU



The 13t Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

AU

MAVIAARAIERS AMEIN1ANEns anrtumalulagnszaeuinandnnuvsaIanseds Bud
?jﬂﬁlﬁﬂuﬁ’]mwé’]’mm'3=LJ586qaﬁsmmiizﬁuﬂ%zyimm%é’mmimmam%ﬂizqﬂﬁﬂ%gqﬁ 13 %39 UAMC
2025 msUszunaidatumtuminedomelulanszaomndouyd winendomalulaingy
soundmsruasvile wvinedeAating  wazuvninedomaluladasuid Iaefiinguszasdiile
duaSunazatuayuliindnwuigaesliiiauenaniidoidudumiweansinuiluszu
USeyay 93

n3UsEam UAMC Budntundausnlull we. 2555 fumiinerdefauing uasdasoidomnd
Tnenyudsudududinmszninaumninendvaudn Tul w.a. 2558 aunaundinenansuisuseme
Inelunszususiguduslaiunnuddyueanisdnusyyu UAMC feldsmativayunisdnu lag
sounealiumin@nunitiauonanusenideuluaueg q uenaniddldumsaiivayuangud
duasun1siduadinaanswiaseinelng (Center for Promotion of Mathematical Research of
Thailand) ¢e

a LY =

nUsed UAMC 2025 sjsvianaesiusiuinf@nuidSygynsanandunisinululseme

<

IngiouanasuiSeuduasiiauenanidomsadamani Uszsgnd  sanuiitiauslunuazuis
sanilu 2 JUluU e wuuusIee (oral presentation) waghuuluawas (poster presentation) lng
mamuﬁwumzw'mmsﬁfﬂ1smmﬂﬂmxﬂssmmﬁmqamq@ n3UsEYL UAMC wenanaziduniili
UnAnwlauanswasnuidouddadulonadsualunsasiansetisanudusiusiutdndneiagenansd
MnunAnendosng g husuna SnidadulonidlunsBeudinadians diauonaiu n153ds wa
NMIARIATIZRY ST UY

i miaduegeBeinnisusegu UAMC 2025 azdulssleviseindnuUSeyayss

AuAlinANEnTUTEENANNAY

ARYNITUNTIANTUST YU

UAMC 2025



AMVUANTS

1A5en13 NMUTEYUIVINTTEAUUIYYINIAUAIAAIEATUTEENA (UAMC 2025)

L3881

07.45 - 8.20 u.

08.20 - 8.25 u.

08.25 - 8.50 w.

08.50 - 08.55 u.
09.00 - 10.30 u.
10.30 - 10.45 u.
10.45 - 12.00 w.
12.00 - 13.00 u.
13.00 - 13.30 w.
13.30 - 14.30 u.
14.30 - 14.40 w.
14.40 - 14.50 wu.
14.50 - 15.00 wu.

Jup1ingN 30 AurAu 2568

 d1innsiseuinaandIanszasunandaunmsaianseds daa.

378A13NAINTIU
aangllou
Usesuluis 1nfeusuuy
WolUn

'
% S

HUI8ANENT19158 AT.AIFNT U3 Fntin1AdvIAinfans Na13T1891U

o9

= Al

589ANENSID158 N5.45 YRAINANT AMUAAMTINYIAIENS

9 K]

U3e51UNa1IUANUYTEYININT

AENT1A15ERNARA AT Wil aaunzITey
wenauANAtinfansuisUszmalng Tuwssususygudud nanideusu
UspunnznssumafndunanuitetuassUuuumsindunasy
UNEAUONANULUVUTIENEUazIUULUaNDS

Fudsgmuemsing

UauaNaULUUUTIEELaziuULUanes (s0)

Fudsgmuemsnanaiy

UTTEENAULAL NGNS

“Mathematical Foundations of Vision Transformers in Car Insurance Al”
3. S3ned Uuyeytiu

Senior Al Research Scientist

Usziudelnediant $1dn ) way U3em wewmesioleisronddulugdu $1in
UsgnAnaseTanisiauerauiuuussenglasiuuluanes
wauseialagy

A1ERS19158NARA AT WA aaunITlY
wgnanALANamansiUssmalnglunssususgUaus
F99AEATITY AT.QNUNT WAIA
guwenenanauadinaansiisUssmnelnglunseususguiug
399A1ENT19158 A.A7 LETENG
HenensAudduaSuNIadinaansuisUseinalny
399A1EN519158 A3.65 YALNINT AURANEINIMEnS @93,
{¥emans19158 av.aigws Juasey suthaeivadamans aea.
Usenduiusnisineu UAMC 2026

Woun

SUUSEMUBINITING

** e Mvuan1senlnsuAsuLUatldmuAmI s



The 13" Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

A1319NITUNEUDNAIULUUUTIENY

#9494 1 Pure Mathematics/ Differential Equations/ Numerical Analysis

180 W Fonasu LRNVDINAIIU #0110y
9.00-9.15 | R1-01 | lansmlves (Y2 — £(X))(AY2 — £(X)) = 0 wiile Zyn Wana funa PAINTAUUMTINETY
9.15-9.30 | R1-02 | Msfin¥1I8N15nenadnaINny Screw Puzzle NYAUN YEAITUY wInedemnalulagnszaoy

UMEINT YEYHLY LNAINTEUATLIULD
9.30-9.45 | R1-03 | AvwnAvuRsngumsuvasiisnmaninmsauyatusesuy | siude adTuth UM INYIRYULTAIT
wnliudsiaou
9.45-10.00 | R1-04 | Mmsduunifienisszylassaiednulaalain-19 RN LHBUAT U INYIRYATUATUNTILTA

W5y s5UNET
198N 29FYN

10.00-10.15 | R1-05 | mswdasanUansdunuimueaiu wazn1sussand 9ATIYeY) 8135e3 uIngaemalulagnszaey
UM angla namszuAswile
ANLYA ANUYAE

10.15-10.30 | R1-06 | noujuninnssdmiunsadauunamiuaziuueneiuulindl | @viwa wuaya U IngaeAauINg

DISLYLMIUTIANUAUNUS

10.30-10.45 Wn




&

§

The 13" Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

180 W Youasu LRNVBINAII #0110y
10.45-11.00 | R1-07 ﬁaé%ﬂaﬁaimgﬁqmaaﬁ%mﬁmﬁaé%ﬂ Clx,y, 2] ﬁgﬂ Infg1nTal yeyaeu UINREQUATIYE
RV AUAY Lrdsunlsa
d3nT doudsy
11.00-11.15 | R1-08 | gnsmivuaiagluzuwuveaunsumasvassiuuurisulan Aasol senIaynS U IRl
SUYNT WU
11.15-11.30 | R1-09 | nsuszendldaunisuusyadlunisuiaunis Jimbo-Miva way | endugii 1zgun UTINRUAIAIUATUNT
dun13 Modified Quantum Zakharov-Kuznetsov Tuiif 3+1 | wnuln gwuigyns e nunUneil
11.30-11.5 | R1-10 | inugnisingenyitinensuaug ARanwal adnaney UMY ASUATUNTI LT
EGRILGR
11.45-12.00 | R1-11 | MeAsgsiadosnmuaznsmuauivangiigavesiuuuids | g8aind ansdnd UM INGIRYULTAIT
AdlnAanslsadulsadiunsinwiwuuldauysal
12.00-12.15 | R1-12 | anvfuaUsznisvasiagin AC T nwa unIneRmAlulagnIzay

L4 6

AYINS DURLTUR

WNATNTLUATINTD




A

The 13" Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

A1319NITUNEUDNAIULUUUTIENY

%04 2 Mathematics for Industry

1281 IWe Yowadu LAVDINAIIY an1Uu
9.00-9.15 | R2-01 szuw‘%miﬁyuﬁm&Jsuawmmﬁwﬂ'mﬁ%auﬁmmLﬂ‘%'aq Toyey13s wauniae unIneIRmAlulagnIzay
le@nn latus NANIZUATIATD
AR WIUNUOUY
9.15-9.30 | R2-02 | M3vhuwiesiAmesRawninlulssmelneg Huviusia wissunsde wIneduAaUIng
asuAY WugisvezLan
9.30-9.45 | R2-03 | fvuanisiBuduiitensinassiinuuazinoghamnga 9371351 Noenos UMM UATIYEN
nsdidnw: Wouwsi¥aauysalva Sminidedll
9.45-10.00 | R2-04 | NFAATIZNNITUIITUNNNIINAIAVBILUTUA AL TN T UTY nawa UNSAY WIS
Usznelne TneUszndlduuudassiauazivile 5301 AV
10.00-10.15 | R2-05 | msdmdumanissuduileln Tagldfmunnisdadu uagdnuel vhunides wIneaeAlulagnszaay
nsdifnw UTEM dumau 911 3405 umuntey NENITUATILE
3ug1 Ty
10.15-10.30 | R2-06 | ns@inwdadelunssuiuniseumdnuasnszuiunisuganis | 25en Azasiy urIngaemalulagnszaey

MaundsanaUSuunsIER9sssusIRluNISNAMEN
JUNSIRIIATeU

NATUYT

10.30-10.45 9N




&

§

The 13" Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

180 W Youasu LRNVBINAIIU #0110y
10.45-11.00 | R2-07 | myvaununsuaniagldinunnis@sdmunuiy ey peloy UMTINGIFEAVAUATUNS
nsdifinwn $1u Cake 1o K'Ross BFuan iRV Wenvninnil
11.00-11.15 | R2-08 | NM39NUNTINAFUA WAL TUIINYAIBASIFUAT ety ATELLD wIngsemalulagsvuees
algnus Usayian Soyu3
WIANT UfnAana
11.15-11.30 | R2-09 | gudnanenisiiudeyad nsuana1vnssunisnde : nsiawl | sungs Soyasd andumalulagnszasuing
Guneundtedudmsumsdnieiniesile WIANNMIAIANTEUY
11.30-11.45 | R2-10 | wuud1a8en153nmsen1svinauveaneruausungielulag | Runssa fusivas WInedeAaUIng
T muamadadudunudy nsdfnuilsimeiauimily | Susns desay
JMINTIVY3
11.45-12.00 | R2-11 | msUszendldduuunisdnaulavatendninaeidiunis BeNg YIRANA wrIngIaemalulagnsz ey

APLEBNETUMLN NIAANYIEAAIMNTTULATOUINTY

[y

3905 HeuzAn
5895 8aY
] LTAC)

LNANTEUATLIALID




A

The 13" Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

A1319NITUNEUDNAIULUUUTIENY

#8949 3 Mathematics in Finance/Insurance
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Abstract

Let p be an odd prime number, n € N such that n > 1, and let Z,» be a ring of integers
modulo p™. For any equation E(X,Y) = 0 over Z,n, the digraph by letting an element in Z,n
and for any x,y € Zyn, there exists an edge from x to y if and only if E(x,y) = 0 is called an

equational graph associated with E(X,Y) = 0 . In this project, we work on the equational graph
associated with

(V2= fOO)@Ar2 - f(x)) =0

with variables X and Y, where f(t) € Z,»[t] and A is an element of Z;n which is non-square,

not divisible by p and p does not divide 4 + 1. We find the in-degree and out-degree of each
vertex, the numbers of connected components, and determine the existence of Hamiltonian
cycle in this graph (if exists).

Keywords : equational graph, in-degree, out-degree, connected components, Hamiltonian
cycle
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Abstract

The screw puzzle game is a game in which the player has to remove screws from
wooden pieces on the boards one by one and place them in the gaps, with the goal of freeing
all the wooden pieces. This project aims to create a formula for the total number of possible
screw removing sequences using combinatorics. The analysis considers wooden boards of
dimensions m xn with £ holes above for screw placement for some value of £ < mn. In

addition, the constraints caused by the wooden pieces blocking the holes behind are considered.

Keywords : Screw Puzzle, Combinatorics
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Abstract

We introduce a new semigroup that combines advantageous properties of two pre-
existing transformation semigroups. The semigroup Tsg (X, Y) consists of all transformations
on X that preserve self E-equivalence on an invariant subset Y while omitting pre-images
outside Y as follows:

Tsg(X,Y)={a €TX):Vx €Y,(x,xa) € Eand xa € Y}

where E is an equivalence relation on X. This construction generalizes Tgz (X), which
maintains the equivalence relation over the entire set X. Notably, when X =Y , the two
semigroups are identical, and if the equivalence relation is universal, then Tz (X, Y) = S(X,Y)
where S(X,Y) is the semigroup of full transformations on X which leave Y invariant. Thus,
Tsr(X,Y) provides a flexible framework that extends both Tsg(X) and S(X,Y). This thesis,
we characterize the relationship between Tz (X,Y), Tsg(X) and S(X,Y). Our intention is to
study the regularity of Tsz(X,Y). We provide the conditions under which Tsg(X,Y) forms a
left-zero semigroup with identity and an orthodox semigroup, respectively.

Keywords : transformation semigroup, equivalence relation, regularity
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Abstract

The chemical molecular structures are represented by graphs, where edges and vertices
correspond to bonds and atoms, respectively. The Resolvability is a mathematical tool in the
field of graph theory that allows us to distinguish molecules, even if they have similar structure.
Resolving sets are specifically employed in pharmaceutical research and drug development to
find some proportion shared by several different drugs. In this project, we study minimum
resolving sets for certain significant drug molecular structures, namely, Remdesivir and

Molnupiravir.

Keywords : Chemical graph theory, Resolving set, Minimum resolving set, Remdesivir,
Molnupiravir
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The fractional Laplace Transform and Application
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Abstract

The fractional Laplace transform is an extension of the Laplace transform concept,
incorporating fractional calculus. It plays an important role in finding solutions to fractional
differential equations. The objective of this project is to study the various properties of the
fractional Laplace transform and demonstrate its application in solving fractional differential
equations.

Keywords : Laplace transform, fractional Laplace transform, fractional differential equations
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Abstract

In 2022, Chutipun Charoensuk and Jittisak Rakbud introduced relational matric spaces
and studied some topological properties of these spaces. In this research, we investigate
continuous maps between two relational matric spaces. Additionally, we define contraction and
expanding maps on relational matric spaces and examine the existence of fixed points for these
maps.

