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wnunssuiauazddnianisinunlusses 5 U

2.5.1 wnunssuiidanasddniansdnenlusses 5 U anadni

Ha@o. 2

Uil Unsdnen
2565 2566 2567 2568 2569
1 50 50 50 50 50
2 - 50 50 50 50
3 2 2 50 50 50
a . ’ - 50 50
59U 50 100 150 200 200
Funufidafiainiiazay - 50 50
2.5.2 unumssuiidauazddrdanisinuluszes 5 U mafidw
Ui Unsdnwn
2565 2566 2567 2568 2569
1 60 60 60 60 60
2 - 60 60 60 60
3 - - 60 60 60
4 - - - 60 60
374 60 120 180 240 240
fruauiidaiinadnezau - . - 60 60

2.6 SUUTZUIUAULLEHLU

Tgsudszunadunelavesniniviadd auginerdans umdnedsinensaians

oil
2.6.1 aAUni
1) suUszuna 5185U (Mg un)
31882981850 Ueuuszane
2565 2566 2567 2568 2569

ArsTsudeuntsfinw | 1,630,000 3,260,000 4,890,000 6,520,000 6,520,000
(munana)
5185V 1,630,000 3,260,000 4,890,000 6,520,000 6,520,000
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2) quUszdnal 579318 (WU2e )

A, 2

T8azIATI8IY Usuuszunm
2565 2566 2567 2568 2569
UYAaINg 1,505,000 1,505,000 1,505,000 1,505,000 1,505,000
suaLiiunig
- ANNBULNU 947,000 947,000 1,000,000 1,000,000 1,000,000
- Anldean 157,000 162,000 167,000 172,000 177,000
JUAIY
- A¥an 200,000 200,000 200,000 200,000 200,000
- Aansrsaulag 20,000 20,000 20,000 20,000 20,000
JUANYU 500,000 500,000 500,000 500,000 500,000
32351838 3,329,000 3,334,000 3,392,000 3,397000 3,402,000
3) ArldTeenalunmdndudinaunangns
318017 Ysuuszana
2565 2566 2567 2568 2569
uulide (au) 50 100 150 200 200
Aldedanaiide 66,580 33,340 22,613 16,985 17,010
(Uvw/au)
Laﬁﬂﬂaawé’ﬂgm 31,306
2.6.2 1A5aN1IUANgATIMEIAEATUMSN §1U13VEDA (NIATILAY)
1) quUsEa 31850 (MumuIn)
BazdensIu5U Usudszana
2565 2566 2567 2568 2569
AsTIuLleunsAne | 4,284,000 8,568,000 | 12,852,000 | 17,136,000 | 17,136,000
(Wsnane)
U85 4,284,000 8,568,000 12,852,000 17,136,000 17,136,000
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2) Judszina 518318 (WUum)

aea. 2

FIUALDINTIWTY Usudszane
2565 2566 2567 2568 2569
UYARINT 450,584 450,584 450,584 450,584 450,584
suatiunig
- AMaUUNY 3,500,000 4,000,000 4,500,000 5,000,000 5,500,000
- Anldiaay 440,000 445,000 450,000 455,000 460,000
UMY
- A1¥dn 200,000 200,000 200,000 200,000 200,000
- Aasrsallng 59,000 59,000 59,000 59,000 59,000
JUPAULLU 1,295,000 1,295,000 1,295,000 1,295,000 1,295,000
151818 5,944 584 6,449 584 6,954,584 7,459,584 7,964,584
3) anldaedeniluntsudatudianundngns
518115 Ueudszana
2565 2566 2567 2568 2569
Fuquildn (Au) 60 120 180 240 240
Aldanenaviin 99,076 53,747 38,637 31,082 33,186
(uw/au)
\dunaaavangns 51,145
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3. wangnIuare1vTdiaeu

3.1 ¥angns

3.1.1 SuuniIginTIunaaauangns laiffaendn 132 wiaefa
3.1.2 lassa¥avangns
1) mnpdednsily lddeendn 30 wiagda
- NENENTERLRilaY liteendn 6 wihedn
- NN TEMAnTWiEsEnaunTs liteenan 3 wiaefin
- nguanIENTIRUMIAoans lahlesndn 13 wiaefin
- nguasznailatineuwasnaididan lddaendt 5 wiiwfn
- NAUATTAUNIEMARNS lideandn 3 wiefia
2) wnadvianie litisndn 96 waefin
- AU 15 i
- FnawedeAy 45 nuein
- Jynanizidon lidesnin 36 wuaefia
3) wadvudenias Liteandr 6 mihwfn

3.1.3 518791

1) uuaniufnemaly ldtfasndn 30 wiheda
1.1) nguanszagfslay lideendt 6 wiwfin
01175xxx  NANSIUNAAN®K 1(0-2-1)

