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3.1.5 AN95UYS182%1

255511 szilguiniTenTInemansuazinalulad 3(2-2-5)

Research Methodology in Science and Technology

ANV Snwalz waztdIuNenITITY NTEUIUNITITY USELANNITIFY N13ATRUR
Ueymn1339e sudsuagaunfgiu nMsiusiusiudeya nsinszideya nsdeulasisauas
FIB9UNTITY N15UTEUNUANE Ml lUlY wazasserusIainide wellaisnTiduans
NMIUAINeIFansuazalulad

This subject focuses on research methodology in Science and Technology. The
objective is to describe research definition, research characteristics, research objective,
research process and types of research. It also focuses on identifying research problem,
variables, hypothesis, data collection, data analysis, research writing, research evaluation and
the use of research results, as well as ethics researcher. Students can apply research

concepts to their project/research.

255524 N13ATILNNITANNBELATNITUTEENA 3(2-2-5)

Regression Analysis and Applications

nsnTIRARULarMsLUaIloya Fuvuidaduily LLazﬁ%LLUUﬁﬂﬁﬁa@ﬁﬁaaﬁQW N3
annealTIdURE LAYy MTeIuaDAdmMSUNTSanneY MsanneudkUY nsanaasllly
LU ﬂ'ﬁaﬁmaﬁlLﬂjaﬂﬁﬂﬂLLUiU'i']U‘UENﬂ']WlIﬂﬁ']@Lﬂgaiﬂﬂﬂﬂﬁl laifin1swanuiasuuund 7390
fisanduiug mInnnoeflidmniines waziuvumsnnnosLUUYNaLATY

Examining and transforming data, general linear model and least square model;
simple and multiple regression, statistical inference for regression, dummy variable regression,
nonlinear regression, nonconstant error variance regression, nonnormality regression,

autocorrelation regression, nonparametric regression and bootstrapping regression model.

255525 NTIATIEIRILUINUTEENA 3(2-2-5)
Applied Multivariate Analysis
NSWINLAUUUNAYRITILUINY NS MUVBITRLARILUTNY m'ﬁaymulﬁ'mﬁumma%
ﬂ'ﬂLagﬂﬁuaﬂﬂi%’mwﬁdﬂfﬁuLLasaaﬂﬂzjm NTIATIENANULUTUTINVDIMUTNY - MITAATIATILUN
ndy MIAATIBNBIAUTENOUNAN NMTIATIHNTTY MTIATIEATANGL UaEN1TINAIAUTRLUUNY
Multivariate normal distribution, multivariate data plots, inferences about
mean vectors of one and two populations, multivariate analysis of variance, discriminant
analysis, principle component analysis, factor analysis, cluster analysis, and multidimensional

scaling.
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255526 Badeadiiensuiulsanunw 3(2-2-5)

Statistical Methods for Quality Improvement

NSAIVANAINTEUIUNTNIEDA  N1TNADIMIEAAIMNTIY  WagIsn1sUTuly
ﬂmﬂWWLLa”ﬂﬁﬁﬁﬂﬂ’]i mammmmmmﬁaqﬁu mﬁmmsmsmmmmmwﬁgwm Lﬂ%@ﬂﬁﬁ]ﬁ]&hﬂd’]&l
ﬂ?%ﬁﬂﬂ?'ﬁﬂ'ﬁ‘uﬂi\iﬂmﬂ’lw wazlalodle LLNUﬂNﬂWiﬁ'JUﬂ@J AIMUAINIINVDINTLUIUNTT NINAABDILUU
LL‘Wﬂ‘V]E)LiEJa ﬂ?iﬂ/l’]"?ﬂLﬂ‘Hﬁ’Ju‘U@QLLNULLUUZ ’Jﬁﬂﬁi‘W‘l\lN’W@Uﬁuaﬂ ’Jﬁﬂ’ﬁﬂ/ﬂﬂ'sﬁ LLauﬂ’ﬁﬁﬂJﬁ]’Jaﬂ’]ﬂLL‘UU
YoUSU

Statistical process control, industrial experimentation and other methods of
quality improvement and management. Topics covered include a brief introduction to
quality, total quality management, simple tools for quality improvement and ISO. The major
topics cover control charts, process capability, factorial experiments, fractional replication of

2 design, response surface methods, Taguchi methods, and acceptance sampling.