Keywords : relational matric space, relational contraction map, relational expanding map,
fixed point
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Abstract

We study a Poisson algebra A = Clx, y, z] with three generators x, y and z and
. of of df .
Poisson exact bracket { x ,y }; = =5 {v.z}; = P and{z,x}; = 7y where f; is a
polynomial in A. We find Poisson maximal ideals of A and study properties by considering its

Lie algebra structure J / J2, where J is a Poisson maximal ideal of A. There are up to four
Poisson maximal ideals of A for which three polynomials f;, f, and f; as f; = xyz +

xy+yz+zx —x:—y?*—z% f, = xyz—%(xy+yz+zx) +%(x2 +y%+2z%)and

fs = xyz — xy — yz — zx. We show that the Lie algebra [g(],f"),g(],f")] is abelian and
g(/{i) is solvable for i = 1,2 and there are the Lie algebra g(],’:") is isomorphic to si(2, C)
for i=12k=234andi=3k=1,2.

Keywords : Lie algebra, derived algebra, Poisson algebra, Poisson maximal ideal
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Abstract

This research focuses on solving a nonlinear system of differential equations
representing a fish farm model that describes the nutrient density, the biomass of the fish
population, and the biomass of the mussel population. Since this fish farm model is nonlinear
and does not have a closed-form solution, the study employs the power series method by
expressing the solution as an infinite series to derive a recursive formula for the series
coefficients. The approximate solutions are then represented as polynomials of degree six, ten,
fifteen, and twenty.

To evaluate the accuracy of our proposed solution, we compare it with the numerical
solution obtained using the fourth-order Runge-Kutta method (RK4). The results indicate that
our method provides highly accurate solutions. Furthermore, the findings demonstrate that our
approach offers advantages in both accuracy and computational efficiency compared to other
methods, such as the Laplace Adomian decomposition method (LADM) and the Homotopy
analysis method (HAM). Additionally, the method proposed in this study can serve as a
guideline for applying to other nonlinear differential equation models.

Keywords : Nonlinear differential equations, Power series method, Fish farm model,
Runge-Kutta method
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Abstract

Nonlinear differential equations are crucial in various domains of science, engineering, and
applied mathematics, particularly in fluid dynamics and wave theory. The examination of their
solutions is crucial for assessing the behavior of physical systems and precisely forecasting wave
characteristics. Analytically solving nonlinear partial differential equations is quite complex and
necessitates specialized approaches to obtain explicit solutions. This research seeks to identify the
solutions of the Jimbo-Miwa equation and the Modified Quantum Zakharov-Kuznetsov (MQZK)
equation in three spatial dimensions and one temporal dimension. It employs simple equations and
Bernoulli equations to derive solutions, transforming partial differential equations into ordinary
differential equations via wave transformation. This process aims to balance the differential equations
to ascertain the suitable parameters for solution derivation. This facilitates the identification of
solutions for both types of equations, revealing consistent outcomes; nevertheless, the methodologies
employed for solving these equations differ, leading to variations in findings at some junctures.

Keywords : Bernoulli Equation, Simple Equation Method, Kudryashov Method
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Abstract

This research aim is to determine the optimal number of dice to roll in each round to
achieve the maximum expected score in the game “Hog dice game with repeated even
faces”. This is a modified version of the Dice Hog game, additional rules to reward players
with bonus points for rolling all dice to show the same face value in even number during a
round. In this game, the score calculation is divided into three cases: awarding bonus points
when all dice show the face value of 2, 4 or 6. The bonus points in each case are calculated
by raising the even number face value to the power of the number of dice rolled in that round.
This research demonstrates that rolling 5-6 dice per round results in the highest expected
score for players.

Keywords : Hog Dice Game, Expectation, Optimization
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Abstract

Tuberculosis (TB) is a serious infectious disease, primarily affecting the lungs,
commonly referred to as “pulmonary tuberculosis.” It is caused by the bacterium
Mycobacterium tuberculosis, which is transmitted through droplets from coughing and
sneezing. TB can be cured with treatment, which a period of treatment time depending on the
severity of the disease. Doctors may prescribe medications such as Isoniazid, Rifampin,
Ethambutol, and Pyrazinamide, etc. Although TB can be cured, it can recur. Incomplete
treatment can lead to drug resistance and relapse. Therefore, the main goal of treatment is to
cure the disease, this is to cut off the transmission cycle and prevent drug resistance. With
important fact above, the researcher studied the spread of TB in relation to incomplete
treatment by developing a mathematical model. In this research, the mathematical model was
analyzed both theoretically and numerically. The basic reproduction number was calculated,
and sensitivity analysis was performed. Additionally, the researcher developed an optimal
control model with four control variables, including both prevention and treatment. This is to
seek strategies that could minimize the incidence of TB related to incomplete treatment and
could control the infection more effectively

Keywords : tuberculosis, incomplete treatment, numerical analysis, optimal control



41

The 13" Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

duUAU19USENISVRINTAMR AC

Some Properties of AC-algebras
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Abstract

In this project, we study an AC-algebras as an algebra (X,*,0) with a binary
operation x which satisfies the conditions;

[AC —1]ax (y*2) = (x % y) * 2,

[AC —2]zxy=y=*uz,

[AC =3z +y=0ifandonlyif z = y

Forall z,y,2 € X

We also study the various properties of AC-algebra, AC-subalgebra and investigate
some properties related to AC-homomorphism.

Keywords : AC-algebras, AC-subalgebra, AC-homomorphism
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Abstract

The management of market selling spaces is a crucial factor affecting vendors' and
administrators' operational efficiency. Currently, selling space management relies on
traditional methods, such as manual record-keeping, which can cause delays and potential
errors in management. This inefficiency results in suboptimal utilization of market space. This
project aims to develop a market selling space management system using Machine Learning
techniques. The system analyzes vendor data, such as product type, rental demand, and past
rental behavior, to predict and recommend optimal space allocation for selling goods with
greater accuracy, convenience, and speed.

Additionally, the system can adapt to continuously changing market demands using the
Decision Tree technique. The proposed system has been tested with real market data,
demonstrating its ability to save time in space management, reduce data management errors,
and enhance overall market efficiency. The Machine Learning market selling space
management system is designed to apply to various markets, including fresh markets, flea
markets, and shopping centers. It enhances space management transparency, minimizes vendor
conflicts, and enables market administrators to manage resources more efficiently. Moreover,
it helps temporary stall renters reduce the time required for traditional stall reservations,
making the process more convenient and efficient.

Keywords: Market Area Management, Decision Tree, and Machine Learning



Bl o, - ;’y‘; 4 6

fay i o (R ) A

The 13" Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

A15YINUNY51AINB9ANEa9 LN luUsenalne
Gold Price Futures Prediction in Thailand
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Abstract

At present, gold investment is highly popular in Thailand. Therefore, it is essential to make
accurate forecasts on gold prices in order to optimize profit potential. Nine multiple
regression equations were investigated and generated in this investigation. The equation with
the lowest error contains the subsequent variables, which are delayed by one and two months:
the Consumer Price Index (X3, X13), the U.S. stock market index (X4, X14), India's gold reserve
(X7,X17), gold futures (Xs,X1s), COpper prices (Xg,X1g) and the EMA-2 value (Xi0,X20). The
equation for the price of gold () is as follows, based on the monthly data from January 2011
to June 2024, which spans a total of 162 months :

Y = 1995.81 + 22.29x; + 0.03x, + 3.43x, + 0.77xg + 1.90xo + 0.80x;,
— 43.60%;3 — 0.01x,4 — 5.26x;7 — 0.92x;5 — 4.52%10 + 0.26x50

Upon testing, this equation produced an RMSE value of 277.60 and a SMAPE value of 0.89.
These results suggest that this equation can accurately predict gold prices. Therefore, this
research may serve as an outline to evaluate gold prices and enabling investors to make better
decisions.

Keywords: Investing in gold, predicting gold prices, multiple regression equation
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Linear programming for optimal land and water resource
allocation

Case study: Mae Ngat Somboon Chon Dam Chiang Mai
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Abstract

This project aims to optimize the allocation of water for agriculture and cropping
patterns at Mae Ngat Somboon Chon Dam in Chiang Mai. We utilize linear programming (LP)
to formulate the model and LINGO software. The results demonstrate efficient allocation of
cultivation areas, leading to an average profit increase of 85.79% from 2021 to 2024 compared
to actual cultivation. Moreover, the monthly water release is adequate to meet agricultural

needs.

Keywords : allocation of resources, linear programming, LINGO program
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Abstract

The Lotka-Volterra equations are mathematical models used to describe predator-prey
relationships and have been applied to study competitive behavior in business. This research
applies a three-dimensional Lotka-Volterra model to analyze the market competition dynamics
among three major smartphone brands in Thailand, namely Apple, Samsung, and Oppo. The
study utilizes market share data for these three brands over the period from January 2017 to
December 2024. To estimate the model parameters, we employed the integral method and the
least squares method to achieve the best fit with the actual data. The model’s accuracy was
evaluated using three error metrics: Mean Absolute Error (MAE), Mean Absolute Percentage
Error (MAPE), and Root Mean Square Error (RMSE). The results indicate that the model
demonstrates high accuracy in explaining the competitive dynamics of smartphone brands and
effectively captures the predator-prey relationship within the market. Furthermore, the findings
can serve as a useful guideline for developing marketing strategies. Additionally, this approach
can be extended to analyze business competition in other industries.

Keywords: Predator-Prey Model, Lotka-Volterra Model, Least Square Method,
Competitive market
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Abstract

At present, transportation is an important factor in the economic development of a
country. Optimizing transportation routes to minimize costs is essential for enhancing business
efficiency. Foon Talob Co., Ltd. is a company engaged in the transportation of chicken meat
from its production facility to eigth branch locations of Thai Foods Group Public Company
Limited in Kanchanaburi, Nakhon Pathom and Suphanburi provinces. Currently, the
transportation routes are not systematically managed, resulting in high transportation costs.
Therefore, this research aims to optimize the transportation routes by developing a linear
programming model to determine the most cost-effective delivery routes. This study uses the
Solver function in Microsoft Excel, applying the simplex method to solve the linear
programming problem.The result show that the optimized transportation routes derived from
the linear programming model reduce transportation costs by 948.02 THB compared to the
current routing method. This optimization enables Foon Talob Co., Ltd. to develop a more
systematic and efficient transportation route while also reducing overall transportation costs.
Keywords : Linear programming, Vehicle routing problem, Solver
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Abstract

In today's highly competitive manufacturing sector, optimizing energy use is a key
factor in maintaining cost efficiency and sustainability. A hot-rolled steel section
manufacturing company in Rayong aims to reduce natural gas consumption. This study aims
to investigate the factors affecting natural gas usage in the hot-rolled steel manufacturing
process by analyzing two processes using multiple linear regression: the steel heating process
and the process downtime. The steel heating process is evaluated based on 11 variables,
including: the temperature in four furnace zones before heating, the product temperature, the
weight of the product before and after heating, the oxygen level, furnace pressure during
heating, and the heating time. Using multiple linear regression analysis, the study found that
all variables, except for the product weight after heating, have an impact on natural gas
consumption. Meanwhile, the process downtime, including delay, program stop, setup, stand
change, and shutdown, also affects natural gas consumption for all variables.

Keywords: Natural gas, Multiple regression, Steel heating, Process downtime
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Abstract

This research project applies integer programming to assist in the production planning
of Cake Nadeng K’Ross Shop. Cake Nadeng K’Ross Shop is a small bakery with limited
materials, where producing too much or too little can lead to unnecessarily high costs or missed
profit opportunities. Since the shop produces fresh products daily, any unsold items result in
leftover products. Therefore, this study develops an integer programming model to optimize
for one-week production planning and maximize profits. The model will then be solved using
the LINGO software.

The results show that the maximum total profit increased by 15.31% compared to the
shop's current profit. Then, the results were used for a sensitivity analysis, from which it was
found that material costs, fresh milk costs, and the selling price of marshmallows cupcake have
the greatest impact on profit. Additionally, the researcher designed and developed a website
using Visual Studio Code for helps calculate daily income and profit, reducing calculation time
and minimizing errors that may occur from manual calculations.

Keywords : integer programming, production planning, sensitivity analysis
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Abstract

In this project, we propose a mathematical model, in the form of a Mixed-Integer Linear
Programming (MILP), that optimizes the logistics part of supply chain management. To be
precise, we focus on the multi-day delivery route planning for a network that possible contains
multiple depots and multiple vehicles. This model is based on the Vehicle Routing Problem
(VRP) in which we incorporate many additional features to make the problem more realistic
for the framework of multi-day delivery. We also make a sample implementation of a scenario
with 2 depots and 5 demand points, with the planning horizon of 5 working days. The optimal
route is then obtained with the application of PySCIPOpt package. With a post-optimal
analysis, one could also draw an optimal delivery map for each vehicle and each day by
tracking both the routes and flows of goods.

Keywords : Mixed-Integer Linear Programming (MILP), Vehicle Routing Problem (VRP),
Multi-day Delivery Problem
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Abstract

This cooperative education project aims to develop a web application for tool requisition, focusing on solving
problems caused by using Excel for data management. The previous system relied on three Excel files—Master, Request, and
Issue—which contained interrelated data that was continuously copied between files. This led to data redundancy, large file
sizes, and the inability for multiple users to access the files simultaneously. Additionally, the Master file was based on data

already stored in an SQL database, resulting in inefficiencies in data handling.

To address these issues, a web application was developed to connect directly to the SQL database. This reduces
data duplication problems, increases usability, and supports simultaneous access by multiple users. As a result, the system

becomes more structured, efficient, and accessible.

Keywords: Web Application, Tool Requisition, Excel, SQL
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Abstract

In this study, we formulate a model for the nurse scheduling in the inpatient department
by using integer programming. The case study was conducted at a hospital in Ratchaburi
Province with the objective of minimizing the number of overtime shifts while ensuring an
equitable distribution of both regular and overtime work hours among nurses, in compliance
with hospital policies. After obtaining the integer linear programming model, we solve the
optimal solution using Python. The results show that the number of regular and overtime shifts
of each nurse was equal, with total working hours reduced compared to the manually arranged
schedule by the head nurse, and adhered to the hospital’s policies.

