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3.1.5 AND5UYS182%

255511 nouianuiiaziu 3(2-2-5)
Theory of Probability
Uinfinruniazniu aaiesdunuuifeuly uazmnuiidasydealauaain fuus
du Herduanunuiwiduauiiaziusasflandunisuanuas AmarnewazauslsUsIu nsuan
wasasilandurasiinlsgu fandudnuazamne nquuniaiindiunans uasiiadifdusu
Probability space, conditional probability and stochastic independence,
random variables, probability density function and distribution functions, expectation and

variance, distribution of random variables’ function, characteristic function, limit theorems,

and order statistics.

255512 NNTDUNULTIEAD 3(2-2-5)

Statistical Inference

Fwdadunow: 255511 ngefautazilu

Prerequisite: 255511 Theory of Probability

NUsTINAAIMUUYR AENTRTBIMIUTEINALUUYN MQUiUNTI-LUaANAS MUYl
Unandut-avil - 0auNISATIUNE-517 NISUSTUIUAILUUTIN  NISVAEOUALLATIY UNBALEUIL-
Wesdu nanegeufdsgianionsy nManegeudasdiunnzinzlu uaznsveageudediv

Point estimation, properties of point estimator, Rao-Blackwell theorem,
Lehmann-Scheffe theorem, Cramer-Rao inequality, interval estimation, hypothesis testing,
Neyman-Pearson lemma, uniformly most powerful tests, likelihood ratio test and sequential

test.
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255521 ALUUREURAENTUSEENA 3(2-2-5)

Linear Models and Applications

wnAnveIM T eideyailiainnsinuidedaunnuaznsfnuidmaass fvad
Wady MUUURREUETUNITIATIEINS0N00Y  NITBUNUTBIFIMUULTARY NIATIVFBUAIY
WINZANTOIRILUY  FIMUUBREUAmS UM UUNISVIRaRdduanysal  WNUWUUUGeNauy el ddy
wagn15Useend

Concepts of data analysis for observational study and experimental study,
linear algebra, linear model for regression analysis, inferences of linear model, diagnostic
checks for model appropriateness, linear model for completely-randomized design,

randomized complete block design and its applications.

255522 nyATEdeyaT L unUsEILarNsUTEENA 3(2-2-5)

Categorical Data Analysis and Applications

ATTLANLIINIUIN NITLINLAITIYE LAZAITUINLAIBLUAUIN  H1TNNITITEDIN LAY
@une MIMANLEITLSTUANT 2 x 2 MsnedeuAdudaTEiu MIMeREUSRTI@IUNIZUNTY
Hu msnaaeunnzansud Muvudaduionll fuvuannosthes fMuuuanaeasiain fuuy
dondadu duuvasinnsdinanengy Mmuuuaednazan wasn1suszgnd

Binomial, Poisson and multinomial distributions, two-way and three-way
contingency tables, measure of association in 2 x 2 table, test of independence, likelihood
ratio test, goodness of fit test, generalized linear model, Poisson regression model, logistic
regression model, log-linear model, multicategory logit model, cumulative logit model and its

applications.

255611 ngefAnunaslutugs 3(2-2-5)
Advanced Probability Theory
NOEINITIN MWUTEL A1AANTE LWIARNTTEIN NYIIWILINNBEITILALRE19BBY

fandunisuanwaiazilendudnuasianig geiunindidndiunats Msuantasiiteuly Amands

'
=Y

ﬁmaulsusuamﬁama LLﬁ%ﬂﬁ%U’JUﬂ’]’iﬂImLLﬂaaﬂ
Measure theory, random variables, expectation, convergence, strong and weak
laws of large numbers, distribution and characteristic functions, central limit theorem,

conditional distributions, conditional expectation of martingales, and stochastic processes.
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255612 aaaaumu%’uqq 3(2-2-5)
Advanced Inferential Statistics
Jetadunow: 255611 nufiemnunasndudugs
Prerequisite: 255611 Advanced Probability Theory

NouNTUTEINAAILULUIN AuaNTRvasiiUssinaiuuge dussanaliieudes
WUUTILANER MIUTTNUAMULTN NuinsvadeuauAgIunneain MInaaeusasIdILA1E
Unsdu uasnnuinmaaaeudnidiunnzinsdudemeiadivuelg

Theory of point estimation, properties of point estimator, minimum variance
unbiased estimator, interval estimation, theory of statistical hypothesis testing, likelihood ratio

test, and theory of likelihood ratio test with large sample.