(Physical Education Activities)
warlwiidndoniGoudnlitosnin 5 wiedn anseivilunneividnwiialy
nquansTaLfdlay
1.2) nguanszAaniwigUsznaunis liteand 3 whwha
Waagndenceuldtosndt 3 wihedn anmeivilunuaednusiily

nuanszAmansLIgUIENaUNIS

1.3) nduansznisfunisiioans Lidosndn 13 wiieda
Anwlvg 3 --)
AMANUIBIMA 1 0w 9 --)
M TaumNA/ AeuRIAes Liideenin 1 -« )

1.4) nguanszwaiiioslveuazwaiiiodlan Liveendn 5 wuiedn
01999111  AanTuvisUNUAY 2(2-0-4)

(Knowledge of the Land)
warliidndenGeudnlidesnit 3 whein ansedvlunneividnwsialy
nauanswadladlvewazwadaslan
1.5) Aguanszauniemans lddagnin 3 wawfia
TWidadonGoulidesnit 3 mhein vinmeivilunuaefnusily

nauasEaUVSeAans

15



2) NUIRIUILANIE

2.1) wunu

01417111

01417112

01420113

01420114

01420117

01420118

01422111

15
LAARAE |
(Calculus 1)
LAaAaE I
(Calculus II)
UfuRn1sWand |
(Laboratory in Physics 1)
Ufjuans@nd I
(Laboratory in Physics II)
Randaugiu |
(Basic Physics 1)
Mandiug I
(Basic Physics 1)
nanana

(Principles of Statistics)

2.2) Ay anizUeau 45

01417241

01417322

01418111

01418112

01422211

01422221

01422341

01422342

unagda i

(Calculus 1IN

fadindaduiiugiu

(Basic Linear Algebra)
Ingmseniinmediloiu
(Introduction to Computer Science)
wiaRnnsUsunsandesdy
(Fundamentals Programnming Concepts)
anmAsIEI

(Statistical Analysis)
mMsUszIanatayaaia

(Statistical Data Processing)
anasAdnAEns |

(Mathematical Statistics I)
anasAtnAEng |

(Mathematical Statistics II)

01422361* AMI0DNLUULAENTILATIZWAITVIAGEY |

(Design and Analysis of Experiment [)
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01422421* gaWauLlinouRime nsaia 3(2-2-5)
(Computer Software in Statistics)

01422442** 5d1579619819 3(3-0-6)
(Sample Survey Methods)

01422452** MFIATILEN1IT0ANDE 3(3-0-6)
(Regression Analysis)

01422461%* A1599NLUULAZIATIZRNSVIAABA |l 3(3-0-6)

(Design and Analysis of Experiment II)

01422497  &uuun 1
(Seminar)
01422499  TASIIUADR 3(0-9-5)

(Statistical Project)
waglntandensieiviluaivivneiivioaivnivnddveraniviie

a1 il 3 wiheia nsedvselul

U3 Al
01403111 aiivialy 3(3-0-6)
(General Chemistry)
d19739182 e
01424111  %&nFIINeN 3(3-0-6)

(Principles of Biology)

2.3) APnanwizidan lsdtfeundn 36  wiaeia
ThddndenSousmedluairiviaia lddsenin 30 viliein was/Mialeu
Mg imadiamans (01417XXX) Wioau1iAInTTNgaaIvng (01206XXX) w3e

AUTIFmNssuABLRIADS (01208XXX) AitlaudaTesesu 300 Ul viseawiineans

o o

(
AaLRLADS (01418XXX) Nilausvinaseau 200 July Ty 6 wiieis andiegig

sedvdsluil
01422321 mylATeidayaniglusknIumsiing 3(2-2-5)
(Data Analysis Using Worksheet Program)
01422412* a@dlsidsmsfiwesidasiu 3(3-0-6)

(Introduction to Nonparametric Statistics)

&

01422422 millsunsumpsufiameidmiumsliaseivayaalia  3(2-2-5)
(Computer Programming for Statistical Data Analysis)
01422423  s¥uuzIuteyaaia 3(3-0-6)

(Statistical Database System)

» vy
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01422424  adfuazlusunsudniagudmiudnumans 3(2-2-5)
(Statistics and Software Package for Social Sciences)

01422425 adfuasllsunsudniagudmivinemans 3(2-2-5)
(Statistics and Software Package for Science)

01422426* MyAATIERTayATUIA LY 3(2-2-5)
(Big Data Analysis)

01422427* msﬁqmﬁaa%’aa&aﬁmﬁumaaﬁa 3(2-2-5)
(Introduction to Data Mining in Statistics)

01422428* FBnaNadadmiulasangyssamiiie 3(3-0-6)
(Statistical Approach for Artificial Neural Networks)

01422433  adRdwIUTITAUNA 3(3-0-6)

(Statistics for Bioinformatics)

01422434* FHANINITWWNY 3(3-0-6)
(Medical Statistics)

01422441  @uuuanuhazdu 3(3-0-6)
(Probability Models)