Keywords: Nurse scheduling, Integer programming, Overtime work schedule
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Supplier Selection: A Case Study of Apparel Industry
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Abstract

This study aims to develop systematic selection for suppliers in the apparel industry by
integrating the Analytic Hierarchy Process (AHP) with the Preference Ranking Organization
Method for Enrichment Evaluations Il (PROMETHEE II). This combination enhances the
evaluation and ranking process, ensuring a more structured and accurate supplier selection
approach. The analysis assigns weight values from seven key factors, including quality, price,
reliability, transportation, service, social factors, and environmental considerations. The results
of the AHP method indicate that quality is the most critical factor, followed by price and
reliability, with a Consistency Ratio (C.R.) of 0.08, which is the acceptable threshold.
Subsequently, PROMETHEE Il was applied to rank five contractors, revealing that Contractor
B was the most suitable, followed by Contractor A. The findings suggest that the integration
of AHP and PROMETHEE Il methods provides an efficient and reliable approach for supplier
evaluation and reducing the risk of production delays. Furthermore, this methodology can be

applied to other industries that require multi-criteria decision-making processes.

Keywords: supplier selection, analytic hierarchy process, preference ranking organization
method for enrichment evaluations |1, apparel industry
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Abstract

The issue of health insurance fraud is a persistent problem arising from
intentional actions by certain policyholders for financial gain. This results in
higher insurance premiums for honest policyholders. This research project aims
to detect discrepancies in insurance claims using machine learning and
blockchain technology. The study examines data on claim discrepancies using
two machine learning models: XGBoost and Decision tree, utilizing data from
the MIMIC-I1I medical database. Additionally, a smart contract was developed
using Hyperledger Fabric, a private blockchain system with controlled access
rights to ensure data security. This research also presents an example of policy
coverage evaluation based on the AIA CI ProCare insurance policy to determine
whether claims meet the policy's conditions. The findings revealed that the
XGBoost model achieved 100% accuracy in discrepancy detection, with the
Decision tree model coming in not far behind at 98% accuracy. However,
XGBoost processed the data 1.22 minutes faster than Decision tree. Furthermore,
implementing blockchain technology for transaction processing helps reduce
data forgery, lowers costs, and shortens claim processing times. It also enhances
the credibility of insurance companies and increases confidence among
policyholders.

Keywords : Machine learning, Blockchain technology, XGBoost, Decision tree, Smart contract
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Abstract

This research aims to classify automotive service centers by examining factors that
influence repair costs from voluntary automobile insurance claims for authorized service center
repairs, in order to categorize service centers appropriately for insurance companies' cost
management purposes. Data on insurance claims for HONDA and TOYOTA vehicles between
2019-2023 were collected and analyzed using Generalized Linear Models and Decision Tree
Models. The factors related to parts and labor costs were then used to classify service centers
using K-means and DBSCAN techniques through Principal Component Analysis. The results
showed that the K-means technique was more effective, categorizing high-cost repair service
centers for HONDA and TOYOTA vehicles into 11 and 12 groups respectively, identifying
clusters of service centers with the lowest labor and parts costs. The research findings can serve
as guidelines for selecting service centers with low repair costs, thereby reducing claim
expenses and enhancing the competitive advantage of insurance companies in the market.

Keywords : Automotive Repair Costs, Automotive Service Centers, Claims, Clustering
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Abstract

This project focuses on the study and development of a short-term investment
framework via gold trading in the foreign exchange market. Machine learning techniques are
applied to analyze and forecast pricing trends. Moreover, we develop the system using a
stochastic process to determine optimal stop-loss points, with the aim of maximizing expected
returns. Additionally, we apply game theory to guide the decision-making process regarding
order holding or closure. The system is implemented and tested on the MetaTrader 5 (MT5)
platform. This project outlined the clear process that includes data preparation, machine
learning model training, probabilistic modeling of gold price movements, stop-loss strategy
formulation, strategic decision modeling based on game theory, the development of an
automated trading program, and backtesting to evaluate system performance. The results have
been analyzed to identify directions for further development. Additionally, alternative
strategies have been proposed, such as using a trailing stop to adjust the stop-loss level
positively with price movements and incorporating common trend indicators for signal
filtering.

Keywords : Short-term investment, Automated trading system, Machine learning, Stochastic
process, Game theory
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Abstract

The growth of the hospital and cosmetic clinic businesses has been increasing, along
with investments in medical equipment. Insurance has become a crucial option for protecting
high-value medical equipment from damage and can impact service. Insurance data analysis
enables insurance companies to manage risks more efficiently. This research aims to develop
a dashboard to report and analyses Electronic Equipment Insurance (EEI) data for hospitals
and cosmetic clinics. The analysis is based on EEI policy data from an insurance company
covering the period from January 1, 2019, to June 30, 2024, using Microsoft Power BI. The
research result reveals a trend of high insurance policies, sum insured, and written premiums
during 2019-2020, which decreased in 2021, possibly due to external factors, and growth
resumed in 2023-2024. The loss ratio is equal to 5.42%, which is less than 60%, indicating the
company’s efficient underwriting. Even though the current data can be analysed and concluded,
additional data is needed to enhance the dashboard and develop a more comprehensive. This
will enable strategic planning for efficient underwriting in the future and the development of
insurance policies that better cater to the target groups.

Keywords: Electronic Equipment Insurance (EEI), Hospitals and Cosmetic Clinics,
Dashboard, Loss Ratio
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Predictive Model for Health Insurance Policy Renewal of
Bank Customers
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Abstract

Currently, the insurance business is highly competitive. Retaining existing customers
has become a more effective strategy than acquiring new customers because it greatly reduces
the cost of marketing expenses. This research aims to create a model to predict a renewal of
health insurance policies of a bank's customers by using data from 2021 to September 2024,
totaling 697 policies. The factors studied include gender and age range of customers,
premiums, premium growth rate, insured sum, policy plans, use of hospital services in the
network, number of claims, and total claim amount. The researchers adjust the data balance
using the SMOTE technique before fitting prediction models using the elastic net logistic
regression and decision tree methods. The feature importance is used to determine the factor
affecting the decision of policy renewal. The research results reveal that the decision tree model
provides higher prediction efficiency, with an accuracy value of 0.9952, an F1-Score of 0.9818,
and an AUC of 0.9966. The main factors affecting the decision of policy renewal are the
insured amount at 55.09%, the Plan C policy at 10.41% and the original premium at 8.02%.
This shows that the level of coverage and the insurance product are the main variables
influencing the customer's decision. The results of this research can be applied for planning
marketing strategies, identifying customer groups at risk of not renewing the policy, and
adjusting customer retention strategies to suit each individual.

Keywords : Decision Tree, Elastic Net Logistic Regression, Health Insurance, Policy
Renewal Prediction
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A Multi-Output Regression Approach for Predicting
Frequency and Severity of Auto Insurance Claims
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Abstract

Predicting insurance claim frequency and severity is crucial for risk management and
premium rate determination in automobile insurance. Inaccurate predictions may adversely
affect the financial stability of insurance companies. The aims of the study is to develop and
evaluate the performance of multi-output regression models for predicting the frequency and
severity of insurance claims using machine learning techniques, to develop a web application
to support real-time prediction of claim frequency and severity. The dataset used in this
research consists of automobile insurance policy records from an insurance company in Spain,
covering the period from 2006 to 2015, with a total of 80,924 records. The multi-output
regression models examined include Random Forest, Extreme Gradient Boosting, Light
Gradient Boosting Machine, and Artificial Neural Network. Model performance is assessed
using Mean Absolute Error (MAE), Root Mean Square Error (RMSE), and Symmetric Mean
Absolute Percentage Error (SMAPE). The dataset is divided into training and testing sets in an
80:20 ratio, with models trained using 10-fold cross-validation (K = 10). Additionally, the
optimal parameters for each model were fine-tuned using Grid Search. The Shapley Additive
Explanation (SHAP) analysis is utilized in order to identify the most influential factors in claim
prediction. Additionally, the performance of the best Multi-Output Regression is compared
with a Single-Output Regression.

The results indicated that the Multi-Output Random Forest Regression model achieves
the highest predictive performance for both claim frequency (MAE =0.2427, RMSE =0.7832,
SMAPE =28.8311) and claim severity (MAE = 228.9800, RMSE = 864.6607, SMAPE = 29.2370).
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The Shapley Additive Explanations (SHAP) analysis identified the three most influential
factors in claim prediction: the number of policies held by the policyholder, the age of
the driver's license, and the age of the policyholder. A comparison between Multi-Output
Regression and Single-Output Regression demonstrated that while their overall performance
was similar, Multi-Output Regression offers a practical advantage by predicting multiple
outputs simultaneously, helps reduce the steps in model training. To support real-world
applications, a Flask-based web application integrating the Multi-Output Random Forest
Regression model was developed, enabling insurers to input policyholder data and obtain
real-time claim predictions.

Keywords : Multi-Output Regression, Claims Frequency, Claims Severity, Machine Learning,
Auto Insurance
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Feasibility Study on Investment in Installing Electric
Vehicle Charging Stations in Condominiums
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Abstract

The adoption of electric vehicles (EVs) in Thailand has been steadily increasing,
leading to a significant rise in demand for charging stations, particularly in urban areas where
condominiums serve as primary residences. This study aims to assess the feasibility of
investing in EV charging stations within condominiums by analyzing the economic returns and
investment viability through sensitivity analysis, considering the impact of fluctuations in
electricity costs and a decline in user demand. The study compares three charging station
installation models: (1) two DC chargers, (2) one DC charger and two AC chargers, and (3)
four AC chargers. The financial evaluation is based on key metrics, including revenue, profit,
breakeven point, payback period, net present value (NPV), and internal rate of return (IRR)
over a 10-year project period. Based on the results, the two DC charger installations give the
best return in a 24-hour model, with an NPV of 125,621,848 THB, an IRR of 18.19%, and a
payback period of 7 months. In contrast, the four AC charger installation yields the lowest
return, with an NPV of 25,758,188 THB, an IRR of 5.97%, and a payback period of 1 year and
6 months. This study concludes that investing in two DC charger installations is the most cost-
effective and financially viable option, making it an optimal solution to accommodate the

increasing demand for EV charging infrastructure in Thailand.

Keywords: EV charging station, sensitivity analysis, net present value, internal rate of return,
payback period
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Using Z-Score for Mixed-Fund Clustering
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Abstract

For financial planners, preparing data to provide advice to investors is crucial. Mutual
funds are one of the investment options managed by fund managers. So, grouping mutual funds
as supporting information for investor’s decision-making can help them make better choices.
However, the data for analysis of mutual funds required is extensive, and the analysis needs to
be conducted accurately, continuously, and rapidly. This project aims to group mutual funds
with mixed factors based on return rates and to develop a program for grouping mutual funds
using k-means clustering. The study uses daily net asset value data of mutual funds from
January 1, 2021, to June 30, 2024. Grouping method is performed by using Z-Score of the
expected return and standard deviation for 1-year and 3-year periods, in conjunction with
considering the weights of the factors using RapidMiner. The python program which requires
only input data on the study period and mutual fund type is also developed. The findings show
that, based on this dataset, mixed mutual funds can be grouped into three clusters. The program
can accurately group the funds according to the defined steps and methods, thereby it improves
efficiency and reduces errors compared to manual grouping.

Keywords: Mixed Mutual Funds, Return, Standard Deviation, Z-Score
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Abstract

This research examines the impact of increasing interest rate on home loan repayments,
using data from five banks in Thailand. The findings reveal that the total amount to be repaid
to each bank significantly differs, and the effect of an interest rate increase is more pronounced
for borrowers who pay smaller monthly installments. These borrowers end up paying a
significantly higher total amount compared to those with larger monthly payments. Regarding
the impact on borrowers with different income levels, the analysis shows that interest rate hikes
have a greater effect on low-income individuals than on high-income individuals, based on the
proportion of additional payments relative to remaining income after other expenses.

Additionally, the study evaluates the cost-effectiveness of refinancing using a sample
from the refinancing programs of five banks in Thailand. The results indicate that, for the
sample group, refinancing does slightly reduce the total repayment amount when factoring in
the additional costs associated with the refinancing process.

Keywords : Interest Rate, Home Loan Repayment, Refinancing
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Abstract

The RFM (Recency, Frequency, Monetary) model is a widely used technique for
segmenting customers based on purchasing behavior in both online and offline businesses. It
considers three key factors: the time elapsed since the last purchase (Recency), the frequency
of purchases (Frequency), and the monetary value of purchases (Monetary). This approach
enables businesses to gain deeper insights into their customer behaviors and develop more
precise marketing strategies. This study focuses on customer segmentation using the RFM model
through a web application. The analysis is conducted on a sample dataset of 100 customers
along with real transaction data comprising 2,518 records from an online store. Moreover,
machine learning techniques are applied to analyze data distribution, providing valuable insights
into customer group behaviors. The findings can help businesses refine their strategies and

enhance the usability of the web application, ensuring accessibility for users at all levels.

Keywords: Recency, Frequency, Monetary, Customer Segment
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Assessment of the Risk for Development of
Depression Using Binary Logistic Regression for
Insurance Policy Planning: A Case Study on
Depression Buriram Hospital

Prathamaporn Pimsen, Wanitchaya Thahom, Sitawisa Artburai
Advisors : Associate Professor Dr. Nuanpan Lawson, Associate Professor Dr.
Uraiwan Jaroengeratikun

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

Abstract

Depression is a mental health issue that significantly impacts the quality of life of patients
and society, albeit there are no insurance policies covering depression, so it is a challenge for
insurance companies to develop. This research work aims to assess the risk for the development
of depression using binary logistic regression for drafting insurance policies for depression. The
data in this study are from medical records from Buriram Hospital during October 1, 2023 to
September 30, 2024 with a total of 5,684 patients. The variable of interest is depressed or not
depressed, while the independent variables include demographic factors, health behaviors,
environmental factors, and psychological factors analyzed by binary logistic regression. The
model selection was made by different methods which are Forward Backward and Stepwise. The
results of the analysis were that Stepwise was the most suitable model with an accuracy of 85.7%.
The model was used to calculate the odds ratio to identify the risk for depression. This study
proposes a guideline for insurance policies and are divided into 3 levels of risk for depression
comprising of low, moderate, and high, depending on the calculated risk. There will be
differences in rates for insurance according to the levels of risk. This guideline for the
development of insurance policies will profoundly benefit insurance companies’ policies.