255527 nsneNTeldsatiAwaznIsUTEENA 3(2-2-5)

Statistical Forecasts and Applications

nsnernsal mynanusazmadameadamidlunmeinsallusvezdu Uunans uas
817 N1IATUIUTDULAAINLNLUUOUTDINITNEINTA! NMsVAdauAUMLNzaNlun1swensadlagls
foyalusdn madafildlunsmensaiusznoue malansilesziesdusznou madian1susuls
Fou ediansnsaauuutsuld nsonnes wardsnisvestionuasiaufudiafudnieuasiauysmny
warinifiFeuannsafinsdszgndldiudeyadinuedor|s

Forecasting; planning and statistical fundamentals techniques for forecasting in
the short, medium and long term, calculation of uncertainty limits on the forecasts, and
testing how good a forecasting technique has been on past data. Techniques studied include
time series decomposition, smoothing techniques, adaptive filtering, regression methods, and
Box-Jenkins methodology with single and multivariate variables. There will be an opportunity

to practice the techniques on your own chosen set of data.

255528 adAranslidmnilwesuaznisussend 3(2-2-5)
Nonparametric Statistics and Applications
mMseyuuBsadanlidedoauufvesfuuudmnadines  nvedeuauyRAz e

Sufiu wazmInadeumeItnsTaSesdudsy ainsuiu msleTederuudsuni sanis

Ussnaueiuut fuszanauuuinds adfeyussmitewu nmsussendadfuuuliBamnnivesu

A1UINTATUANANAIN NITNARBINNATTEN 138N1TITENITNAN
Statistical inference without parametric model assumption; hypothesis testing

using ranks, permutation tests, order statistics, analysis of variance including tolerance limits

and robust estimation as well as introduction to sequential statistics. Applications to quality

control, clinical trials or marketing researches.
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255531 nguiauuaziy 3(2-2-5)

Theory of Probability

awgauiandy mnhisduuuuiifeuly wasanuidaszdalnuaain
fuUsdu fedduaruiiazidu wazilandunisuanuas Ammanuistazauwlsusmudndamans
Hafdunndnuny nouiiedifn adRsusy uasnssuumsalnuaainidesdu

Probability space, conditional probability and stochastic independence,
random variables, probability density function and distribution functions, mathematical
expectation and variance, characteristic function, limit theorems, order statistics and

introduction to the stochastic process.

255532 TGO 3(2-2-5)

Theory of Inferential Statistics

UaRuneu: 255531

Prerequisite: 255531

MIUTLUUAUUIN ANELTRYDIAIUTZINULUUIN wqwﬁumn—wém’saé it
uniasishul-liol guiunanalliviiiuressn-asmed vueudetiuvesnsiines mvaaou
auufgnu nquiunidounu-fiesdu mmeaeuniisunagegalasiensy mvadeusnsdmne
nazdu LLazmiwmaaugﬂLLUUSu

Point estimation, properties of point estimator, Rao-Blackwell theorem,
Lehmann-Scheffe theorem, Rao-Cramer inequality theorem, confidence interval for
parameters, hypothesis testing, Neyman-Pearson theorem, uniformly most powerful tests,

likelihood ratio test and other tests.

255533 AIMUULTILEY 3(2-2-5)

Linear Models

nvaRuneu: 255531

Prerequisite: 255531

Anildatuimnamguiuesmsufon aunsoacesdunsadom  mslieszay
wsusin Bnsudaseya  waznisarahwdnluduuudady  msannegasiaindmiuteyan’
fuvudaduialy  msussnauasnseysuseiinmsususinsiminuuidaesiesigaiia
msvhan  mananesuuuihes  duuuendidesdmiunanmnises muuudmiuteyanisedson
wazmadanisanaaslulyidunse

A Balance between theoretical development and practical application will be
maintained in this course. Topics will be included: multiple linear regression and the analysis
of variance; use of transformations and weighting in linear models, logistic regression for
binary response data, generalized linear models; estimation and inference using iterative
reweighted least square (IRLS). Poisson regression, loglinear models for contingency tables;

models for survival data and nonlinear regression techniques.
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255534 NIEUIUNTALNLAGRN 3(2-2-5)

Stochastic Processes

deRuneau255531

Prerequisite255531 :