01422453* wiadan1swenialidaussend 3(2-2-5)

(Applied Forecasting Techniques)

01422458* n153AsIeinIsanaula 3(3-0-6)
(Decision Analysis)

01422455% MFIATIEMTBLALALN TATUINITIATR 3(2-2-5)
(Data Analysis and Statistical Computing)

01422456** N5 ATIERYeYadn LLuﬂ‘LJ‘iSLﬂWﬁug’m 3(3-0-6)
(Basic Categorical Data Analysis)

01422457 mswnzvnaefudsidesdiu 3(3-0-6)
(Introduction to Multivariate Analysis)

01422458 msiATIzRNIsanaasli@adu 3(3-0-6)
(Nonlinear Regression Analysis)

01422459 MTIATIERTOLAMIEITIUE 3(3-0-6)
(Bayesian data analysis)

01422471 &hiAn1589U 3(3-0-6)
(Investment Statistics)

01422472** afifuseiudin 3(3-0-6)
(Life Actuarial Statistics)

* 583 alvy

= segduTulse
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01422473  adausiviunmne

(Casualty Actuarial Statistics)
01422481** A15AIUANAUMWTIADA

(Statistical Quality Control)
01422482 @dRgA&1MN"S

(Industrial Statistics)
01422484** MF3TeALHUNIUTINAUR

(Deterministic Operations Research)
01422485* msdeandusnualauaadn

(Stochastic Operations Research)
01422486 N1FANABITLUUNNEDA

(Simulation in Statistics)
01422487** mFaszinudedelsidada

(Statistical reliability analysis)
01422491 selouiFideitugrumneada

(Basic Research Methods in Statistics)
01422496 (FpaaWIzVNAdR

(Selected Topics in Statistics)

* se7rdulse
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01417111
01420113
01420117
01999111
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01417112
01420114
01420118
01422111
01175xxx

1 aan1sdnedl 1
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?J‘ﬁ 3 ﬂ’]ﬂﬂ’]‘iﬁﬂ‘lﬂ’lﬁ 1 Fuaumbsia@Enemeauesty, - UGURN T sTE8 Y0
01422341 @badenainAans | 3(3-0-6)
01422361 N1599NWUULAZAITIATIZVNITNAGDN | 3(3-0-6)

g Laniziaen o - -)
AnweUIEme 1 A1w 3(--)
i 18(--)

‘ﬂﬁ 3 ﬂ']ﬂﬂ'l'iﬁﬂ”lﬂ"]ﬁ 2 Fuumbein@Enyseaue i Ui sre-uTse e
01422342 affAdsadiamans I 3(3-0-6)
01422442 75d1521960874 3(3-0-6)
01422452 N15IATIEVNITAADEDE 3(3-0-6)
01422461 A5RBNLUULAZNAITIATIZENTVAGES I 3(3-0-6)

Tanwiziaan 6( - -)
57 18(--)
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3.1.5 Aa5UI5IEAUT

3.1.5.1 ';ﬂ&ﬁmﬁtﬂuiﬁa"‘a‘m‘uamﬁngm

eI lunangns

01422111

01422211

01422221

nanana 3(3-0-6)
(Principles of Statistics)

waArmAnfefuadfmans ariadnidise msTadinane asta
MsnsEe arudnazdu ﬁ"aLmis’juLLﬁxmiLmﬂLLﬁNmmﬂﬂ%LfJu N1TULIALIY
VI MILINLAITe N1SUANKAUINA  NITUAINKAIAIFIBEN MUY
Bealiddwivlsennaiivuazasnlszang myleneideyadiuuntssinm
N13ATLANULUTUTIUMIREY MTIlRTzdinsanneefaduatisdie

Concept of statistics. Measure of location. Measure of center.
Measure of dispersion. Probability. Random variables and their probability
distributions. Binomial distribution. Poisson distribution. Normal
distribution. Sampling distribution. Statistical inference for one and two
populations. Analysis of categorical data. One-way analysis of variance.

Simple linear regression analysis.

anaiLATII 3(3-0-6)
(Statistical Analysis)
Jyiideaieuinneu: 01422111

aanlidmimimesidowiu nsfmauladaindediy wsvd
NTIATIENBYNIUNIAHALAITNEINTAILUUAAIEEN  N1IAUANANATWTIETA
Waadu

Introduction to nonparametric statistics. Introduction to statistical
decision making. Index number. Classical time series analysis and

forecasting. Introduction to statistical quality control.

nMsUszuIanatayaaia 3(2-2-5)
(Statistical Data Processing)
Juiiidesdeuniow: 01422111

mMiUsznanadeys walanvadflumsuszianadoya nsiiv
unndeya mawieadeya nsdnnsdeys msldlusunsudidogunieads
mahiauedeyadiensuasmsnn. MIlseideaia

Data processing. Statistical techniques in data processing. Data

collection. Data preparation. Data management. Use of statistical

packages. Data presentation by graphs and tables. Statistical data analysis.