Keywords: Logistic regression model, risk factor analysis, Depression, Policy
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Abstract

Currently, the number of students applying for undergraduate studies has decreased,
which is a result of the declining birth rate, the increasing number of educational options, and
the career opportunities that have developed alongside technology and social media. These
factors affect the application process for admission to various universities. The Office of
Academic Promotion and Registration at Sakon Nakhon Rajabhat University, Sakon Nakhon
province, is the department responsible for student admissions, as well as managing student
data, course information, and academic results. The department's executives wish to obtain
strategic information to support decision-making in planning the promotion of the program to
students in target schools. The researchers have developed an applicant data warehouse by
extracting, transforming, and loading (ETL) data from the operational system. This data
includes student information from the academic year 2017 to the academic year 2024. They
designed a fact table and dimension tables and created reports for data analysis or the dashboard
using Microsoft Power Bl Desktop. A satisfaction survey conducted by the staff or personnel
of the Office of Academic Promotion and Registration. The evaluation results revealed that the
satisfaction level was highest in all aspects, namely, usability (x = 4.91, S.D. = 0.29) and
appropriateness (x = 4.60, S.D. = 0.87). This indicates that the data warehouse system can help
generate strategic information for promoting programs to the target students, enable the
efficient use of the budget for program promotion, and better meet the needs of prospective
students applying for admission.

Keywords : Office of Academic Promotion and Registration, Data Warehouse, Extraction
Transformation and Loading, Course Public Relations, Microsoft Power Bl Desktop
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Abstract

The post-pandemic situation following the COVID-19 outbreak has changed
significantly, with the public placing greater emphasis on health care. In particular, kidney
disease is a prevalent health issue among the Thai population, impacting both physical and
mental well-being while also imposing a considerable financial burden for treatment. Serum
creatinine levels serve as a crucial indicator for assessing kidney function. Currently,
technological advancements have enabled efficient processing and analysis of large-scale data,
enhancing the accuracy of health surveillance systems. One approach that has gained attention
is the development of mathematical models for forecasting and personalized health planning.
However, the model development process may encounter the issue of overfitting, which affects
the accuracy of predictions.

This study focuses on forecasting serum creatinine levels using a Generalized Linear
Model (GLM) combined with various sampling techniques, including Simple Random
Sampling, Systematic Sampling, and Stratified Sampling, to mitigate overfitting. The analysis
was conducted using RStudio Version 4.1.1, employing the Health Checkup Information
(Korea) dataset, which comprises 28 variables and 403,414 records. The model's performance
was evaluated using key metrics, including Mean Absolute Error (MAE), Mean Absolute
Percentage Error (MAPE), and Root Mean Squared Error (RMSE). The findings indicate that
forecasting serum creatinine levels using a Generalized Linear Model in conjunction with
Simple Random Sampling yielded the most effective results, with an RMSE of 0.29 and a
MAPE of 17.42%.

Keywords: Generalized Linear Model, Overfitting, Sampling
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Abstract

In an era where the volume of online product reviews is growing exponentially, and
each review often addresses multiple aspects of a product, quickly summarizing these opinions
in an easily understandable manner is crucial. This project developed an Aspect-Based
Sentiment Analysis system for Thai product reviews by creating a natural language processing
model to classify both aspects and sentiments. The results are presented through a dashboard,
allowing users to quickly observe trends in positive, negative, and neutral sentiments across
various aspects. The system was developed by extending the [Student] Shopee Code League -
Sentiment Analysis dataset on Kaggle to compile a more comprehensive collection of Thai
product reviews covering a wide range of aspects. However, the complexity of the language
posed challenges in designing an effective data preprocessing workflow that preserves context.
Multiple models were compared to identify the most suitable approach; evaluation using the
F1-Score revealed that the Logistic Regression model achieved the highest accuracy for aspect
classification (F1-score = 0.8782), while the WangchanBERTa model achieved the best
performance for sentiment classification (F1-score = 0.7793). Both models demonstrated
sufficient accuracy for practical implementation. The developers hope that this system will
assist consumers in making informed purchasing decisions and enable businesses to improve
their products or services more effectively.

Keywords: Aspect-Based Sentiment Analysis, Natural Language Processing, Online Product
Reviews, Logistic Regression, WangchanBERTa, F1-Score
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Abstract

The objective of this research is to apply the Maximum Entropy model (Maxent) to
study suitable environmental factors and to evaluate suitable areas for growing Arabica coffee
in Chiang Rai. Occurrence points of coffee planting in 2024 from the Chiang Rai Provincial
Agricultural Office were employed with nineteen biological climate factors, averaged over
2513 — 2543, constructed from monthly mean temperature (°C) and monthly precipitation
(mm) data from www.worldclim.org, also slope data and soil pH values from the Land
Development Department. The data was randomly divided into two parts: the former part,
training set (70%), was used to construct the model, and the latter part, testing set (30%), was
used to evaluate the model performance.

It had been found that the Maxent model had high area under the curve (AUC) of 0.93,
indicating the model was the efficiency of the study of suitable environmental factors and the
assessment of the suitable area for Arabica coffee planting. The three key environmental factors
affecting the cultivation of Arabica coffee were Precipitation of Wettest Quarter (38.43%),
followed by Mean Diurnal Range (24.53%) and Min Temperature of Coldest Month (5.64%).
Currently, the assessment of potential areas for growing coffee in Chiang Rai found that the
high potential area is 2.04 % of the total area, with a probability value of greater than 0.70.
They mostly were in the highland areas of Chiang Rai. This study would be able to promote
the cultivation of Arabica coffee in appropriate areas and enhance sustainable production
efficiency in the future.

keywords : a rabica coffee, maximum entropy model, suitable area
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Abstract

The objective of this research is to compare the performance of three types of
nonparametric control charts: the Exponentially Weighted Moving Average (EWMA) sign, the
arcsine EWMA sign, and the triple EWMA (TEWMA) sign control charts. The comparison
employed through a simulation study in which the data follows a binomial distribution. The
process shifts of 0.03, 0.05, 0.10, 0.20, 0.40, and 0.45 is considered with sample sizes of 3, 10,
and 50. The smoothing parameter of control chart is set at 0.05, 0.10, and 0.50. The criteria
was based on the Average Run Length (ARL) under out of control process. The overall results
indicate that the TEWMA sign control chart is more suitable than the EWMA sign and arcsine
EWMA sign control charts in detecting changed in the process. Futhermore, the TEWMA sign
control chart is applied to real data to demonstrate its practical utility.

Keywords : Binomial distribution, Average run length, Nonparametric control chart
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Abstract

Waritchaphum Dairy Cooperative Limited is a dairy cooperative engaged in the
purchase of raw milk, as well as the production and distribution of various dairy products. It
plays a significant role in developing the local economy and serves as a central hub for dairy
farmers in Waritchaphum District and surrounding areas of Sakon Nakhon Province. The
primary business involves collecting raw milk to produce dairy products, requiring careful
planning to align raw milk purchases with the demand for dairy products in both the public and
private sectors. If too much raw milk is collected, it can lead to waste from the storage process.
On the other hand, if too little raw milk is collected, it may not be cost-effective for the
production process. In the cooperative's previous operating system, raw milk purchase data was
stored separately by different departments without being consolidated into a single source.
Additionally, the data had not been analyzed or presented in an easily understandable format.
Instead, a new summary was created each time the cooperative held a meeting. This results in
delays in decision-making for strategic planning on various projects involving the cooperative
and farmers. Therefore, the cooperative needs to develop a data warehouse system for raw milk
purchasing. The data, which consists of raw milk purchasing information from April 2023 to
June 2024, was extracted, transformed, and loaded, then used to create analytical visualizations
of raw milk purchases using Microsoft Power Bl Desktop. Evaluate satisfaction with the raw
milk purchase dashboard through a survey conducted among the executives. It was found that
satisfaction was high in all aspects, including usability ( Xx= 3.80, S.D.= 0.83) and
appropriateness (X =3.86, S.D.=0.80). The raw milk purchase dashboard effectively supports
decision-making in planning raw milk purchases and managing the business operations of
Waritchaphum Dairy Cooperative Limited.

Keywords: Data Warehouse, Dashboard, Waritchaphum Dairy Cooperative Limited, Raw
Milk Purchasing, Microsoft Power Bl Desktop
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Abstract

In a highly competitive business, understanding customers is crucial for an organization
to determine its success. Effective marketing is not just about offering good products,
promotions, or services; it also requires strategies to reach and build strong relationships with
customer groups. Segmenting customers is one method that helps businesses deeply understand
the needs and behaviors of the customers who use their services

In this internship, the objective is to understand the behavior of customers purchasing
coffee and tea at a large cafe group by analyzing stored customer data. As a result of this
process, customer groups purchasing coffee and tea were segmented using Naive Bayes,
Random Forest, and Deep Learning techniques to compare the accuracy and suitability of
different Machine Learning methods, and the insights gained from this analysis can be for
further development in analyzing other data set in the future

Keyword : Business Intelligence, Coffee and Tea, Segmenting
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Abstract

This study aims to forecast the resale prices of housing units in Singapore’s public
housing projects by constructing a linear regression model. The model incorporates keys
influencing factors, including the type of housing units, floor area, floor level, city location,
remaining lease years, and the distance from the housing units to the nearest expressway. For
the analysis, the dataset is divided into training and testing sets using three different ratios:
80:20, 75:25, and 70:30. Furthermore, multiple modeling approaches are applied, including a
model using the entire dataset and models constructed from sampled data using various
sampling techniques, namely simple random sampling, systematic sampling, and stratified
sampling. The performance of each model is assessed using key evaluation metrics, including
the coefficient of determination (R-squared), mean absolute error (MAE), mean absolute
percentage error (MAPE), and root mean squared error (RMSE) The comparative analysis of
these models helps identify the most effective approach for accurately and efficiently
forecasting housing unit resale prices.

Keywords : Linear regression, sampling methods, price forecasting
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Abstract

In survey research, researchers often face the issue of non-response or missing data,
which significantly reduces the accuracy and efficiency of estimators used to estimate
parameters of interest. To address these problems, researchers typically use auxiliary
information to enhance the accuracy and efficiency of the estimators. Therefore, this study
focuses on improving the efficiency of estimators for population mean estimation under non-
response by utilizing auxiliary information to create an exponential estimator that is more
accurate and efficient than other estimators studied. The researcher examines some important
properties of the newly developed estimator, such as Mean Squared Error (MSE) and Minimum
Mean Squared Error (MMSE), and compares the performance of all related estimators
regarding theory, application to real data, and simulation studies. The findings indicate that the
newly developed estimator provides better accuracy and efficiency than the others under the
same circumstances.

Keywords : Exponential type estimator, Problem of non-response, Sample surveys,

Population mean
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Abstract

The delta-lognormal distribution consists of a random variable with both zero and positive
values, where the positive values follow a lognormal distribution. The lognormal distribution
is asymmetric where the logarithm of the positive values follows a normal distribution, which
is symmetric. The delta-lognormal distribution is widely applied in medical and environmental
science such as estimating contaminant levels in blood or urine and analyzing pollutant
concentrations in water and air. In some cases, measured values may fall below the detection
limit. The delta-lognormal distribution under left-censored data is used to model the
distribution of data with values below or equal to a specified lower bound. This distribution is
particularly useful in scenarios where it is necessary to examine the relationship between
censored data and significant positive values. This study considered the constructing
confidence intervals for the difference between means of the delta-lognormal distribution
containing left-censored data. The three different confidence interval approaches, including the
standard confidence interval method, the Bayesian method and the parametric bootstrap
method. The statistical performance of these confidence interval methods was examined by
delta-lognormal distribution based on left-censored data simulation study, using evaluation
criteria such as probability of type | error and the power of the test. The result has shown that
the Baysian confidence interval is the most effective for statistical inference of the parameter
representing the difference between means of delta-lognormal distribution based on left-
censored data.

Keywords : Confidence interval, Delta-lognormal distribution, Difference between means,
Left-censored data, Power of the test
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Abstract

This research aims to study and compare three forecasting techniques : simple
exponential smoothing (SES), simple moving average (SMA), and weighted moving average
(WMA), to forecast Thailand's durian exports to China. The research uses historical durian
sales data from the Department of International Trade Promotion (DITP). The data is divided
into two parts: the first part, consisting of 60 data set from January 2019 to December 2023, is
used to analyze the forecasting patterns of the three methods and develop appropriate
forecasting equations. The second part, consisting of 12 data set from January to December
2024, is used to analyze the accuracy of the forecasting methods, based on the Mean Absolute
Percentage Error (MAPE). The results show that the simple exponential smoothing method
with a smoothing constant of a = 0.9 provides the most accurate forecast and is the best method.

Keywords : Forecasting, Durian Sales, Simple Exponential Smoothing (SES), Simple Moving
Average (SMA), Weighted Moving Average (WMA)
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Abstract

Currently, visually impaired individuals in Thailand face challenges in using public
transportation due to the lack of accessible bus stop signage. This makes it difficult for them to
identify the correct bus number, often requiring assistance from others, which may not always
be convenient for either party. This research presents an artificial intelligence-based bus
number detection system designed to help visually impaired individuals recognize bus numbers
through an audio announcement. The system employs the YOLO (You Only Look Once)
model for real-time bus number detection with high accuracy. A dataset of 3,200 images and
videos was collected from real-world environments, and Image Processing techniques were
applied to enhance data quality before feeding it into the detection model.

Experimental results show that the developed model achieved an accuracy of 76.5%
and an F1-score of 95.5%, demonstrating high efficiency in bus number detection. This system
can significantly reduce accessibility barriers for visually impaired individuals in using public
transportation and has the potential for real-world implementation to benefit both the visually
impaired and the general public. Future research will focus on further improving the model’s
accuracy through advanced Digital Image Processing and Machine Learning techniques,
ensuring higher efficiency and real-world applicability.

Keywords : Artificial Intelligence, Image Processing, YOLO (You Only Look Once), Visually
Impaired , Bus Number Detection
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Abstract

Glaucoma is a condition in which the optic nerve is damaged without noticeable
symptoms in the early stages. As a result, patients often remain unaware until permanent vision
loss occurs, making early detection crucial. However, diagnosing glaucoma from retinal fundus
images requires specialists, which is time-consuming and resource intensive. Therefore, this
research presents an automated glaucoma classification algorithm capable of processing retinal
fundus images quickly and efficiently. The proposed approach utilizes multi-view deep
learning, which integrates information from multiple perspectives of the fundus images to
mitigate the limitations of relying on a single-view analysis. This method enables the model to
gain a more comprehensive understanding of the data. Additionally, a technique is introduced
to reduce the impact of blood vessels obstructing the optic disc region and minimize noise that
may cause inaccuracies in measuring the Optic Disc-to-Cup Ratio (CDR). This is achieved
using the Frangi Vesselness Filter and morphological operations, which enhance classification
accuracy. The deep learning models used in this algorithm include EfficientNet V2 s and
DenseNet161, both trained with the Adam optimizer on a dataset of 14,254 retinal fundus
images from Naresuan University Hospital. Experimental results demonstrate a precision of
85.73%, an area under the curve (AUC) of 94.59%, an accuracy (ACC) of 85.80%, and a recall
of 85.90%, highlighting the effectiveness of the proposed approach in glaucoma classification.