VlUW'JUﬂ’J']ZJﬂ’]’i]BLﬂu ﬂ'J’]lIu"W]%L{JULLagﬂlﬁﬂﬂﬂﬁiﬂﬁJLLUU&QJ‘LEIE]UVLSU NITUIUNTT
vosthes nguimaiialn nouferidetold gnlausaerinanlideideuasnmsuszgndlilungu]]
L0IABY FIMUUAIAST LaTNTZUIUNTHANAY

Review of probability; conditional probability and conditional expectation .
Poisson processes, renewal theory and reliability theory are introduced as well as discrete-
time Markov chains with applications to queuing theory, inventory models, branching

processes.

255535 GRERIGIGEN! 3(2-2-5)

Bayesian Statistics

Idedunau: 255531

Prerequisite: 255531

mandudniids T3nsuvuiudiBou msuanuaadosunasnisuanuaanends
YOINTIALADTIUNITHANUAIMUUTIUIN LuuThes wuulengluluuya waghuuuni N1TOUNIULUY
wddou Muvudadu duvuddudy nsuanuaadaneinsal ngufinisdedula dleddu
ossaUszleny mnuidss uazn1sdaesdeyaiie MCMC

Subjective probability, Bayesian method, prior and posterior distributions of
parameters in binomial, Poisson, exponential and normal distributions, Bayesian inference,
linear model, hierarchical models, predictive distributions, decision theory, utility function,
risk, and simulation with MCMC.

255536 NTIATIERTRYATIMUNUTENN 3(2-2-5)

Categorical Data Analysis

ITIAUNBU255531

Prerequisite255531 :

MTLINLAILUUNIWIN WUUTIS LAZUUUNTUIN A1T19NNTITABINILAL AN
MIMIAMNFURUSIUAT IR 2X2  Asvadeuanuludaseiu nsmedeusasidiunzunay
Gy msvedeunzangUaing Muvudaduinll suuuasasethes Muuuannesasia- fin fauy
vdendulef duuuladvnsdivansngy wagfuuudmiusuusmuiiduiusiu

Binomial, Poisson and multinomial distributions, two-way and three-way
contingency tables, measure of association in 2X2 table, test of independence, likelihood

ratio test, coodness of fit test, generalized linear model, Poisson regression model, logistic
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regression model, log-linear model, multicategory logit model and correlated response

model.

255537 nouN1IAnaUla 3(2-2-5)

Decision Theory

WRaiud suimguiunvenud nguinmsiedule wdnniadestuvesneingg
Hu msfuideu vguives de Finetti mauaniaseunandudesdiu wuudsmauadlilidegn i
wuuiifisfiwesiufedmunsuansauuniuiy $aes wasund fuuuiiinsiwesnaies
dmFunsuanuasuuUnd  wariuuwuy mInenesiBudy Muuudaduialy nsonneeLdaty
nMseuuuBsadfmunisuanuasnuanduiuinge mssanadasmawanuasnd  lliund
ilgunfuuudn msdwnalaemeliaueufsla nsesvaeumsgdn uagn1smsaaufuuLde
J2d81ud N19RTI9dRUNMTINUILAINEINTAUN BN

Bayesian paradigm including Bayes theorem, decision theory, general principle
of likelihood, exchangeability, de Finetti’s theorem, prior distributions (conjugate, non-
conjugate), single-parameter models for binomial, Poisson, normal, multi-parameter models
for normal and multinomial, linear regression, general linear model, hierarchical regression,
inference for exact, normal approximation, non-normal approximations and non-normal
iterative approximations, computation using Monte Carlo, convergence diagnostics, and

model diagnostics with Bayes factor, posterior predictive checks.

255541 W ImsanAdmsuTEUInINeN 3(2-2-5)

Statistical Methods for Epidemiology

N1309NLUUNIIANYINIITEUIAINGT TBN1IMsadfdmsuliaseideyansfifing
WAZAIUAN NSANYINIAARYING MsANwAAmUlUTImT wagn1sfinydounds nsdu 8ns1 N3
Uszanauainnudss Msinanuduius 330158 miunis1ansas fauuvanaesasiain fauuy
annoeiheg uaziidedufiaulaluszuisiven

Epidemiologic study design, statistical methods for analysis of case-control,
cross sectional , cohort, and retrospective studies, randomization, rate, risk estimation,
measures of association, methods for contingency table, logistic regression model, Poisson

regression model, and other interesting topics in epidemiology.