255613 VOB FIMUULTALEY 3(2-2-5)
Theory of Linear Models

o vInddmsuata anaudRveanIsuINLIUING N1TUANKIIVBIFULUUMST
aes nguinisUszanaAnagnismaaevauiguluduuuidaduiidaddutuiiuwag iy
VANNIIAIARIURUFARALNG B UNNIE-U1SABN NITUANLIIUINANAIEFAIMUT AILUUNITIIRUNNNG
WPEIAZADIVIN NMTUTZUIUATLAZNITNAAOUALNATIUTLAY N153LATIERANKUTUTIUSIN AU
VoNaNANLAEAILUUBINTNAFY mia’iNW’li’mLmaﬂwﬂumLL‘U‘ULG{NLau wqwamamwumiwm
dmsuiuwuudaduiiliuaneacdsnd wasnansenureanisidesuuanndeauuidessy

Matrix theory for statistics, properties of normal distribution, distribution of
quadratic forms, theory of estimation and hypothesis testing in full rank and non-full rank
linear models, least squares principle and the Gauss-Markov theorem, multivariate normal
distribution, one-way and two-way classification models, estimation and linear hypothesis
testing, analysis of covariance, mixed effect model and random effect model,
reparameterization in linear models, large-sample theory for nonnormal-distributed linear

models, and effects of departures from the underlying assumptions.



34

255614 NsEUIUNMTAlALAARNTUES 3(2-2-5)
Advanced Stochastic Processes

nguieuniazduluuifeuly milnnsilardnunziansvesnsyuiunisalaua
afin lunsnevuagldursnonnatdoiies nsruiunsifauagnisnig uazwginssulussezenn
nsrUIUNSThes NTEUALNTUANAY nuinmsviilnl nszurunsedeulwiuuuusnd ssuuunieey
wazAudedoldvassyuy

Conditional probability theory, analysis and characterization of stochastic
processes, Markov chain and continuous time Markov chain, birth and death processes and
long run behavior, Poisson processes, branching processes, renewal theory, Brownian motion

processes, queueing systems, and system reliability.

255621 wadiansidonsogatugs 3(2-2-5)

Advanced Sampling Techniques

nouuaznsUszendldinatinnisidensiegns Mmsiendiegisuudtg nsiden
MagauuuisEuy ﬂ’]iLaaﬂ(;f’Jaﬁj’lx‘iLLUULLﬂQ%’UQﬁ nadendiegieuuungy madonfogisaosiy
nsidensegiaaneduney warnsidendiegnmanedu nMsUsTInaAuUUSRsIdLATLUUANS
00088 N1TOULIUTIARAMIUAILUUKALAIEITTNITNALIINFIMUY N15UTEUIUAIAIUUUTUTIY
Tuwsunsidendiegndudeu nsusunininuranedsudlilldiAinanmsidendiesns sidefiay
#1149 9 wavnsUsvenaly

Theory and application of sampling techniques, simple random sampling,
systematic sampling, stratified sampling, cluster sampling, double sampling, multi-stage and
multi-phase sampling, ratio and regression estimates, model-based and model-assisted
approaches, variance estimation, non-sampling error adjustment, special topics in sample

survey, and its applications.
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255622 LLNULLUUﬂ’]ﬁ%@ﬁ@Q%ﬂQQ 3(2-2-5)

Advanced Experimental Designs

NINNITVBILNULUUNITNAB DY LLNNLLUUﬂWiWﬂﬁ@Q?‘j@JﬁMUviﬂj ﬂ?iLﬂ%‘EJULﬁEJ‘UL%QW‘VJ
LLﬁ%ﬂ’JWiJLTJ%EJUW‘NL%Qé{IﬂQ’m LLN‘L!LL‘UUU%E]ﬂ N15NABBILNNNDLTEA NISNAADILNAYIBLTYAUISEIY
uruuudeuly unuuuaUAandenuaznns g, LHULUUMINETIEN WHULUUBUY wagnsuszgndld

Principles of experimental design, completely randomized design, multiple
comparison methods and orthogonal contrasts, block design, factorial experiments, fractional
factorial design, nested design, split-plot design and repeated measures, optimal designs,

other experimental designs, and its applications.