Keywords: Multi-view deep learning, retinal fundus images, image inpainting, glaucoma
classification.



A\ 124

> =
| 1]
“\E_AMC The 13" Undergraduate in Applied Mathematics Conference (UAMC 2025)
= Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

= = 1 o L% YV A %
nsAnwIsuiigusEndnsianuunuliangulauas Aauwuunis
0NNRYARIFANFIMIUNITVMUNNGULHE S
lsatuminu: nsdldnenlaglygiuvaya NHANES

A Comparative Study of Decision Tree and Logistic
Regression Models for Diabetes Risk

Classification: A Case Study Using NHANES Database

UNYIUNR INFATIIY, W9E125A1501 1IBAR ) UENINARUAE INTSAUSANS

9191389U3nWN : feA1anI19158 Ay Bunsing

a a 4 a 4 a % =~ a2 a
AMAIYIAUAATIENT ABUSINYIATANT Nﬂ13ﬂﬂ]ﬁﬂﬂiuﬂ§uﬂiiiiﬂl



125

R,

The 13™ Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

UNANED

1%
[

Isawnmnudulsalifnsesesindmansenueg nivudfgysdeguamvesuszansialan

Tnsamzlunguiifdadodosgs cuideldfngusrasdifiowsouiisuyssansamussfauuudulsl
findula (Decision Tree) LardluUNITONNDYARARN (Logistic Regression) Iumiai’mumajmﬁm
voslsaumniu ngldymdeya Diabetes Health Indicators Dataset #453U591910 National Health
and Nutrition Examination Survey (NHANES) 3121 253,680 AU Yoyausenaunjgfiulsnu
AUANLAYNYANTINTIo19d maren T AAlsALUIMINL NSEUIUNTIATIEUSENBUIENSIAT B

[
Y

Taya NMIwlstaya uazn1sasilunanazn1susediulseansamvadung lnglddmyinsuniy
wilugn nan1sIFenuindmuunsanassasdainiussansaingeniduvuaulinisdedula Inelv
J 1 o = = Y @ ' a a Y & A

AANULIUENEIEAT 86.60% Beuandliliuifikuunsanneyaedarnaunsaliiiuasoiolunis
szyadsavadlsauimulaeg19ivssdniaan cwddelamnsaduwuimslunisadvayunis
MunudsdasiusuassuguuaznsivuaulevisiomuaLazanaudsadlsauImuly

UsgnInquides

Addey : dullidedule, lsawvnu, Msanneeasdafn, MITuunngudes



A\ 126

The 13™ Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

Abstract

Diabetes is a non-communicable chronic disease that significantly impacts global
public health, particularly among individuals with high-risk factors. This study aims to
compare the performance of the Decision Tree and Logistic Regression models in
classifying diabetes risk groups using the Diabetes Health Indicators Dataset, which is
derived from the National Health and Nutrition Examination Survey (NHANES) and
consists of 253,680 individuals. The dataset includes health and behavioral variables that
may influence diabetes occurrence. The analysis process involves data preparation, data
partitioning, model development, and performance evaluation using accuracy metrics.
The findings indicate that Logistic Regression outperforms the Decision Tree model,
achieving a maximum accuracy of 86.60%, demonstrating its effectiveness in identifying
diabetes risk. This study provides valuable insights for supporting preventive public
health planning and policy-making to manage and reduce diabetes risk among high-risk
populations.

Keywords : Decision Tree, Diabetes, Logistic Regression, Risk Classification



127

| 1]
“\E_AMC The 13" Undergraduate in Applied Mathematics Conference (UAMC 2025)
: Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

a A [P [V P= | v v V1 d'd
m‘n%aaﬂf‘sﬂwﬂau,awaamaaﬂmﬂwayaal%gﬂqzmad
Tiﬂmwﬁ'%faﬁmga vlwﬁ'u‘lmﬁaﬂqa LAZLUIIW

Tﬂ Eﬂ"lg{l,‘n AakANIIILNLIZLAN

Data-Driven Diagnosis of Cardiovascular Disease in
Patients with Comorbid Hypertension, Dyslipidemia and
Diabetes Using Classification Technigques

a -4
wig ey Wi‘lﬂ&léﬁ’)iim

Q

€A = 1 4 a A £ c
a19138ndsnun : ﬂ%?ﬂﬁ’lﬂ@li’ﬁniﬂ A3.NARAFNA QENWGW

A2 INYIATFAINITATNWI ABZINYIATHAS NHIINYIRYFIVAIRAIWNS



128

The 13™ Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

v A A da o o o oy Aa
IﬁﬂmlaLLa:ma@Laa@Lﬂua’]LmﬂﬁLaw'gmau@umu 9 aa9lan ‘[mmwwﬂu;&ﬂmm
190323 110 mm@”ﬂaﬁ@]ga vLmu”quLﬁaﬂgo WAL MIANENHILEwaLWINI Il LN
3%}5.@%ﬂl%ﬂﬁiL%ﬂujmaaLﬂ%aa Lﬁal,ﬂummLL&iuz‘hLLaza@ﬂ’aﬁ@wm@lumiﬂiuﬁugﬂasl Ohla
T39WeNLI8UINNIY FIRIAWATATTITNINT 31%2% 10,108 118 lasldinafiaswwnilszian 7
£ 1 6 Ao v = a Aa A % = 6 a 6 6 6 % 6
WUD MOUA LInaaNWLIRG GTTUNI R0IFANINTFTH WIAWLY LA-LHuSIIRALBLILASY THWaTe
& A &a a A & af o o ' a & A a A A
INLABTLITTW WAz 3NN EatITaaLRaIsN WIauNTUTULAINITIALAaSINaLANU T2 ANT AW
= ' o o & A o g a ' °
HanM AN LI usuaauWalIadliNaangiga landazuunanin 07.86% Tedanuuanen
1 di A % cl' % aa U Aa %3 fdy =3 [ a %
LLa:mLmana1mz®m°nmmmﬂizqﬂ@‘lmmdﬂauﬂvlmsa HARNTRULEAIIIAN N INYINTITU]
A . & A a Aa X & A
gasataslunItisunngaadula ann13zn LLaszuIamma@mmaaQﬂw Taganwizluiwn

AININLINTNINITUNNGING

ardany : L lauaznaaaiien, l3adin, mateuivesaies, myduundiznn, malsy

wWIdaas



A 129

The 13™ Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

Abstract

Cardiovascular disease is one of the leading causes of death worldwide, particularly
among patients with comorbid conditions such as hypertension, dyslipidemia, and diabetes.
This study presents a novel approach to CVD diagnosis using machine learning to enhance
accuracy and reduce errors in patient assessment. A dataset containing 10,108 patient records
from Pak Phanang Hospital, Nakhon Si Thammarat, Thailand, was analyzed using seven
classification techniques: Random Forest, Decision Tree, Logistic Regression, Naive Bayes,
K-Nearest Neighbors, Support Vector Machine, and Artificial Neural Network, with
hyperparameter tuning to optimize model performance. The results indicate that Random
Forest achieved the highest performance, with a weighted F1-score of 97.86%. These findings
demonstrate a high level of reliability and accuracy, making the model suitable for clinical
application. Moreover, they highlight the potential of machine learning in enhancing diagnostic
accuracy, assisting physicians in decision-making, reducing workload, and improving patient
survival rates, particularly in resource-limited healthcare settings.

Keywords : cardiovascular disease, comorbidity, machine learning, classification,
hyperparameter tuning
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Abstract

Shock is a common condition among patients admitted to the Intensive Care Unit (ICU)
and is associated with high mortality rates worldwide. Studies have found that shock occurs in
29.5% of ICU patients, with a hospital mortality rate of 35.3% compared to 16.7% in patients
without shock. Early prediction of shock is therefore crucial for reducing mortality and
complications. This study investigates ICU patients at Srinagarind Hospital, Khon Kaen,
Thailand, using secondary data from the Smart-ICU system. The dataset includes patient
demographics, medical histories, laboratory results, vital signs, and fluid balance. The study
focuses on patients aged 18 years or older, admitted between October 15, 2022, and February
3, 2025, with a minimum ICU stay of 24 hours. Shock was defined by at least one of the
following criteria: mean arterial pressure < 65 mmHg, systolic blood pressure < 90 mmHg, or
a diastolic shock index > 2. To predict shock, advanced time-series deep learning techniques
were utilized, including Convolutional Neural Networks (CNN), Long Short-Term Memory
(LSTM) networks, and Transformer models. The CNN+LSTM hybrid model achieved the best
performance, with an AUC-ROC of 0.89 and an AUC-PR of 0.91, outperforming standalone
models. This performance underscores the hybrid model’s ability to integrate temporal and
spatial features, significantly enhancing predictive accuracy. This study demonstrates the
potential of using the CNN+LSTM hybrid model for predicting shock among ICU patients,
which can be further developed into a real-time shock prediction system.

Keywords : Shock, Intensive Care Unit (ICU), Time-series data, Deep learning,
Convolutional Neural Networks (CNN), Long Short-Term Memory (LSTM) networks
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Abstract

Leptospirosis is a disease caused by the Leptospira bacteria, commonly found in water,
moist soil, and agricultural areas. The bacteria can enter the human body through the skin,
conjunctiva, and respiratory system. This disease has social and economic impacts. In this
work, we examine spatial factors that may influence the spread of the disease, such as forest
area, flood records, and weather records, including temperature, rainfall, and humidity,
estimated using the Inverse Distance Weighting (IDW) method. Additionally, satellite imagery
data, such as slope and spectral indices derived from reflected wavelengths, are used to
calculate the Normalized Difference Vegetation Index (NDVI) and the Normalized Difference
Water Index (NDWI) which indicate land characteristics in the study area. Furthermore,
demographic data, such as average household income and expenditure, and the number of
registered farming households, were included in the analysis. These factors are analyzed using
two-step models combining classification and regression techniques which applies Extreme
Gradient Boosting (XGBoost) as the main algorithm to the disease incidence rate by district
and to identify influential factors. The most influential factors in determining leptospirosis in
each district are The forest area, humidity, temperature, rainfall, slope, and the number of
registered agricultural households. The best-performing model achieved an RMSE of 0.1313.

Keywords : Geographic information system, Leptospirosis, Machine Learning
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Abstract

Glaucoma is one of the leading causes of severe vision impairment, potentially leading
to blindness. Early screening for glaucoma increases the chances of early detection. However,
accurate diagnosis remains challenging due to the heavy workload of ophthalmologists.
Typically, ophthalmologists diagnose glaucoma by analyzing fundus images to assess the cup-
to-disc ratio (CDR). Machine learning algorithms can assist in glaucoma detection by
classifying fundus images. This study introduces image preprocessing techniques for optic disc
localization, combined with a multi-view network for glaucoma classification. The dataset used
in this research was obtained from Naresuan University Hospital. The study found that the best-
performing models were Efficient Net_VV2_M for the original image and EfficientNet_V2_S
for the cropped optic disc image, both utilizing IMAGENET1K V1 weights. The models were
trained using the Adam optimizer with a learning rate of 0.0001. The multi-view model
achieved Accuracy 88.05%, AUC 94.92%, Precision 87.95%, and Recall 88.20%.

Keywords: Machine Learning, Fundus Image, Optic Disc Localization, Glaucoma
Classification, Multi-view Network
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Abstract

Image segmentation is a type of task that utilizes artificial intelligence to identify
specific regions within an image. This process is crucial for various applications, particularly
in the medical field, where it is used to detect nerve from ultrasound images of different body
parts, such as the arm, wrist, and thigh. However, existing work has not yet applied this
technique to ultrasound images of the area above the knee, which is a critical region for knee
surgery. To address this gap, this project conducted a comprehensive study by creating a
database of 340 ultrasound images of the area above the knee and evaluating the performance
of existing deep learning models, including Mask R-CNN, YOLOv11, and U-net. The study
aimed to establish a benchmark for the current progress in nerve detection using image
segmentation techniques in this specific area. The results showed that the YOLOv11 model
achieved the highest Mean Average Precision (mAP), while the U-net and Mask R-CNN
models demonstrated lower accuracy in descending order. This research provides a
foundational benchmark for future studies. Hopefully, this would lead to establishing a sturdy
support for anesthesiologists in providing more efficient patient care.

Keywords : Image segmentation, Artificial intelligence, Ultrasound images
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Abstract

The prediction of blood hemoglobin levels is crucial for the treatment of anemia,
offering a convenient, rapid, and accurate method for anemia screening without requiring
invasive blood sampling (non-invasive). It also eliminates the need for complex medical
equipment or extensive medical resources. The objective of this research project is to develop
a model for predicting blood hemoglobin levels from images of the palpebral conjunctiva,
using a mini-modeling approach based on the K-means clustering algorithm and polynomial
equations. The research process begins with analyzing the color components of the conjunctival
images to calculate the percentage of colors related to blood hemoglobin levels. Then, K-means
clustering is used to group the color data, separating images with similar color characteristics
before developing a mini-model (Mini-Model) for each group. Each mini-model is constructed
using a polynomial equation to predict hemoglobin levels from the color percentages obtained
in each group. The results show that using mini-models can improve accuracy compared to a
linear regression model. Moreover, selecting an appropriate polynomial degree further
enhances the accuracy of the mini-modeling approach.

Keywords: Anemia, Hemoglobin levels, K-means Clustering, Mini-model, Polynomial
equations
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Abstract

Road accidents have a severe impact on the society and economy of Thailand. Data from
2018 to 2022 shows that there were more than 5.76 million injuries, These cause the
government having to bear expenses as high as 37,989 million baht and economic losses of
more than 613,346 million baht.

This research obtained accident data from the Ministry of Transport during 2020-2024.
The data was processed by Data Cleansing, Exploratory Data Analysis, and Data Mining
techniques using Association Rules to examine the risk factors associated with road accidents.
In addition, Spatial Analysis techniques were used to present high-risk areas through Graph
Visualization and Heatmaps, referring to the geographic coordinates (latitude-longitude) of the
accident scene.