255542 WNIEdRgmTUNITIAaBARETN 3(2-2-5)
Statistical Methods for Clinical Trials
N35IUTINYRYakarn1sUELDTRYAMENTIN N1TOBNKUUNITVNARBLTIAGEN A3

NAABIAN NITATUIUIUIAFIBEINN NITATUANAIIULDUDEY AIURUKUT N1SAINY dunsAsen N3

Anszimsegsonlosu washdeduiiiiaulalumvasondsnddn
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Data collection and graphical data displays, design of clinical trials, randomized
trials, sample size calculation, control of bias, variability, confounding, interaction, basic
survival analysis, and other interesting topics in clinical trials.

255543 NMTIATIEINTTeLTen 3(2-2-5)

Survival Analysis

deAuneu 255531

Prerequisite 255531 :

Brsmsadfdmiviinneidoyanisedseauuuiduimes vedlduarlaldmafimes
fuszanaldenisegsennuuwaluau-ees MaWieuiieuldinsegsen N1sneaeudeNn-uIeA 67
LuuaRAeEUUUANdnSometuadnma uazdeduialavesnsiesginisegson

Statistical methods for censored survival data, including parametric and
nonparametric methods, Kaplan-Meier survival curve estimator, comparison of survival curves,
log-rank test, the Cox proportional hazards regression model, and other interesting topics in

survival analysis.

255552 watian1sidendiegauwazn1suseynd 3(2-2-5)

Sampling Techniques and Applications

UeAUnNeu255531

Prerequisite255531 :

Msdusegrsuuuuiinazliunuil nmsdendegafoauinaziduiivifuuaslsl
Wi madendhegnauuudie  nadendegauuuiitugll  nadensegauuuiiszuy nsden
fhegauuungy  nMsdendegauuunaneduron  MaUssnueuUUSRT@uLeENaA0Y N3
Fonfhegauuudeiy mMsfnwkazinsannsfiusIuTIndeyassivesnunsd1sameiiegy
warmsdugly sinmslinnesidoyarnmsdisadeieguuududon. anuemandoudlaild
Aaanmsidensiens warununmsidendegneiilildanininasdu

Basic concepts of sampling with and without replacement, sampling with
equal and unequal probabilities, simple random sampling, stratified random sampling,
systematic sampling, cluster sampling, multistage sampling, ratio and regression methods of
estimation, two phase sampling, practical considerations in conducting surveys and censuses

including analysis of complex surveys, non-sampling errors and non-probability sampling.

255562 NIINUNUNITNAADY 3(2-2-5)
Experimental Designs
MTIHNUNITNNGDT  NIFINUHUNITNAADILUUALANYT  N1TINUHURUUUGDNEY
anysel  malleudoudeion  dennasdesfumslienesicuulsusin maudasteya
wazsnsuiluiledeyanismaaesgaymes  MINILRLLUUIAEANAY MFIURLLUUARU MINRaDs
WNYBIEE  N1IINMNUNITNAaRIEUEANEDR N15IHULUUllauy el 15U SNAAB IR
povaualedy
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Experimental designs, completely randomized designs, randomized complete
block designs, multiple comparisons, test of assumptions underlying the experimental
designs, data transformation, and methods of handling missing data, Latin square designs,
cross-over designs, factorial experiment, split-plot designs, incomplete designs, introduction

to response surface designs.

255563 AEmsfiuRamsneuaues 3(2-2-5)

Response Surface Methodology

JUIAUNDU255562

Prerequisite255562 :

arudifosfuinfuismsfiuiomanevauss  MIEERULY  LHUAMINARDILUY
winveiSvauazuuudndiuaesseiu fuvumumidmiluagiidsaes memAuIzal n13an
suuuualufinea uagidodu 1 fhiraulavesismsiufinnsneuaues

Introduction to response surface methodology, Building empirical models,
Two-level factorial and fractional factorial designs, first and second order polynomial models,
determination of optimum conditions, canonical reduction, other topics in response surface

methodology.