255623 58 UIBHINDUAUDY 3(2-2-5)

Response Surface Methodology

anNN13veIssleuisiIneuaueIuarnMIUsEendly  MIasfnuy  NMIATIREeY
ANUIINEAITRITILUY  WulUUdmiUsuuumidmiluagindses  msliaseimen
ALNZAUVDIAILUY LLNULLUULW@J’]SVIIE!@ iju’umau‘iﬁmia%’mLLmuLmemzﬁqm ANINAADILUUNTN Loy
shiedu q MinaulavesszdouiBRmouaussiugs

Principles of response surface methodology and applications, model buildings,
model adequacy checking, experimental designs for first and second order polynomial
models, analysis and optimization of models, optimal designs, algorithm for generating
optimal designs, mixture experiments, and other topics in advanced response surface

methodology.
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255624 AR 3(2-2-5)

Spatial Statistics

D

14 S

lasasedayalleiiun YoyanasTalata uandiy arguiuuidean lassaiadeyaidl

Y
1 '

anduiusluiy N1INTTUTELANIUTIAIETENITUNANBVINT WAL ALY NITIATIERLAENNT
Uszananeinslounsunasfladdumuuususiudn Bmadendesnadeiud mstmungauazns
a%’mmuﬁiugmw@wm %UWE)UﬂﬁﬁWMuﬂL%ﬂﬁgﬂLL‘U‘U‘Uﬂﬁ wuuduanysal uaziuungy nsnensel
Feituiuazadnis mslireniuaflumslieszideyanieildaninemans faundou ssdimans
MYAEARTHUAIN UALINIMENTNITNYAT

Spatial data structures, geostatistical data, lattices, and point patterns,
autocorrelated data structure, graphical and quantitative description of spatial data,
semivariogram and covariance function analysis and estimation, spatial sampling procedures-
mapped and sampled point patterns, regular, completely random, and clustered point
processes, spatial prediction and kriging, and use of existing software with emphasis on

analysis of real data from environmental, geological, health sciences and agricultural sciences.

255631 wallAn1ATIZanefiawls 3(2-2-5)
Multivariate Analysis Techniques

N VRINITHANLIWUINANAIEAIUUTUALNITUINLIITIYITH maawmuﬁmﬁ’u
nﬂLmai‘ﬂ'wLaﬁlmawszmﬂwﬁqmﬁmazaaqmjm N5BATIERAURSUTIUaNEAILUS NTIATIEA
druUsenounan N151ATIeRYITe NMIIATILITMUNNGN NITAATIARUINGN N1FTREIAUTARUY
WY Wagn1susEend

Theory of multivariate normal distribution and Wishart distribution, inferences
about mean vectors of one and two populations, multivariate analysis of variance, principal
components analysis, factor analysis, discriminant analysis, cluster analysis, multidimensional
scaling and applications.

255632 NTIATIENTRYATIMUNTUES 3(2-2-5)

Advanced Categorical Data Analysis

MsoyIUdIMEUANTINIT9T MLuuBaduiorly fuvunisannosasiadn i
wuuandn Fuvudendudy madewiuanmnsle’ frinenudsitedumanisamaisng ms
Anneideyalaglifhuvuden-ailes suvuasin wagfuuudug dwiudeyaduunusziom msld
BOUNLITAMTUTINTA9Y wazn1sUszenals

Inference for contingency tables, generalized linear models (GLMs), logit
models, log-linear models and other models for categorical data, and software

implementation of methods and applications.
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255633 NFOULUTIATALUULUE 3(2-2-5)

Bayesian Statistical Inference

N9 N150YNIULTETARUULUE NITHINUIINDULAZNITHINLIINENES ITN1TT
adnanIufeg1sTUIRlng ALUULTLEY FIUULTETUTY nInTIsdeusiuuukasnsidend
WUU NSHINKILTYIWe ngufnsdeaula nsiassweuiaislaldunsaen uavnisussnd

Theory of Bayesian Statistical Inference, prior and posterior distributions, large
sample statistical methods, linear models, hierarchical models, model investigation and
model selection, predictive distributions, decision theory, Markov Chain Monte Carlo

simulation and applications.