The analysis results can be used as a guideline for developing accident prevention, such
as improving infrastructure or increasing safety in high-risk areas to reduce future road
accidents.

Keywords : Road Accidents, Risk Factors, Association Rule, Heatmap, Spatial Analysis
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Abstract

This study focuses on the application of deep learning models for classifying white
blood cells (WBCs) using three computer vision models: DenseNet121, ResNet101V2, and
EfficientNetB3. The dataset consists of 12,444 microscopic images of blood cells, which have
been augmented and categorized into four main groups: Eosinophils, Lymphocytes,
Monocytes, and Neutrophils. These images were obtained from a public dataset and were
divided into training, validation, and testing sets.The model performance was evaluated using
standard metrics, including Accuracy, Precision, Recall, and Fi-score. The experimental results
indicate that ResNet101V2 outperformed the other models, achieving an accuracy of 89.02%,
precision of 89.81%, recall of 89.02%, and an F.-score of 89.42% on the validation set.This
study highlights the potential of deep learning in hematological diagnosis by presenting an
efficient approach for automated white blood cell classification, which can significantly
enhance diagnostic accuracy and efficiency in medical applications.

Keywords: Deep learning, Image Classification, White Blood Cells
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Abstract

This project focuses on developing an application that utilizes image recognition
technology to identify animal species from user-captured images. The app analyzes the
physical characteristics of animals, such as shape, color, and unique features, to accurately
classify the species. It employs deep learning models to train and enhance the accuracy of
species recognition. This application can be applied in various fields, including education,
wildlife conservation, and biological research, helping users easily identify animals and
raising awareness about biodiversity.

Keywords : image classification, species identification, deep learning, wildlife
conservation, biodiversity
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Abstract

TikTok Shop is a platform that can reache a large number of users and is gaining
popularity as a business tool on social media. Business entrepreneurs can communicate with or
advertise their products to customers through short videos. When deciding to conduct business
on this platform, entrepreneurs should have experience in running an online business or study
the platform's system through the opinions of experienced users before starting their business.
Due to the large number of opinions, it is difficult to read and summarize them. This research
was conducted by classifying user opinions on TikTok Shop into multi-classes and
summarizing the opinion classification. In the experiment, opinions were collected from
Facebook, App Store, and Google Play. Data pre-processing consists of four steps: text
cleaning, word segmentation, stop-word removal, and feature extraction and representation
using the erm frequency-inverse document frequency (TF-IDF) method. After data pre-
processing, a total of 1,654 opinions remained. The opinions were classified using five
individual models: ID3, CART, k-NN, SVM, and ANN, as well as an ensemble model.
Classification was also performed using the RF model and the voting method, with the voting
parameter set to hard voting. In the experiment, the data was split using the Hold-out Method
with a 70:30 ratio. The results showed that the Voting models (CART, SVM, ANN), Voting
(RF, SVM, ANN), and Voting (RF, CART, k-NN, SVM, ANN) performed better than the
individual models, with an F1-Score of 76.66%. The results of the opinion classification can
assist business entrepreneurs in making effective decisions when conducting business on the
TikTok Shop platform.

Keywords : TikTok Shop, Opinion Classification, Ensemble Method , Social Commerce
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Abstract

This study aims to develop and compare forecasting models, including machine
learning models such as Random Forest and LightGBM, as well as time series models such as
SARIMA and Holt-Winters’. The data used consists of electricity consumption in the large-
scale business sector of Lamphun province from January 2014 to June 2024, spanning a total
of 114 months. The dataset is divided into two subsets: a training set from January 2014 to
December 2023, covering 108 months for model development, and a test set from January 2024
to June 2024, covering 6 months for evaluating accuracy. The forecasting performance is
assessed using the Mean Absolute Percentage Error (MAPE) and the Coefficient of
Determination (R?). The results indicate that the most suitable model is Random Forest, has
the lowest MAPE of 0.2017% for the training set and 0.3499% for the testing set.

Keywords: Electricity Consumption, Machine Learning, Time Series
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Abstract

The scheduling of football league matches is a complex and challenging problem.
Properly sequencing each club’s matches in a balanced manner helps prevent unfair advantages
or disadvantages in the competition. Each club may have specific requirements for match
scheduling in different weeks. For example, a concert held near a football stadium might make
traffic management and security arrangements more difficult. These constraints make football
match scheduling an interesting problem. This research presents a solution for scheduling
football league matches in Thailand using the Genetic Algorithm (GA), an optimization method
inspired by biological evolution and natural selection. The study develops an algorithm to
create a match schedule for football leagues in Thailand while considering the balance of home
and away matches for each club, minimizing travel distances for clubs participating in
continental competitions to enhance player welfare, stadium availability constraints, and
security management. The results of this research demonstrate that the proposed approach
effectively generates match schedules that align with various constraints, ensuring a well-
balanced and feasible competition structure for football leagues in Thailand.

Keywords : Football League Scheduling, Genetic Algorithm, Football League
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Abstract

Electroencephalography (EEG) has been widely applied in various fields, such as
controlling robotic arms for individuals with disabilities and analyzing patients' emotions and
mental states. One interesting application is using EEG signals for image retrieval in databases
based on human thoughts. This project focuses on enhancing the efficiency of facial image
retrieval based on users' mental imagery by utilizing EEG signals. It utilizes the Ultracortex
Mark IV headset equipped with 16 sensor points, combined with machine learning techniques,
to retrieve facial images that match the user's thoughts. This approach demonstrates the
potential of EEG signals in bridging the gap between thought processes and image retrieval,
offering new advancements in neuroscience and technology.

Keywords: Electroencephalography (EEG), Machine Learning, Latent Space, Stable
Diffusion
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Abstract

Currently, Thailand has policies that promote the development of cities into the concept
of Smart City, especially in the field of transportation. Counting the number of people at the
entrance and exit of public transportation vehicles is an interesting problem due to the
complexity and variety of the data. This research aimed to develop and compare the
performance of forecasting models for predicting the number of people, using Al technologies
based on data from various sensors, including MM Wave Sensor, Ultrasonic Sensor, and Force
Sensor, to detect crowd density in the pathways of different types of public transportation
vehicles. In this study, the models chosen for evaluation included ARIMA, Exponential
Smoothing, Random Forest, and XGBoost, which are techniques capable of handling data with
diverse characteristics. The experimental results showed that the Random Forest model
performed the best in forecasting, with an Accuracy of 99.22%, MAE (Mean Absolute Error)
of 0.0114, RMSE (Root Mean Squared Error) of 0.0904, and R2 (Coefficient of Determination)
of 0.9985, indicating that this model was highly accurate in predicting complex data without
clear trends. Based on these results, the use of Random Forest as a tool for forecasting the
number of people in public transportation systems could contribute to the development of
infrastructure for Smart Cities, ultimately improving resource management and service

efficiency in various areas.

Keywords : Forecasting people, Statistical Models, Machine Learning
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Abstract

This study aims to examine the behaviors in artificial intelligence (Al) adoption for
enhancing work efficiency and to compare Al usage behaviors among employees classified by
gender, age, education level, department, and work experience at a research company. Data
was collected through questionnaires, with permission granted by the company, from
November 2024 to February 2025, yielding 31 complete surveys. Statistical analysis methods
included frequency, mean, percentage, standard deviation, Mann-Whitney U test, and Kruskal-
Wallis test. The findings revealed that most employees have used ChatGPT to improve their
work efficiency. Employees demonstrated the highest level of understanding regarding
artificial intelligence concepts and utilized Al several times per week, primarily through self-
learning. The main reason for adopting Al was to increase convenience in work processes.
When comparing Al usage behaviors by gender using the Mann-Whitney U test, no significant
differences were found at the 0.05 significance level. Similarly, comparisons of Al usage
behaviors classified by age, department, education level, and work experience using the
Kruskal-Wallis test showed no significant differences at the 0.05 significance level.

Keywords : Behavior, Artificial Intelligence, Work Efficiency
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Abstract

Diabetes is a global health concern that affects quality of life and increases the burden on
healthcare systems. Regular patient follow-ups are essential for minimizing complications and
optimizing treatment plans. This study analyzed data from 2,042 patients at Pak Phanang
Hospital, Nakhon Si Thammarat, Thailand, using machine learning techniques, including
Support Vector Machine, K-Nearest Neighbors, Random Forest, Extra Trees Classifier,
Adaptive Boosting, and Artificial Neural Network, to predict follow-up period categories.
Feature selection techniques, namely Mutual Information and Elastic Net, were applied to
enhance model classification performance. The results indicate that Extra Trees Classifier
combined with Mutual Information and Elastic Net achieves the highest performance, with a
weighted F1-score of 90.69%. The findings suggest that this model can support clinical
decision-making by identifying high-risk patients, prioritizing follow-up scheduling, and
optimizing resource allocation to improve healthcare efficiency.

Keywords : diabetes, follow-up period, classification, feature selection
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Abstract

This project aims to apply the quaternion number system in developing software for 3D image
rotation and transformation. The first phase involves studying the algebraic structure of
quaternions, including their interesting properties and applications in solving problems related
to 3D rotational computations. The project explores the applications of quaternions in various
fields, such as robotics, aerospace, 3D images processing, particle physics, and addressing the
limitations of complex computational systems, particularly the gimbal lock issue in traditional
rotation methods. The second phase focuses on software development using Python to create a
tool capable of visualizing 3D object rotations and transformations. The developed program
supports applications involving digital images, 3D object models, and medical X-ray imaging.
The results demonstrate that the quaternion number system enables precise and smooth object
rotations, which is beneficial for analysis and the advancement of 3D visualization
technologies.

Keywords: Number system, Quaternion, 3D image rotation
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Abstract

The objective of this study is to compare machine learning models for predicting coffee
berry borer infestations in 4 Arabica coffee growing areas from 2 provinces: Pa Miang Royal
Project Development Center, Tape Sadet Sub-district, Doi Saked District, Chiang Mai, Teen
Tok Royal Project Development Center, Huay Kaew Sub-district, Mae On District, Chiang
Mai, Huay Pong Royal Project Development Center, Mae Jae Dee Mai Sub-district, Wieng Pa
Pao District, Chiang Rai, and Huay Nam Khun Royal Project Development Center, Ta Kau
Sub-district, Mae Sa Rauy District, Chiang Rai. Monthly data, the number of coffee berry borer
(amount/1,800 square meters) and climate data in each area, including temperature, maximum
temperature and lowest temperature (degrees Celsius), relative humidity (percent), wind speed
(meters per second) and rainfall (millimeter per day) were collected for 2 years. Data were
divided into 2 parts: training set (80%) for constructing machine learning model, Support
Vector Regression (SVR), Artificial Neural Network (ANN) and Random Forest (RF), and test
set (20%) for evaluating model performance with root mean square error (RMSE) and
coefficient of determination. Furthermore, future monthly climate data in 2025 and 2030 with
two climate change scenarios, SSP2-4.5 and SSP5-8.5, were downloaded and employed to
predict future coffee berry borer epidemics with the best model.

It had been found that support vector regression is the most effective in predicting the
coffee berry borer epidemics (R2=32.36%, RMSE = 42.91). The best model, SVR was applied
with future monthly climate data to predict future epidemics. It predicted a severe epidemic in
2025 and 2030. With SSP5-8.5 scenarios, in 2025 Chiang Mai would have the most severe
epidemics of coffee berry borer, 21.41 percent, while Chiang Rai had a severe epidemic only
11.41 percent. Therefore, it may be concluded that areas in Chiang Mai would be more prone
to coffee berry borer epidemics than areas in Chiang Rai.

Keywords: Coffee berry borer, Machine learning and Climate conditions
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Abstract

Technological advancements have generated widespread interest in face recognition
techniques for security, identity verification, and personal data management. In addition, deep
learning technology has recently been integrated to develop models capable of more accurate
facial recognition. This project presents the development of a social media platform that
automatically recognizes and clusters individual faces. A dataset of 20,000 images was used to
build and test five Convolutional Neural Network (CNN) models—VGGFace2, CosFace,
SphereFace, ArcFace, and FaceNet—trained on the VGGFace2 dataset and evaluated with
previously unseen data to assess performance. The results showed that FaceNet achieved the
highest accuracy at 94.63%, though it required higher GPU and memory usage compared to
the other models. In contrast, the VGGFace2 model consumed fewer resources but delivered
significantly lower accuracy, making it unsuitable for real-world applications. Therefore,
FaceNet, which demonstrated the highest accuracy, was chosen to develop a social media
platform application that supports identity verification, security, and personal data
management. Testing its accuracy by comparing real user photos and collecting user feedback
indicated that the system’s performance is excellent.

Keywords : Face Recognition, Artificial Neural Networks, Deep Learning, Social Media
Platform
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Forecasting the Value of Perfume and Cosmetic Imports
In Thailand
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Abstract

In recent years, the use of imported perfumes and cosmetics has become a popular trend
among consumers. As a result, the import value of these products ranks as the second highest
among luxury goods in Thailand, which may have an impact on the country's economy.
Therefore, this study aims to forecast the value of perfumes and cosmetics in Thailand by
comparing three forecasting methods: the moving average method, the exponential smoothing
method, and the Box-Jenkins method. The data used in this study consists of monthly records
from January 2012 to October 2024, totaling 154 months. The dataset is divided into two parts:
the training set, used to develop the forecasting models, and the testing set, used to evaluate
forecasting accuracy. The study findings indicate that the most suitable forecasting model is
the moving average method, which provides the lowest forecasting error. The mean absolute
percentage error (MAPE), mean squared error (MSE), and root mean squared error (RMSE)

for this model are 6.91, 4.09x10°, and 202,177,013, respectively.

Keywords : Forecasting, Import Value, Perfumes and Cosmetics
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Abstract

This special project focuses on predicting road traffic accidents from driving by
applying data analysis techniques to enhance travel safety and reduce the risk of potential
accidents. The objective of this project is to predict road accidents by considering various
factors such as time of day, day of the week, weather conditions, province, route, type of
vehicle involved, accident location, suspected cause, nature of the accident, and accident
severity. The data is processed using machine learning techniques and dashboard to predict the
risk of accidents in different scenarios. The results of the study can be used to provide
preventive information to drivers, helping them to exercise greater caution and reduce the risk
of accidents on high-risk routes. Additionally, relevant authorities can use the analysis to
develop preventive plans, such as improving traffic management, creating safer routes, and
designing measures to prevent future accidents. Moreover, the findings can be applied to
intelligent transportation systems (ITS) to further enhance traffic safety in the future. The
accident predictions also identify high-risk areas, such as inter-provincial highways and roads
with sharp curves or steep inclines, enabling authorities to plan more effectively to prevent
accidents in these areas.