25



Nea. 2

01422321 MylATIRtayanIeluILNTUAIT1991N13 3(2-2-5)
(Data Analysis Using Worksheet Program)
Jriideadeuinneu: 01422111
a5 madweyaldn Waddu msdanisteyauszgiudeya
wufiluazviheuanmansin Mylasgideyanadn wuilas
Worksheets. Data input. Functions. Data and database

management. Chart and graphic displays. Statistical data analysis. Macros.

01422341 abAdepdineans | 3(3-0-6)

(Mathematical Statistics 1)
JiiRaudeumnieu: 01422111

asthasdu amnmhasduuuifeuls wamsaiduassdeiy
noufunvetud dudsdy msuansasanuuiesdy Tuwuduayiendu
reAwlialusng Haiduresiulsdy vgufidfingaudnaiy nsuanuassiiogns
GHRILNERI

Probability. Conditional probability. Independent events.
Bayes’ theorem. Random variables. Probability distributions. Moment and
moment generating function. Functions of random variables. Central limit

theorem. Sampling distributions of statistics.

01422342  aifdendinans I 3(3-0-6)
(Mathematical Statistics II)
ArfidesSeusnneu: 01422341
MsUsgsnumuuugn aulRvesiiusssnaauuuRn AsUsEanMen
WUUEN NMsnedeUaNyRgIy
Point estimation. Properties of point estimate. Interval estimation.

Hypothesis testing.

01422361** ﬂ'liE]E)ﬂLLUULLﬁ:ﬁﬂT‘ﬁLﬂi’]ﬁﬁﬂﬁf‘lﬂﬂﬁ@ﬁ I 3(3-0-6)
(Design and Analysis of Experiment |)
Jyiifaudeunnou: 01422111

VANNSIAEITUAITEDNUUUMINARDY UNUWUUGNANYTA] WHULUY

as a

vdenauysaldisdy wnuwuuiniaaziiu nsnsideudedunidesiu uny

q

WUUWANMBLSEA NFIATIERANNLUSUSIUNTIN ASaiAn®w

* ggdruiulss
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Principles of experimental designs. Completely randomized design.
Randomized complete block design. Latin square design. Checking model

assumptions. Factorial designs. Analysis of covariance. Case studies.

01422412** adiflddsniwasidossiu 3(3-0-6)
(Introduction to Nonparametric Statistics)

Jyiideadouiew: 01422111

]
=1

wuIAnvesadAligwimes mysusnudwiuniazanilszing
mysyaudmIuUssrInsnanaeslsznns MslaesidayadiLunvaufe?
Lazanans Msvedeualudase nsnanesuazavANNIS

Concepts of nonparametric statistics. Inferences for one and two
populations. Inferences for more than two populations. Analysis of
one-way and two-way classifications. Test for independence. Regression

and correlation.

01422421% gaWAwITABUNINDITVIINEGA 3(2-2-5)

(Computer Software in Statistics)
Arfifioadeusndeu: 01422111

Anudidosiunanmadinadeadd dewdayauasmsinfudoyanis
atd nsdanisteyanieadia vevdwisusEynAluuaia Maiauedeya
mildeanauiraniinneidmiunisiameidayaiiaain

Introduction to statistical computing. Data definition and data
collection in statistics. Statistical data management. Application software
in statistics. Data presentation. Use of computer software for statistical

analysis.

01422422  mslsunsupeuRImeTdwiuNTlinTevdesqatia 3(2-2-5)
(Computer Programming for Statistical Data Analysis)
JeniifaeSeundeu: 01422111

nannslusunsumauiieed ossalszlaviluazianduveslusunsy
mawsgudaya Msdanisteya mslusunsuaeuiameidmiunsiaTe
Jayan19add niswlasan1siasies mahiauetaya

Principle of computer programming. Program utilities and
functions. Data preparation. Data management. Computer programming

for statistical data analysis. Output interpretation and data presentation.

** edruTul i
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01422423  sgUUgIUYRYaN9aia 3(3-0-6)
(Statistical Database System)
Jofifeaduiniew: 01422221
sruvdamsgiudeys mMIsenwuugIudeaneada fuuy
AnuduRUSLouRn duuudeyaldiiug mwaeunudlasiaiig
Database management system. Statistical database design. Entity-

relationship model. Relational data model. Structured Query Language.

01422424  adfuazlvsunsuduiagudmivdaumans 3(2-2-5)
(Statistics and Software Package for Social Sciences)
JuniidesiFuuannou: 01422101 e 01422111

WsknsudnSaguileadifvnedsnumans nmsweudeya nsdans
daga N15ETIINTIIAULEYA MIIATIINANR

Statistical software package for social sciences. Data preparation.

Data management. Data exploration. Statistical analysis.