255635 g N13Anaul 3(2-2-5)
Decision Theory

ngunisandula nsdndulanieldmulivuueu nsdndulanielddeiduning
wolamands msdedulanieldasaune nisdndulanigladeyadiegne nouiiny n1sdndulads
adudanatvetessauselevi nMsUssunuakarnsagevanuAgiuluanwuzvaslymnsdngula
MFRATLULIUE  nszuaunsindulaundaon vdemaduiialalunquinisiaduls

Decision theory, decision under uncertainty, decision under expected utility
function, decision under information, decision under sample information, game theory,
sequential decision, axiomatic treatment of utility, estimation and hypothesis testing as
decision problems, Bayes’ analysis, Markov decision processes, additional interesting topics in

decision theory.

255641 mi‘imswzﬁwmmamLLazmiwmﬂiﬁﬁ 3(2-2-5)
Time Series Analysis and Forecasting

ABN1INEINTAIFILFIMUU FIMUUNITONDEMIEALLY wazfuUUALaAsIAdeuTl &
LUU ARIMA ARMAX ARCH Lag@iuuu state space ASUTENUAT NNSHEINTE] WATNIIATIAEBY
mmaﬂmawaﬂmwu %amaﬁm‘ma aummamwummmimmﬂﬂﬂm ATATITRUUUNEUN AU
aummmmamm’lmmwuw FanuuinUsiunnaT wazwad LLU’J@WUENWJLL‘U‘LJEJUﬂilIL?a’Wa’]EJWJ
wUs

Model-based forecasting methods, autoregressive and moving average models,
ARIMA, ARMAX, ARCH, and state space models, estimation, forecasting and model validation,
missing data, irregularly spaced time series, multiresolution analysis of spatial and time series

signals, and time-varying models and wavelets, concept of multivariate time series models.
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255651 FFn1s9napakaruauRAISa 3(2-2-5)
Simulation and Monte Carlo Methods

NSIANMNIZANTFNATUALTINITVNIUTIUS N15as1einlsgy n1sdnassdinaueie
Amsdunedatu Swadu JumeuituuuneuRndledity dumewismssrassniseuniles ueud
adlaldunsren  sumewitwlnsinda ueaied  feghuuuivduardlad  waznissraewwuulngld
gorwsTiTuaiovionwvsneuiamesiag fuunza

Numerical optimization and integration methods, generating random variates
using inversion, rejection and composition methods, Monte Carlo EM algorithm, simulated
annealing algorithm, Markov Chain Monte Carlo methods, Metropolis-Hastings algorithm,
Gibbs sampler and Slice sampler, and application of recent advanced software or

programming languages for simulation.

(%
aa v

255652 NSSEUSIREDATUAS 3(2-2-5)

Advanced Statistical Learning

nuimsSeuiideadifiiiefunaFoudveneios maFeuiuvuiinisasunaylsifinng
gou monaeeduduuarldladu msonnevasdain n1sswun alaseaseduly wissnmesan
u uazmsUszensiiugs

Statistical learning theory about machine learning, supervised and
unsupervised learning, linear and non-linear regression, logistic regression, classification, tree-
based methods, support vector machine and its advanced applications.
255653 nsleseiteyavualvgduge 3(2-2-5)

Advanced Big Data Analytics

nauinsianisteyavuinlng ndeaieuazmsdnmdsudoya nsvimiuazenn
foya nsysumsteya nisudasdeyauaznisasneudeya nsviunilesdeyaiiionsiuuung

(% s o

ANNFNTUS N1sTkundeya n1sdanaudeya lasaineussamiendmsuteyaruinlvg waznis

(%
Y

UszgnAduge
Big data management theory, tools and data preprocessing, data cleaning, data
integration, data transformation and data reduction, data mining for patterns and associations,

data classification, data clustering, neural network for big data and its advanced applications.
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255661 ADANIINTITHINNE 3(2-2-5)