Keywords : Accident severity, Machine learning, Dashboard
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The diagnosis of bee diseases using Convolutional Neural
Network model
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Abstract

This study aims to compare and develop diagnostic models for bee health using three
Convolutional Neural Networks (CNN): EfficientNetB0, ResNet50, and YOLOv8. The
dataset, sourced from Kaggle.com, consists of 5,143 bee images classified into five health
categories: healthy, ant problems, few varroa and hive beetles, hive being robbed, and varroa
and small hive beetles. The study's findings indicate that EfficientNetBO0 achieved the highest
performance, with an accuracy of 97.08%, precision of 97.31%, recall of 97.08%, and an F1-
score of 97.05%. YOLOvVS8 followed with an accuracy of 95.72%, precision of 96.38%, recall
0f 95.72%, and an F1-score of 95.74%. ResNet50 attained an accuracy of 94.17%, precision of
95.07%, recall of 94.17%, and an F1-score of 94.03%. Based on these results, it can be
concluded that EfficientNetBO outperforms the other models in diagnosing bee health
conditions.

Keywords: Varroa, hive beetle, convolutional neural networks
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Handling And Processing Agricultural Weather loT Data
For Daily Durian Price Prediction
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Abstract

This study presents a method of using weather data from Internet of Things (IoT)
devices to forecast daily durian prices using six weather variables including temperature,
humidity, sunlight, wind speed, wind direction and rainfall. The research utilized export price
data of grade AB durians during the main harvest season of 2023-2024 focusing on addressing
missing data issues and optimizing model performance. The study tested the forecasting
efficiency using three methods, all employing Random Forest which is a supervised machine
learning technique. These methods included processing with original data, processing with
120-day averages (AVG120) and processing with 90-day moving averages to predict 30 days
ahead (SMA90). Research results showed that the SMA90 method provided the best results
with an R-square value of 0.9778 and the lowest error values with MSE of 0.0015 and RMSE
of 0.0342 while the AVG120 method also yielded good results with an R-square value of
0.9721. The approach proposed from this study can help farmers improve their orchard
management strategies, particularly in determining optimal timing regarding durian sales and
adaptation to climate change while maintaining effective performance despite limitations in
data completeness.

Keywords : smart farming, data preprocessing, durian, machine learning, loT data
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A Study of the Factors affecting the Severity Level of
Motorcycle Accidents in Bangkok
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Abstract

According to traffic accident statistics in Thailand, Bangkok has the highest number of
traffic accidents each year, with 82% of them caused by motorcycles. This reflects that riding
motorcycle carries high risks and often leads to more severe accidents compared to other types
of vehicles. The objective of this research is to study the factors affecting the severity level of
motorcycle accidents in Bangkok, using Multinomial Logistic Regression. The data for this
study were collected from the Ministry of Transport's accident reporting system, covering the
period from 2019 to 2023. There are eight factors studied: the date of the accident, the time of
the accident, the location of the accident, traffic rule violations, environmental conditions,
characteristics of the accidents, weather conditions, and the parties involved. The severity of
the accidents is classified into four levels: no injury, minor to moderate injury, severe injury,
and death. The results show that all eight factors affect the severity level of motorcycle
accidents in Bangkok. The researchers hope that the findings will be useful in finding ways to
reduce the severity of motorcycle accidents in Bangkok.

Keywords : Multinomial Logistic Regression, Severity level of the accident, Motorcycle

accident
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Abstract

Rainfed rice is a crucial agricultural product in Thailand, particularly in the
Northeastern region, which has the largest rainfed rice cultivation area in the country. The rice-
growing system in this region relies primarily on rainfall, making variations in precipitation a
key factor affecting rice yields. Insufficient rainfall can lead to water shortages and reduced
productivity, whereas excessive rainfall may cause flooding, damaging rice fields. Accurate
rainfall prediction is therefore essential in helping farmers plan their planting schedules
effectively.

This study applies Machine Learning techniques to develop a monthly rainfall
prediction model for the rainy season (May - October), which is the critical period for rainfed
rice cultivation. The research employs Random Forest Regression and XGBoost Regression to
analyze rainfall trends. Historical data from 1991-2016 was used for training, while data from
2017-2022 was used to test model performance.

The findings indicate that both models provide rainfall predictions close to actual
values, with XGBoost Regression demonstrating higher accuracy and slightly lower prediction
error. This research highlights the potential of Machine Learning in agricultural water
management and supports the development of early warning systems to assist farmers in
adapting to climate variability.

Keywords : Rainfall Prediction, Rainfed Rice, Machine Learning, Random Forest
Regression, XGBoost Regression
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Abstract

This study aims to develop forecasting models for the export volume of fresh durian
from Thailand and to compare the performance of four forecasting models: Random Forest,
Adaptive Boosting, Support Vector Regression (SVR), and a Combined Forecasting Model.
The dataset comprises monthly export volumes of fresh durian from January 2013 to December
2024 (144 months). The data were divided into two sets: the first training dataset from January
2013 to December 2023 (132 months), to construct the forecasting model; and the second
testing dataset from January 2024 to December 2024 (12 months) to compare the accuracy of
each model. The performance of each model was compared by the Mean Absolute Percentage
Error (MAPE), the coefficient of determination (R-Squared), and the Reduction Error Rate
(RER). The results show thatthe Combined Model Random Forest and Support Vector
Regression (SVR) is the best model for forecasting the export volume of fresh durian, with the
lowest MAPE of the training set of 1.8159%, MAPE of the test set of 1.9178%, R-Squared
0f 99.7306% and RER of 72.3706%.

Keywords : Fresh Durian, Machine Learning, Combined Forecasting Model
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Currently, violence in educational institutions, childcare centers, and public areas
remains a problem that affects the safety and environment for learning and living. This is due
to the lack of a system capable of real-time surveillance and incident notification. Therefore,
this project focuses on developing a model for detecting and classifying violence between
children and adults using Artificial Intelligence (Al), utilizing the NTU CCTV-Fights Dataset,
which records violent incidents in public areas. The project developers have designed and
developed a process for analyzing violent behaviors by extracting spatial and temporal features
using techniques such as Two-Stream, Temporal Robust Feature (TRoF), and Convolutional
3D (C3D). Violence detection is then performed using deep learning techniques. For the
classification of children and adults, Convolutional Neural Networks (CNN) are applied. The
experimental results show that the designed process can effectively detect and analyze violent
incidents between children and adults. However, the challenge of this project lies in handling
complex data, such as distinguishing violent behaviors in environments with unclear images,
which remains an area for further development in the future.

Keywords: Violence Detection, Children and Adults Classification, Violent Behavior in
Children and Adults, Deep learning
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Abstract

After the COVID-19 pandemic and the Russia-Ukraine war, people have become more
interested in investments, particularly in gold, as it is considered a safe-haven asset for
investors. In this study, the researcher developed decision-support models for gold investment
decision: K-Nearest Neighbors prediction, Artificial Neural Network prediction, Decision Tree
prediction, and Random Forest prediction. Variables such as global gold prices, the USD/THB
exchange rate and crude oil prices were used. The models were trained and tested using post-
COVID-19 gold price data from May 1, 2022, to September 30, 2024, with a 70% training set
and a 30% testing set, randomly selected. The Random Forest model was found to be the most
accurate, followed by the Artificial Neural Network model, Decision Tree model, and K-
Nearest Neighbors models, respectively.

Keywords : Forecasting, Machine Learning, Gold Price, COVID-19 Pandemic
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Abstract

This research aims to compare the forecasting performance of gold bar prices using
deep learning models. The models used for prediction include Temporal Convolutional
Network (TCN), Gated Recurrent Units (GRU), Self-Attention, and Transformer. The dataset
consists of monthly time series data from January 2013 to December 2024, totaling 132
months, and is divided into two parts training data from January 2013 to December 2023,
comprising 120 months, used for model development, and testing data from January 2024 to
December 2024, comprising 12 months, used for model selection based on Mean Absolute
Percentage Error (MAPE), Root Mean Squared Error (RMSE), and Mean Absolute Error
(MAE). The research results indicate that the TCN model is the most suitable for forecasting
gold bar prices, achieving the lowest MAPE of the training set at 0.85 percent and the lowest
MAPE of the testing set at 1.80 percent, demonstrating its effectiveness and accuracy.

Keywords : Gold Bar Prices, Deep Learning, Time Series



195

The 13™ Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

N5 UTIUNBUALUUNITNEINTUFINSU

Weusznudinsusiuludssnalne

The comparison of forecasting models for
total life insurance premiums in Thailand

UNYTUNENT LYY

919158NUSN® : JYA1EnITIATENUAamN A7

1973 ANAAERS ALINETAERS N Ineaewdld
o/ 1
UNAanga
Tuns@neesatl Wun1sfnvinisilSeuisusnuunmsneinsalamsuideuseiudinsusiu
lutsemelne FaAnuilanuszasAiieiUSeuiisuussaninmeasiiuunisnensalaig o Aldlu

nsyiheleuseiudinsuswludssmalne laglddayanndeyseiudiniusmvesdinau

AMENTIUNITAINULAEEwasuN1sUsENaUgsNaUseiude (aUa.) Turiaiaivaned wieviinis

v
¢ A =]

L3 r-:’ll v Aa o = v a ¥ oo a v Aa o
nensalileuseAurinsusidluounan %Q%@%ﬁﬂl@ﬂ?ﬂqiﬂuﬂqiﬁLﬂi’]g‘ﬁ AD LUYUTENUTINTUTIU

Wuszezinan 15 U daws U w.e. 2552 89 U w.a. 2566 laalSeuiieuinswuulaminzay Tngagld
TWsunsu R maAnedevesUasidudrnunainaiouanysal (MAPE) desfign uavAduusz@nanis

0 a Y ¥

a { = o J 14 o & < o = =~
sndulanidnlng 13J'1ﬂ‘l/l?1® Wannualiaun1sauuud i duaunsAILuu s duLaziie

wensalleUseiudinsusinvesdinnuanenssunismiukasdaasunisusenaugsnalseiudy
(auUa.) Tuldaly

nsanwaTiiYlgliguszneunisiugnannssuuseiudinaunsaidensdawuunisnensali
dl o U o d’l v aa U o ¥ dl U a o a
winzauandmsunsviungileuseiuiiinfunuwaganunsaideyanlaluldlunsdndularingsia

Toag1efiuseansnn

AdARY : NMInensal, WeUseiudiniusy, aunsunal, fuwuy



A 196

The 13™ Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

Abstract

This study aims to compare the accuracies of different forecasting models used to
predict Thailand's total life insurance premiums. The effectiveness of various forecasting
models is evaluated by using data on total life insurance premiums from the Office of Insurance
Commission (OIC) over several years to forecast future total life insurance premiums. The data
used for analysis consists of total life insurance premiums over 15 years, from 2009 to 2023.
The study compares which model is most suitable by using the R program to calculate the
average percentage error (MAPE) with the least value and the coefficient of determination (R-
squared) closest to 1. The model with the best results will be selected as the most suitable model
for forecasting the total life insurance premiums for the following year.

This study will help businesses in the life insurance industry choose the most
appropriate forecasting model for predicting total life insurance premiums and enable them to
make more effective business decisions based on the forecasted data.

Keywords : Forecasting, Total Life Insurance Premiums, Time Series, Models
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Abstract

As Thailand is entering a complete aging society, it is very important to prepare for
changes in life after retirement. This survey research aims to 1) compare the level of retirement
readiness of employees in 6 dimensions: mental, physical, financial, leisure time, family
relationships, and housing; 2) compare differences in retirement readiness of employees
classified by general personal data; and 3) study factors affecting retirement readiness of
employees, focusing on finance. A questionnaire was used as the data collection tool from a
sample of 253 employees from operational to executive levels. The statistics used for analysis
were descriptive statistics, one-way analysis of variance, and multiple linear regression
analysis. The study's findings revealed that employees demonstrated a significant degree of
mental preparedness, succeeded by family relationships, physical health, leisure time, housing,
and finances, in that order. The degree of preparedness was positively affected by the income
earned from the company and the age of employees nearing retirement. Moreover, the cost of
living in each region influenced the assessment of income sufficiency. Information perception
is the primary factor contributing to the financial readiness issue faced by employees at this
organization, with the position level and work-life balance factors following closely behind at
a significance level of 0.05.

Keywords: Retirement readiness, linear regression, questionnaire, aging society
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Abstract

The Faculty Teaching Workload Management System is a platform developed to assist
in managing faculty teaching responsibilities within the Department of Mathematics. It focuses
on recording and displaying teaching workload data for each academic year and semester. The
system assigns teaching schedules based on year, term, and teaching day, while locking the
sequence of courses according to predefined conditions to prevent inconsistencies.
Additionally, it allows copying workload data from one academic year to another, making data
updates efficient and convenient.

Keywords : Faculty workload, management system, teaching schedule, database, applied
mathematics.
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Abstract

The primary objective of this study is to develop the most suitable model for predicting
loan approval using machine learning techniques to enhance the efficiency of loan applicant
screening and reduce the risk of granting loans that may not be repaid this study utilizes a
dataset of 4,269 records and applies four machine learning models CatBoost, LightGBM,
XGBoost and Random Forest to compare their performance and identify the most accurate
model for loan approval prediction additionally the Stepwise Selection method is employed to
select the most influential variables affecting loan approval reducing model complexity and
improving analytical accuracy the results indicate that the LightGBM model performs the best
achieving an accuracy of 99.06% a precision of 99.36% a recall of 98.11% and an Fi-score of
98.73% compared to the other models these findings suggest that LightGBM is the most
suitable choice for predicting loan approval the insights from this study can be utilized to
enhance the accuracy of loan approval processes reduce the rate of non-performing loans and
enable financial institutions to manage risks more effectively furthermore future research may
incorporate Deep Learning techniques to further enhance analysis and prediction capabilities
improving accuracy and minimizing errors in assessing applicants' credit risk.