255571 NN5IUAHTUNT 3(2-2-5)

Operations Research

watlanFIdeauidums nslusunsudadunss Jematug dauuumsouds ns
WATLIIENY NIFIATIRANLWINGN AIUUULAIADY LavFIUUNAAAIA]

Operations research techniques, linear programming, duality problems,
transportation models, network analysis, critical path analysis, queuing models and inventory

models.

255572 M3lUTLATUTLEULALT S WIULAL 3(2-2-5)

Linear Programming and Integer Programming

Fdedunau: 255571

Prerequisite: 255571

Wsduwand  Jggmieavg  msdeszinuly BeSetnedumand  Jayninis
fmunau TsunsuswILdy ﬂfyiﬁ’mma’imqﬂizaﬂﬁ LA MIATEY mi‘dizqﬂfﬁ%aﬂms
TUsunsud Ay

Simplex method, duality problems, sensitivity analysis, simplex network,
assignment problems; Integer programming, multi-objective problems and solving for

optimum solutions, an applied integer programming.
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255573 NIAIVANAUAIAIANS 3(2-2-5)

Inventory Theory

U UNeu255571

Prerequisite255571 :

¥iinvasfuuudniamds  anudesnsiiludase fuuvu EOQ  fuuunisds
dudndiuiuann fuuvAudediaunay  anadeinsdaennaninasdy fuuunsduien 6
meﬁmmmwﬁ"&%a—a;mé"&%aimj FLUUNMEUMLLUIUAY - anudesmsiliidudass Uiwnis
yifoann uazdufasadaiiolmngniay MRP JIT

Types of inventory model, independent demand :EOQ model, production lot
size model, model with planned shortages; probabilistic demand: single-period model, order-
quantity; reorder-point model, periodic-review model; dependent demand: lot size and safely
stock, MRP and JIT.

255574 N W N 3(2-2-5)
Game Theory
AvndeRuneu: 255571
Prerequisite: 255571
nuiny inufitiasnduaud yadvenny mIwdtammguiinuleelusunsads

Y
s

Funsa InuTNasINAs9naud nagvduIans nagvdnan vdninausiaumilendn uaznsUszend
NOYNY

Game theory, zero sum games, value of the game, solving game theory by
linear programming, non-zero sum games, pure strategy, mixed strategies, dominant criteria,

and game theory applications.

255575 N aARERATN1TUTEYNA 3(2-2-5)

Queuing Theory and Applications

FdeAunau: 255571

Prerequisite: 255571

FILUULOIABY FIUUULDIARETOIUSMSAEITan M/M/1 wag  M/G/1 Uy
LONAREVANETRIUINTTAN  M/M/s M/D/s wag M/E/s fikuuwnireelaananey waznisussand
YDILHNIADY

Queuing model, single-channel queuing models: M/M/1 model; M/G/1 model,
multiple-channel queuing models: M/M/s model; M/D/s model; M/E,/s model, priority

queuing models, and its applications.
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255576 QUFRRGLNERGRE 3(2-2-5)

Statistical Simulation

1deRuneU: 255531 %39 255571

Prerequisite: 255531 or 255571

N5ADIFNAVFUTUAY  NINAAOUAINGN  NTTIABIILAYMIETTNTBU-LI0Taty
31Ady wavroulnddy nsUssnammIieesiieiBisnAedu Alaleuuunuy wagisTauueds
i edamsaneruulsunin suvissarhnty fulsweufidiein wasfudsauen Fans
raswwuvazldlusunsudniogy vienwnneuiuneslag

Linear congruency generators for pseudo-random numbers, tests for
randomness, generating random variates using inversion, rejection and composition methods,
estimating parameters using replication, batch means and regenerative methods, variance
reduction techniques including common numbers, antithetic variates and control variates,

implementation of above techniques using statistical packages or other languages.

255581 WteilAyneana 1 3(2-2-5)
Special Topics in Statistics |
shdefuandsiululuanuinadhialawarordlugmaiideludosiy 4
Various topics in statistics that are of special interest and might lead to

research work.

255582 WtenikAYNeEns 2 3(2-2-5)
Special Topics in Statistics I

(%
[

wtenunndsiululuauivadatugenuiaulasarenatilugnisinidelusesiu 9

Various topics in advanced statistics that are of special interest and might lead
to research work.