Medical Statistics

a a

WAERRAMTUNTIATIENToYATEUININGT NTNABDUTIAFTN NITATLINVUINA
9819 N13du 8051 NsUTEIMAIAAAES MTAuduius Auuunanesasdadin fauuy
an00eUI99 KaYNITIATILRNITTONTIN

Statistical methods for epidemiological data analysis, clinical trials, sample
size calculation, randomization, rate, risk estimation, measures of association, logistic

regression model, Poisson regression model, and survival analysis.

255662 Lmﬁﬂmﬁmwﬁmsagiam 3(2-2-5)
Survival Analysis Techniques

yguinisedindmsumsinssinisseadnitailduaybldnniives mswanuasns
3@®%WLL635@T‘Iﬂ’]§L§8Q ﬁ’lﬂi%iﬂ’]mLLUULLﬂULLWﬁu-‘l@JL@@% ﬂ’]ﬁLU%EJULﬁEJUIﬁQﬂ'ﬁﬁ@W%W A1INAEDU
A0N-UTIA MUUUINNDELIITN wazfuuunnnes TR dndIu

Statistical theory for survival analysis, including parametric and nonparametric
methods, survival distribution and risk ratio, Kaplan-Meier estimator, comparison of survival
curves, log-rank test, accelerated life regression model, and proportional hazards regression
model.

(%
1Y

255671 Wdaiiaunaaifdues 3(2-2-5)
Special Problems in Advanced Statistics
nsfnwAuaiuaridomseintugeiiialalutiigty wedeudeadouduneny
Study and research current interest topics in advanced statistics and compile
into a written report.
255681 m'u?é’ameﬁmu%’ammﬁﬁ%uqq 1(0-2-1)
Research Synthesis in Advanced Statistics

1%
LY Y

521U ITeN9adiatuas N1597U N1TIATIEN ATHUATIEN Lagn1TaTUALAA
= o av A Aaa aa A A a 9] = a 1%
FIUBOA NEINUIUITLUTONAITUNANUW LAV ED AnToaIvduNNeIUes iawIenaAunsonly
MMSIINeENLSIEAUUS Y Ien LaztldueenusonuIToluaNu1I
Research methodology in advanced statistics, reading, analysis, synthesis, and
summarization of research or publications in statistics or other related fields in preparation for

dissertation and presenting reports to academic staffs.
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255682 dunu 1 1(0-2-1)
Seminar 1
HNNMInUmMTIingsy n1sedusienwndn naed) luidenauls diauenanisfing

[

Uy asmAdeniaunw  viefiiedesiuanAdevesmuesdildfunisuuziinnenansed
Uinw

Practice reviewing literature and discussing about concept and statistical
theory related to topic of interest and presenting the discussed articles or articles related to
the student reseach’s topic under guidance of supervisor.
255683 duuun 2 1(0-2-1)

Seminar 2

fnn1siaserinarinnsainanisisenaiznnis nstauskazedusiaiieaiu
namITeiaulanieada

Practice analyzing and criticizing academic research and presenting and

discussing about research in statistics that are of interest.

255684 fuun 3 1(0-2-1)

Seminar 3

AnnstinausnazeAUsieiafunanisiteneans dmsuidunuaminisia
Ineinus

Practice presenting and discussing about research in statistics in order to assist

students in the preparation for their dissertations.

255690 endnus 1 wuu 1.1 6 NwAn
Dissertation 1, Type 1.1
AnwesdUsznouineinus Auast nuniuenaIsuarnuITeTReItes farun
Useinuland/MdeIneinus
Studying the elements of a thesis, reviewing literature and related research,

and determining the thesis title.
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255691 WEnus 2 wuu 1.1 6 efn
Dissertation 2, Type 1.1
WauenaswanInLAnTIvEaniefuine1inus (Concept Paper) wazdnvina
mMsduazionasuazuideiiientes
Developing a concept paper and preparing a summary of literature and related

research synthesis.