01422425 adduazlsunsudnsagudmivineaans 3(2-2-5)
(Statistics and Software Package for Science)

JuriideaBounniow: 01422111

8
s as L7

wusthlUsunsudnsagunieadd dunsunmsdanisdeya ossausslovy
wasileriduradusunsudndagumeedd nssuaneuaslusunauduiagune
alialazMIIATIeiveada  msuwlananadfuaznisuauaasauwmea

Introduction to statistical package. Data management steps.
Utilities and functions of statistical package. Procedure of statistical

package and statistical analysis interpretation and presentation.

01422426* M3uATendeyavunlig 3(2-2-5)
(Big Data Analysis)
Jyiideafeuindeu: 01422111
arufidessuieatudoyarualug wearesuugiudmiudoya
unalug nsdaiuuasnIsdanIsteya ssUULNLUUNTEAY MITANTINGY
niwens msUssnanadays madeulusunsuuuruu insesdlaiiadlu

uwanwasudmIuTayauiaing maiwmiesdeyadaiiaiuteyaruialve)

NSEANW

e Ful g
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01422427

01422428

Nea. 2

Introduction to big data. Fundamental platform for big data. Data
storage and management. Distributed file system. Cluster resource
management. Data processing. Parallel programming. Additional tools in

big data platform. Statistical data mining with big data. Case studies.

msviindiesdoyadesiunieada 3(2-2-5)
(Introduction to Data Mining in Statistics)
AfidieaFeusndew: 01422111

myvhimdlasdoyadesiu anudiiudsewiseditumsimiiosdoya
mMIdawieudeyn allansvinvdasloyameiinmsadawaznsiteuives
wias Fuuumsonnesidady Bn1ssuunUssan Mslesieiesdusenay
wdn MIATIBiNGY nsdungaNdiuS senduaironfiumefifienisi
willaadaya

Introduction to data mining. Relation of statistics and data mining.
Data preprocessing. Data mining techniques with statistical methods and
machine learning. Linear regression model. Classification methads.
Principal components analysis. Cluster analysis. Association rule mining.

Computer software for data mining.

WormnsadfdmiulasnaUszanmiie 3(3-0-6)
(Statistical Approach for Artificial Neural Networks)
Jyriifeaiounnneu: 01417322 uag 01422111
TassheUszamidiondasdu weddunseutuier wesidunseu
vanedu Tassthedszamuuudeiauims Tassthedsvamuuudeudn
Tasangilanduguedall dunesaneaiuugu Maseuiluus
msliaTgiosdUsenoundn menTsisunngudadu unuiidnedou
Aued MadpuiiuuEsuig
Introduction to Artificial Neural Networks. Single layer perceptrons.
Multilayer perceptrons. Convolutional neural networks. Recurrent neural
networks. Radial-basis function networks. Support vector machines.

Ensemble learning. Principal component analysis. Linear discriminant

analysis. Self-organizing maps. Reinforcement learning.

* 593y Un v
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01422433

01422434%

01422441

N@o. 2

o @ A

anRdMIVAIATAUNA 3(3-0-6)
(Statistics for Bioinformatics)
Aniidesdeuintou: 01422111

avesfuiiugiu nsruaumsthes Tdndaen nsliaszsiddy
Mdue Mmywmeideyalaeldlusunsuduiagy msUssinaduaznsmesgey
AuAFIY

Basic probability. Poisson process. Markov chain. Analysis of DNA
sequences. Data analysis using software packages. Estimation and

hypothesis testing.

atanan1snd 3(3-0-6)
(Medical Statistics)
Anfidesfeumdew: 01422111

Tayan1IMsunmg n1senuuNIAinmk wdna1suasItnIine ns
SEUIR NSHIVUATLIAMIBEN NMIAdeUM ST uisuTeya 2 nt:jwﬁulﬂ
myilangideyaduunUssian nslinngianuduiuiiuagnisanaesideny
nsiwszvnisanneslaiafin nsiATIEiTEEsaINTToNTN

Medical data. Study design. Principles and epidemiologic methods.
Sample size determination. Comparisons test for 2 or more groups.
Categorical analysis. Correlation and multiple regression. Logistic regression.

Survival analysis.

fuuuaNnudzdy 3(3-0-6)
(Probability Models)
Jiideadeuniew: 01422341

nqufienuhanfuiugi vguiaie TWuiseen nssuaumsiniaen
VEHkAIABY

Basic probability theories. Limit theorems. Markov chains. Markov

process. Queuing theory.

* Ay nlalvy
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01422442** F5d1573978E79 3(3-0-6)

(Sample Survey Methods)
JenfidiosSeumrou: 01422341

wuaRaNsiEendIeg1 Nsiienegeduludg NIdendieg Uy
fistuu msdendoddagidmmunhanduliviiy nmadendethauuundsdy
ofl nsdendiethauungy msdeniadmaeduney nsUsesnm
Avnsimes mstuasuIafiegns AnuemamasuINNSendiatiig
nyalAnE

Concepts of sampling. Simple random sampling. Systematic
sampling. Unequal probability sampling. Stratified sampling. Cluster

sampling. Multi-stage sampling. Parameter estimations. Sample size

determination. Sampling errors. Case studies.