255583 WdafAmyn1aN1TITeAEUN1g 3(2-2-5)
Special Topics in Operations Research
vhdefiunndnafululuanivmsidesidunsiiaulauazenatilugnisiiiselu

oty 9
Various topics in operations research that are of special interest and might lead

to research work.
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255584 WD NALNNAITIVOLTIADA 3(2-2-5)
Special Topics in Statistical Research
shdefuanmsiululuamding q funaulasagenailugnsinideludesiy
Various topics in a wide variety of fields that are of special interest and might

lead to research work.

255585 WteilAyn19¥Iaia 3(2-2-5)
Special Topics in Biostatistics
shdefuanisiulluauindiadi  fiaulauazornilugmaiideludosiy
Various topics in biostatistics that are of special interest and might lead to

research work.

255586 duun 1(0-2-1)
Seminar
afunelutoatifdmeuluarnsussend  lagannsduseuazansdlay
AlseuResdnulagdasy uaziauenan1sAnudaszlngnsussenglasaesngau
Topics in theoretical and applied statistics are discussed by staffs and visiting

lecturers. Individual study, presentation and report submission are required.

255587 NNSANYIAUAIIAILAULDY 6 WL
Independent Study
Anuduaiimenuedduiitefilasuanufiureuanennsdivsaw  waznssuns

A19713%0
Self study on topics related to statistics or applied statistics which is approved

by advisor and committee of statistical curriculum.

255591 WNUS 1 wuU n 2 3 nuein
Thesis 1 Type A 2
nsAnwideiigrfunisidenidentmquiaifuasnisuszend n1snuniu

53UNTIIABIRTUTTIIAMN NS wasfnwsufeuisidlunsifununudeyaniediassdoya

wazthufsuareuevesudde eRamnduideinerdnud wardnauelasssaineninusse

AMZNTINNITARULATITITINETINUS
Study about the topics related to statistical theory and applications. Review

literature concerning about the chosen topic and related topics. Conduct research

methodology and simulation method. Determine research scope to develop thesis proposal

and present to the committee.
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255592 MBINUS 2 WU n 2 9 nuwhn

Thesis 2 Type A 2

AflunsnIuTreulUnvesuisy WlsnunaAuiensAfiuilusansnieivnis
v3ernauonanuluiivssguivinis davisuiduinerdnud wazinauedennznssunisaoy
Iendnus  eddesaeurhunmsaeuiestuinerinug wasduiunsudly wiendavinsuiduaty
auysaliiteiauasietudinined

Conduct research according to thesis proposal. Prepare the article to publish in
academic journals or perform oral presentation in academic conference. Prepare thesis
document and present to the thesis committee. Pass the thesis defense. Revise and submit

complete thesis document to graduate school.

255593 Wetnus 1 uuu n 1 9 nuein
Thesis 1 Type A 1
nsAnuideiigrfunisidenidentmquiaifuaznisuszend n1snuniu

J5saunssufeafudesiiviniinerinus
Study about the topics related to statistical theory and applications. Review

literature concerning about the chosen topic and related topics.

255594 WLNUS 2 wuU n 1 9 nuwin

Thesis 2 Type A 1

Anwszifeuisidelunisiiusiusiudeyaniediasstays wavinumrunveuLun
103011388 ewmundumdeineinug  waziiauelasssainednusdennznssunisaoulas
S19MLTNUS

Conduct research methodology and simulation method. Determine research

scope to develop thesis proposal and present to the committee.

255595 WeTnus 3 wuu n 1 9 nuein
Thesis 3 Type A 1
ANHUNITINUVDULUR VDI UIY LG]%EJ@JUVIF]’JW@JL‘ﬁlaﬂ?iaﬂuwﬁlu’ﬂiﬂﬂiﬁmﬁ‘mﬂ’]i
visothiausnanuluissgAvns
Conduct research according to thesis proposal. Prepare the article to publish in

academic journals or perform oral presentation in academic conference.



255596

ANYITNUS 4 U n 1

Thesis 4 Type A 1

Fpviguianineinug uazdnaueIneinudaenuenssunTaRUINeNINuS Vil
AosapuNtuMsasudasiuinetinug waraniiunisuily nieudaviguiduatvauysaiitaiaussie

VUNNINGIRE

9 WA

34

Prepare thesis document and present to the thesis committee. Pass the thesis

defense. Revise and submit complete thesis document to graduate school.
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