Keywords : Loan Approval, CatBoost, LightGBM, Random Forest, XGBoost
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Abstract

This research aims to forecast the import value of bituminous minerals in Thailand
using a 22-year dataset comprising 264 data points. The objective is to predict the values for
2023 and validate the accuracy of the forecasted results by comparing them with the actual data
from the same year. The forecasting is conducted using SPSS software, employing ARIMA
and SARIMA models based on time series techniques.

In addition to forecasting, this research also involves the development of a website
using HTML and a dashboard using Power Bl to present import trends of bituminous minerals
in an easily understandable format. The dashboard is designed to display key information such
as monthly and annual import values, historical trend comparisons, and future projections,
making the data more accessible and useful for users.

To enhance accessibility, the website is developed to disseminate information about
bituminous minerals, integrating the dashboard to allow users to conveniently access the data.
This research can be applied in resource management, procurement planning to maximize
profits, and efficient allocation of bituminous minerals.

Keywords : ARIMA & SARIMA, Forecast, Time Series, Power Bi , Website
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Abstract

Earth movement is the process of transporting earth from one location to another to
level the ground for construction purposes. This research presents integer linear programming
models for planning earthmoving operations for a company responsible for delivering earth to
16 projects within specified timeframes and quantities. Additionally, since the company has a
limited supply of earth, it needs to hire outsource services to assist in delivering earth to various
projects. This research assumes that there are two outsource services available and presents
models for two scenarios. In the first scenario, the company must select only one outsource
service to assist in delivering earth to all projects. In the second scenario, the company can
select any outsource service for each project individually. The objective of both models is to
minimize the total earthmoving cost, including costs from both the company and the outsource
services. The proposed models were solved using Python. The results showed that the total
costs of the plans in Scenarios 1 and 2 were 295,716,752 Baht and 283,346,992 Baht,
respectively, indicating that the second model could reduce the cost by 12,369,760 Baht
compared to the first model.

Keywords : Integer linear programming, Earth movement, Planning
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Abstract

In this paper, we introduce the notions of essential interior ideals and essential fuzzy
interior ideals of ternary semigroups. This study examines relationships between essential
interior ideals and essential fuzzy interior ideals. In addition, we prove the upper approximation
of essential interior ideals is essential interior ideals, and prove the fuzzy upper approximation
of essential fuzzy interior ideals is essential fuzzy interior ideals.

Keywords : ternary semigroup, essential interior ideal, essential fuzzy interior ideal, upper
approximation, fuzzy upper approximation
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Abstract

This study focuses on the analysis of the optimal number of motor claims surveyors
in the Bangkok Metropolitan Region in response to the company’s goal of increasing the
number of claims processed by internal employees to achieve the established targets. Claim
data from the year 2023 is used in the study. It has been carefully organized and cleaned up
using different methods and formulas created in Microsoft Excel, which is the main program
used for data management. In addition, various libraries in Python were utilized to develop
code that supports the analysis of claims processing times, aiding in the determination of the
optimal number of surveyors. The results will be presented according to the company's
requirements by summarizing the number of motor claims surveyors who can process claims
in alignment with the set targets. We will categorize the data by day to compare the differences

between the number of claim staff and the number of daily claims.

Keywords : Claims, Data Cleaning, Surveyors, Service area
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Abstract

This research project studies multiplicative calculus, which consists of the concept of
multiplicative derivatives and various properties of multiplicative derivatives. Throughout the

study, examples of Multiplicative derivatives of different types are provided. In addition,

definition of multiplicative integrals and examples of finding the multiplicative integrals for
different functions are also explored.

Multiplicative derivatives is
1
" f'(x)
f (X)=Ilim T+ —e '™
h—0 f (X)
And Multiplicative integrals is

b
f(ln £ (x))dx

]f(x)dx:ea

Keywords: Multiplicative Calculus, Differential multiplicative, Multiplicative integrals
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Abstract

This research project aims to determine the optimal arrangement of beverage quantities
in a store's refrigerator to maximize return on investment within a specified timeframe. The
researchers set the refrigerator to hold five beverage types: soda, flavored drinks, milk, coffee,
and energy drinks. The refrigerator has a storage area of 18,715 square centimeters, with
consistent daily sales throughout the week.

The results showed that the most profitable arrangement over an eight-week period
involves the following initial beverage quantities: 90 bottles of soda, representing 17.3% of the
refrigerator space; 119 bottles of flavored drinks, representing 19.2% of the refrigerator space;
231 cartons of milk, representing 18.3% of the refrigerator space; 133 cans of coffee,
representing 17.8% of the refrigerator space; and 168 bottles of energy drinks, representing
18.2% of the refrigerator space. This arrangement resulted in a 14.6% profit margin after sales.

Keywords : beverage, cost-profit, refrigerator
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Abstract

This research aims to segment customers who choose online insurance and analyze
the relationship between customer groups and insurance products. The findings are intended to
assist in marketing strategy development for online insurance products for a life insurance
company. The study utilized secondary data from customers holding at least two types of
insurance policies from a life insurance company in Thailand. Analytical techniques included
clustering using the K-Prototypes method and relationship analysis using the Apriori algorithm.

The customer segmentation analysis identified three main groups. The first group,
referred to as "The Glamorous Ladies", comprises women aged 45 - 50, residing in Bangkok,
and willing to pay relatively high insurance premiums. The second group, "Suburban Serenity
Ladies", consists of women aged 35 - 40, residing in suburban areas, and willing to pay
moderate premiums. The final group, "Frugal Urban Gentlemen", includes single men aged
35 - 40, residing in Bangkok, and also willing to pay moderate premiums. The association rule
analysis revealed that customers holding other types of insurance policies have a high
probability 78.15% - 84.62% of purchasing income compensation insurance. Similarly,
customers with critical illness insurance policies are likely to purchase income compensation
insurance at a rate of 66.20% - 74.68%. Customers holding both critical illness and other types
of insurance policies have a probability of 38.18% - 54.06%, depending on their customer
group. In terms of marketing strategy, if the company aims to increase sales of income
compensation insurance by targeting customers with two existing policies. That critical illness
and another type of insurance, it is recommended to focus on the "The Glamorous Ladies"
group. For customers who hold only other types of insurance policies, it is suggested that
the "Frugal Urban Gentlemen" and "Suburban Serenity Ladies" groups be targeted. If the goal
is to market income compensation insurance to customers holding only critical illness
insurance, the "Frugal Urban Gentlemen" group should be prioritized.

Keywords : K-Prototypes Clustering, Association Rules, Online Insurance, Apriori
Algorithm
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Abstract

This project aims to develop a badminton court booking website that serves as an online
platform to facilitate the booking process for badminton courts, whether for practice or casual
play. The primary objective is to create a system that efficiently meets user needs, providing a
fast, easy, and convenient way to reserve court slots. Additionally, the website emphasizes
user-friendly features to ensure both convenience and safety for all users.

This project benefits both the service users and badminton court operators by
streamlining and improving the booking management process. Furthermore, the development
team has enhanced their skills in website design and development through the use of modern
technology, ensuring that the badminton court booking website is complete and efficient for
business use, with the potential for future system scalability.

Keywords : Website Development, Badminton Booking Court, Online platform



221

The 13™ Undergraduate in Applied Mathematics Conference (UAMC 2025)
Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang

N153LATITLANYTNINUALNITAIUVANTIMANNIZNGAVDIAIUUULY

9

AfnA1anIlsAIlsARDYINANY YUY

Stability analysis and optimal control of tuberculosis with
multidrug-resistant model
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Abstract

Tuberculosis is caused by an infection with Mycobacterium tuberculosis, which can
spread through the air via coughing, sneezing, speaking, or breathing. Multidrug- resistant
tuberculosis (MDR-TB) is caused by improper use of medication, resulting in bacterial
resistance to isoniazid and rifampicin, the primary drugs for tuberculosis treatment. Treating
MDR-TB requires alternative drugs that are more expensive and have more severe side effects.
In severe cases, extensively drug- resistant tuberculosis (XDR-TB) may develop, which
significantly limit treatment options. With the important facts above, in this study, we have
studied the dynamics of tuberculosis with multidrug- resistant by constructing and analyzing a
mathematical model. The model is studied both theoretically and numerically. The basic
reproduction number (R,) and its sensitivity are calculated (R,). Further, we extend our study
by developing an optimal control model with four control variables includes both prevention
and treatment. This is to explore potential strategies for efficiently controlling the spread of
tuberculosis with multidrug-resistant and reducing its incidence.

Keywords : multidrug-resistant tuberculosis (MDR-TB), numerical study, optimal control
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The study of technical analysis Relative Strength Index
(RSI) comparative with Buy and Hold strategy
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Abstract

This researchis a study of the Relative Strength Index (RSI) technical tool to compare
with the Buy and Hold method and to find the best parameters of RSI to get the most return of
each asset. The data used in the study is the data of 10 currencies.

From the Training Period - Trading Period study using daily frequency data found that
the best parameters obtained from the Training Period may not be the parameters that give the
best return during the Trading Period.

From the Walk Forward Analysis test, we used the best parameters from the most
returns of currency trading in the first 8 years to apply in the Trading Period in the next 2 years
and compared the return from the RSI technical tool with the buy and hold method. In this
study, we shifted the testing period forward by 2 years at a time. We found that the test of using
the RSI technical tool in the trading mostly gave better returns than Buy and Hold method. In
addition, the time period used for testing affects the performance of the RSI technical indicator.

Keywords : Relative Strength Index / RSI / Buy & Hold / Walk Forward Analysis
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Assessment of Carbon Sequestration in
Dipterocarpus alatus within Chiang Mai Province
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Abstract

This study assesses the carbon sequestration potential of Dipterocarpus alatus (Yang
Na) trees within the jurisdiction of Chiang Mai Province. Dipterocarpus alatus is a large,
conservation-priority tree species commonly planted along roadsides in Chiang Mai. In this
research, field data collection focused on two key parameters: diameter at breast height (DBH)
and tree height, which are essential for estimating the tree’s biomass using allometric equations.
The estimated biomass was then used to calculate the carbon content stored in the wood of
Dipterocarpus alatus. The results indicate that Dipterocarpus alatus in the study area exhibits a
high capacity for carbon sequestration, reinforcing its crucial role in the ecosystem. A
comparison with international standards reveals that Dipterocarpus alatus is an efficient carbon
sink compared to other tree species in the surrounding areas. The findings from this study
provide valuable insights for conservation planning and forest resource management in
Municipality. Additionally, the results support the development of carbon sequestration
projects aligned with future carbon market mechanisms. Accurate assessment of carbon storage
will enhance the understanding of Dipterocarpus alatus's role in greenhouse gas reduction and
promote the sustainable utilization of natural resources.

Keywords : allometry equations, carbon sequestration, biomass
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Inventory management of automotive service centers
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Abstract

Inventory management is a key factor affecting the efficiency and competitiveness of
automotive service centers. This research applies ABC Analysis to prioritize inventory by
categorizing products into Group A, Group B, and Group C based on their value, along with
Economic Order Quantity (EOQ) and Forecasting Techniques to predict demand and minimize
stock shortages or excess inventory. The findings show that this approach improves inventory
management efficiency, reduces unnecessary costs, and enables service centers to respond to
customer needs more quickly and effectively, enhancing competitiveness in the automotive
repair industry.

Keywords : ABC Analysis, Economic Order Quantity, Forecasting Techniques, Inventory
management
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Abstract

This study aims to analyze the impact of factors including component prices, exchange rates
and usage on raw material costs in seat belt product development. The data are presented
through visual representation in dashboard format. The tools used in this study include
Microsoft SharePoint for storing and sharing work data, and Microsoft Power Bl for data
preparation, dashboard design and creation to display impact analysis, as well as comparing
raw material costs in different phases. The results show that the developed dashboard can
improve efficiency in the data analysis process by reducing operational time and increasing
convenience in accessing both overview and in-depth data. This enables clear identification of
key factors and assessment of their impact levels on cost changes, which benefits management
and process development for maximum efficiency. Furthermore, an assessment of user
satisfaction with the dashboard for analyzing the impact of factors affecting raw material costs
in the seat belt product development project showed a high satisfaction level, with an average
satisfaction score of 4.4 and a standard deviation of 0.14. The information presented in the
dashboard is diverse, providing detailed and accurate analysis results that are easy to
understand and support decision-making.

Keywords : Data Analysis / Price Changes/Decision Support System
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Abstract

This research focuses on the development and comparison of the performance of
machine learning models for stock price prediction in the NASDAQ market using daily data of
12 stocks: AAPL, MSFT, NVDA, AMZN, TSLA, GOOGL, META, NFLX, SPOT, GILD,
MRNA, and VRTX. The data used in the study covers a period of 5 years, from December 13,
2019 to December 12, 2024. The data includes opening price (Open), highest price (High),
lowest price (Low), and closing price (Close) and trading volume (Volume). In addition,
Moving Average Convergence Divergence (MACD) and Exponential Moving Average (EMA)
obtained from Yahoo Finance were also used as input features in this research. We used four
types of machine learning models such as Support Vector Machine (SVM), K-Nearest
Neighbors (KNN), Artificial Neural Network (ANN), and Long Short-Term Memory (LSTM).
The performance of each model was compared using the Mean Absolute Error (MAE), Mean
Absolute Percentage Error (MAPE), and Root Mean Squared Error (RMSE).

The result indicated that the LSTM model has the highest efficiency in the forecasting
time series data, followed by the ANN using Tanh as the Activation Function, which yields the
lowest error values in most stocks. For SVM model, it was found that the Linear Kernel was
suitable for data with linear characteristics. For KNN model, we obtained that K=1 provided
the most accurate results in most stocks.

Keywords : Stock Price Prediction, LSTM, SVM, KNN, ANN
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Forecasting Crude Oil Prices using Time Series Analysis
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Abstract

This special project aims to forecast crude oil prices by employing various time series
forecasting techniques, including polynomial curve fitting, weighted moving average, least
squares estimation, and simple exponential smoothing. The study utilizes a dataset comprising
daily crude oil prices recorded from January 3, 2022, to October 31, 2024, amounting to a total
of 747 data. Microsoft Excel is used as the primary tool for data processing and analysis. The
results of the study indicate that the weighted moving average method analysis of all
forecasting techniques, the weighted moving average method is identified as the most
appropriate approach for crude oil price prediction. Give the minimum forecasting error
measured by Mean Absolute Percentage Error (MAPE).

Keywords : Forecasting , Time Series Analysis , Crude Oil
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