01422452** MIIATILRNIT0N0BE 3(3-0-6)

(Regression Analysis)
Jndidipdouninew: 01422341

fuvumsaanssdadu mseyuulumTilnninisoaney N3
ATIRABUAMILUL MSIeTzvinIsannoemefuadamying n1sdenfawuy
Jymlumslaszimsanass muvunmsanaeslaiidaduy nsldgansiuisnisg
afalun1TIATIENnnae

Linear regression model. Inferences in regression analysis. Model
checking. Regression analysis with matrix algebra. Model selection.
Problems in regression analysis. Nonlinear regression models. Using

statistical software in regression analysis.

01422453** mallananensaieUszend 3(2-2-5)

(Applied Forecasting Techniques)
JiideSeunnou: 01422111

aynsuaT fwuunmnental wallanisweinsal nswenasAUsEnay
msuiuBeu msaanessiudayasynsuiat Bvesdend-auiud nsweinsal
pdns mwaaandeulumsnennsal msfinsuranswensal msidenis
wensal nsldvendulsnauiunailuniswensal

Time series. Forecasting models. Forecasting techniques:
decomposition, smoothing, regression with time series data, Box-Jenkins

method. Cycle forecasting. Forecast errors. Forecast monitoring. Selection of

forecasting methods. Using computer software in forecasting.

* sgdriulge
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01422454** MsAsginisanaula 3(3-0-6)
(Decision Analysis)
Jenfigesduanteu: 01422111
wnAnraInsiagintsanaula lassaiansdnaula nsinduls
meldanuduauariiuduey msdadulameldanudes msdedulade
assaustland mednssimsinaulafifuaetunoy vquing nsddnw
Concept of decision analysis. Decision structures. Decision making
under certainty and uncertainty. Decision making under risk. Decision

making with utility. Multistage decision making. Game theory. Case studies.

01422455 MIFUATISNYBLALAZNNTATLIAUTIANA 3(2-2-5)
(Data Analysis and Statistical Computing)
Sfigadeunnnou: 01422311 waz 01422451 wse 01422361 waz 01422452

v

msimeiteyaldiumuazisna nssuaumTianesiteyaniu
NIVINABY ANTIASIEVAILME 8 MTUATINADUAIIUMINEAUVBIF MUY
nsEIUMIATzinsanass Mylmssideyadieadflidmisdives

Exploratory data analysis and graphical method. Process in design
experiment and analysis. Residual diagnostics for checking model

adequacy. Processing in regression analysis. Data analysis with

nonparametric statistics.

01422456** MTUATIEToYaN LL’IJﬂﬂ‘iﬁLﬂWﬁuﬁ’m 3(3-0-6)
(Basic Categorical Data Analysis)
Jyndifiaadauannew: 01422111
foyaduwuntszian M543 Fkvudmivdeyaduundszian
msiaanuieniu malengiteyaninig fauuufiendudu
Categorical data. Contingency tables. Model for categorical data.

Measures of association. Analysis for binary data. Log-linear models.

01422457 mTlATvinansiul sy 3(3-0-6)
(Introduction to Multivariate Analysis)
SeniidoaSousndau: 01422451 vide 01422452
nsuaniasUsniviatediuls nswlasteyalviinisuanuasusni
wiadan1ens nsiwneiauwlsuTiuvatefiwls n9iesen
aafUszneundn mMylwsitads msleneiduunussian MIlee

Jangu

* grgduuiude
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Multivariate normal distribution. Transforming to normality.
Graphical techniques. Multivariate analysis of variance. Principal
components analysis. Factor analysis. Discriminant analysis. Cluster

analysis.

01422458 MTIATIERNITannas LTy 3(3-0-6)
(Nonlinear Regression Analysis)
nfidsSeunineu: 01422451 3o 01422452
wAansaanesidaesiosiign msannosuuuliiedy
wuuaadaan wuuthee wuuwnse wuused wazwuuldSonnimes
laseeuszamiiien
Concepts of least square regression. Nonlinear, logistic, Poisson,

robust, ridge and nonparametric regression. Artificial neural network.

01422459  mFiATIzvideyanedtiud 3(3-0-6)

(Bayesian Data Analysis)
Jofideaioumneu: 01422111

whAaRBfunsiessiuud Tdunsaevieuianila msayunu
LUWEdmMTUdnd Aade ATuLlTUTIL uarkadsvasAade Wisuiey
msBuIILUUALzLUUNIRuTiaddmsudnd U Aedy wasAuuUsUTI
mMsoyNIULUUIUAd S UMsanassilindy nsmseideayauuuiudee
FaNALIS

Concept of Bayesian analysis. Markov chain Monte Carlo. Bayesian
inference for proportion, mean, variance and the difference between
means. Comparing Bayesian and frequentist inferences for proportion,
mean and variance. Bayesian inference for simple linear regression.