255692 elnus 3 wuu 1.1 9 Wi
Dissertation 3, Type 1.1
Wamna3asdionasiznisise davilassdineing Wethavesenaznssunis
Developing research instruments and research methodology, and preparing a

thesis proposal in order to present it to the committee.

255693 ANIUNUS 4 wUU 1.1 9 UIBAM
Dissertation 4, Type 1.1
Lﬁumumm’f@ga S18UANUANIMTNINYTNUSHOB1NTINUS N INSTNUS

Collecting data and reporting the progress of the thesis to the thesis advisor.

255694 AN TS 5 wuu 1.1 9 NUIBAA
Dissertation 5, Type 1.1

Aoy Javiinerdnusatusi

Analyzing data and preparing a draft of the thesis.

255695 WINUS 6 wuU 1.1 9 e
Dissertation 6, Type 1.1
Javirinerdnudauysaiuazunanuiseifioffiuimeunimuinusidnianisdne
Preparing a full-text thesis and a research article in order to get published

according to the graduation criteria.



42

255790 e TNUS 1 wuu 2.1 3 wiein
Dissertation 1, Type 2.1
Anwiosdusznouinedinus duas nuniulenaIsuazuItedi sades fnun
Usvipuland/sdeinerinus
Studying the elements of a thesis, reviewing literature and related research,

and determining the thesis title.

255791 NS 2 wuu 2.1 6 efn
Dissertation 2, Type 2.1
WauLenaTwanIALARTIVEanieafuInedinus (Concept Paper) wazdavina
mMsdaaseiienansuazuidefiiedes
Developing a concept paper and preparing a summary of literature and related

research synthesis.

255792 WUINUS 3 wuu 2.1 9 MUBAN
Dissertation 3, Type 2.1
Waunesoslonazisniside dnvilasssinerdnug Wetiausrenmznssunis
Developing research instruments and research methodology, and preparing a

thesis proposal in order to present it to the committee.

255793 ANYIANUS 4 huu 2.1 9 UUIBAM
Dissertation 4, Type 2.1
Lﬁmwmm’fﬁ)ga 19UANUANINLNINYTNUSHOBN1NTINUS N INSTNUS

Collecting data and reporting the progress of the thesis to the thesis advisor.

255794 WTNUS 5 wuu 2.1 9 yene
Dissertation 5, Type 2.1
FaindnerdnusaduauysaiuazunauisoiieAfusisunsauinasidnse

N3ANEN
Preparing a full-text thesis and research article in order to get published

according to the graduation criteria.
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255890 NTNUS 1 wuu 2.2 6 ienn
Dissertation 1, Type 2.2
AnwosdUsznouineinus duas nuniuenaIswaruITeTAeItes farun
Usvipuland/sdeinerinus
Studying the elements of a thesis, reviewing literature and related research,

and determining the thesis title.

255891 WANUS 2 WU 2.2 6 efn
Dissertation 2, Type 2.2
WauLenaswanInLAnTIvEeaniefuine1inus (Concept Paper) wazdavina
mMsdaaseiienansuazuidefiiedes
Developing a concept paper and preparing a summary of literature and related

research synthesis.

255892 WUINUS 3 WUU 2.2 9 Wwin
Dissertation 3, Type 2.2
Waunesoslonazisniside dnvilasssinerdnug Wetiausrenmznssunis
Developing research instruments and research methodology, and preparing a

thesis proposal in order to present it to the committee.

255893 ANYITNUS 4 Uy 2.2 9 UUIBAM
Dissertation 4, Type 2.2
Lﬁmwmm’fﬁ)ga 19UANUANINLNINYTNUSHOBN1NTINUS N INSTNUS

Collecting data and reporting the progress of the thesis to the thesis advisor.

255894 ANYINUS 5 Uy 2.2 9 UUIYAR

Dissertation 5, Type 2.2

AL InVININednusatuIng

Y

Analyzing data and preparing a draft of the thesis.
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255895 NS 6 U 2.2 9 Wi
Dissertation 6, Type 2.2
JpvivineninusanysaiiazuneaAdeiiieAfiuriweunsmuinasidnianisin
Preparing a full-text thesis and a research article in order to get published

according to the graduation criteria.
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