Bayesian data analysis with software.

0142246 1% MTOONLULLALNTIATIZRNITVAGDS I 3(3-0-6)
(Design and Analysis of Experiment II)
fidesGeunnnou: 01422361
wiunuuudenlidauysal wiuwuudeuly unuwuvatdenden unuluy
adule’ uwuuuuiaen mslufy wuwuuudaveieausdi BRaneuaues

msUszanalagldgaduiinauiiames nadlfinu

** 51Ul
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Incomplete block design. Nested design. Split-plot design.
Cross-over design. Repeated measures design. Confounding. Fractional
factorial design. Response surface methodology. Applications through the

use of appropriate computer software. Case studies.

0142247 1** gHAN1TaIVU 3(3-0-6)
(Investment Statistics)
JenfigeaTuuinieu: 01422111
wqmﬁjﬂamﬁa daseendy Ussamaaanisdnesned msvuin
AIMAD Vuwaziiusing dnTINARBULML AINTAATIAN wsesdlonnenisiiu
Theory of interest. Interest rate. Types of annuities. Outstanding
principle. Stock and bond. Yield rate. Depreciation methods. Financial

instruments.

01422472** g@iAusenuain 3(3-0-6)

(Life Actuarial Statistics)
Jeiidesdunneu: 01417112

MINTN MIwAnLaNIsegsen MuuumsUseiudin Quinmean
Lﬁaﬂsxﬁ’qu% Feouseiusnet Wedsefuny Gudsendeussiugns yail
Fulddle Herdudwwuunm

Life tables. Survival distribution. Life insurance model. Life annuities
model. Net premiums. Gross premiums. Net premiums reserves.

Nonforfeiture value. Multiple life functions.

01422473  a@dausznuiuiany 3(3-0-6)
(Casualty Actuarial Statistics)
Anfideaieuannew: 01422111
ANUAUATEN nssuedasndeussiufe Gudsesmiugads
fnuuanuEss Weusefuaudss asmuuszaunisal waianisinans
aaumsallunisuseiude

Coverage. Premiums rate making. Loss reserve. Risk models. Risk

premiums. Experience rating. Simulation techniques in insurance.

* medrdiudy
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01422481** N1SAIUANAMNWAIADA 3(3-0-6)
(Statistical Quality Control)
JundiseaiFousndeu: 01422111
AanwuaznIUTuUTIRaam Muuuanhasdudmiuniaiuey

AW N1TBYINUALITUAMATHYEINTZUIUMS MIAIUANATEUIUNSIES
adf wiugimuAl NITIATERANTIOULYEINTEUIUMT Maldandiadn
wuugauiy

Quality and quality improvement. Probability models for quality
control. Inferences about process quality. Statistical process control.

Control charts. Process capability analysis. Acceptance sampling.

01422482 @bAgAaINIg 3(3-0-6)

(Industrial Statistics)
JunfidesiFousniew: 01422111

ARINTWLAZ TYUUAINW  N1TAUANNTEUIUN THAATSEDR
m3nuguanamuuuearladuasasulsd msdendieghaiiomseeuiu
naRAue n1sUsEAuANAI MIUTUUTAUMN NTNARBINIEAAIMNTTH
adadiols

Quality and quality systems. Statistical process control. Off-line
and on-line quality control. Acceptance sampling. Quality assurance.

Quality improvement. Industrial experimentation. Reliability.

01422484** A15398A LU UTIAVUA 3(3-0-6)
(Deterministic Operations Research)
Jyiideadeuannew: 01417111

0 a

wARgafumMsITeA iy Lwﬂﬁﬂmﬁmfhﬁmmzﬁqw
Auan1sdaduy Bdumand audRinrugluivuanadiaduy fuuunisvuds
AITAATIZANIEIU N1TINUNULEEATUANTATINY ATAMUAIIY N3T9
d1dua Muuaniskuunain mavssgndlagldvenduiineuiinmes

Concepts of operations research. Optimization techniques. Linear
programming. Simplex method. Properties of dual in linear programming.
Transportation model. Network analysis. Project planning and control.
Scheduling. Sequencing. Dynamic programming. Applications through the

use of appropriate computer software.

“ Tedyniuli
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01422485 myieanduiualouaasin 3(3-0-6)

(Stochastic Operations Research)
AriidesSeusieu: 01422111

nquiianuiezsdy nswuunmsalawaain nsyurunsninen
Tdunsman nszurunmsthes Muuuuaires fMuuuNanAIads NTIATIen
misinaula vgufiny

Probability theory. Stochastic process. Markov process. Markov
chain. Poisson process. Queuing model. Inventory model. Decision

analysis. Game theory.

01422486 N1391@DITEUUNNEDH 3(3-0-6)

(Simulation in Statistics)
priideadeusnneu: 01422341

sruukagiuy madiasamgmiallideides nmsesnuuunisirass
swuu nssvIumMahfmuuy miaiuagmvadeuavdy msaiedudsgy
NMSAATIZANANIITIA0

Systems and models. Discrete event simulation. Design of system
simulation. Modeling input process. Random number generating and

testing. Random variate generation. Analysis of simulation output.

01422487* MyiATIwinIudeioldBeads 3(3-0-6)

(Statistical Reliability Analysis)
Jiideadeusnnen: 01422341 uag 01422342

fteftuamudeiels mewmeiaudeielddmiunsuanuaanny
thesduiiddy Fuvuanudedold audetieldvesszuy mswsesinis
fulseiu maveasuaigluaniiuss

Reliability function. Reliability analysis based on some useful
probability distributions. Reliability modeling. System reliability. Warranty

analysis. Accelerated life testing.

s

01422491  suideudFITeRUFIUNEDA 3(3-0-6)

(Basic Research Methods in Statistics)

ada o a

wanuazseileuisideneadd nmsdmuadym msnsguuunide

a o

maseinguszasAlaranyfgnu MsuTIUTINTeYa AMTATNLUL@aUATL

i 44

MIleTgikaginudeya Mildaifdviunmside mealisusesauuaznis

EUBNaNITINY

* grgdynufulse
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01422496

01422497

01422498

01422499

Ao, 2

Principles and research methods in statistics. Identification of
research problems. Formulation of research objectives and hypotheses.
Collection of data. Construction of questionnaire. Data analysis and
interpretation. Application of statistics for research. Report writing and

presentation.

Soaanen19adn 3(3-0-6)
(Selected Topics in Statistics)

Feaamemadilussiudiygas wdedeatisululuudaznia
N3ANY

Selected topics in statistics at the bachelor’s degree level. Topics

are subject to change in each semester.

fuuun 1
(Seminar)
msthiaue wazeiumemdeiiaulansadflussiuusyyini
Presentation and discussion on current interesting topics in

statistics at the bachelor’s degree level.

Ugyyiime 3

(Special Problems)
msAnwAuaImeaifseruUiyaes wesdsussadouduieay
Study and research in statistics at the bachelor’s degree level and

compiled into a written report.

lAssnuads 3(0-9-5)
(Statistical Project)
Tassenufhiaulelusoussing o vesadd

Project of practical interest in various fields of statistics.
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51893 U1UTNFAUSULEAUDNNIA

01422101* afifuseend 3(3-0-6)

01422112%*

(Applied Statistics)

unAefiuguieafidnada duls deyauasinasnista
mMawanuasaad msdiauedoya Adasuveiioe Ananswaznianszane
authanludodu Msuanuasiiuin nsuaniassnd nsuanuasiiegn
nMsUssanmAn nMadevaNLAsTUeER AR UM TinesuasUssensuile
nquuazUIEMINTARINGN NMTIATIERdayadwunUsELAm

Basic concepts in statistics. Variables. Data and scales of
measurement. Frequency distribution. Data presentation. Measure of
location. Center and variability. Introduction to probability. Binomial
distribution. Normal distribution. Sampling distribution. Estimation. Testing
statistical hypotheses about parameter of one population and two

populations. Categorical data analysis.

Faadnidesdu 3(3-0-6)
(Introduction to Biostatistics)

adadmssau auhasndy amnesduouiideuly
aruniasdudmiumsnsadansadsa fuusduuuulidedeuay
wuusdeilles nsuanuastasillsdy Al AAuuUsUTu
N1SHANUAIAITIBENT NMIUTEUUAILAZNTNAAOUALNATIY N1TIATILVAN
wlsusiu mawSsuifieunvan n1sleszinisonnesliuduluuig adfdn

Descriptive statistics. Probability. Conditional probability.
Probability for screening diagnosis. Discrete and continuous random
variables. Distributions of random variables. Expected values. Variances.
Sampling distribution. Estimations. Testing hypotheses. Analysis of
variance. Multiple comparisons. Simple linear regression analysis. Vital

statistics.

* drliuy
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01422311 WHuLUUN IMAaLTalsEgne 3(3-0-6)

(Applied Experimental Design)
Seriideaioundeu: 01422111

LRI ULHULUUNTVIRGBY LLNULL‘UUﬂ’]iW@]ﬁ@G*ﬁUﬂ’]U
maSsudieudndsveminaud MsnTeaeudeanufivosnTinmeiag
wsUsiu Msveassinvaea wrukuuteuly mMsimsiziay
wUsUsaugan msuszgndrenduaineuiameslunslinseiveyanimaass
NyaANE

Concepts of experimental design. Basic experimental designs.
Comparisons among treatment mean. Assumptions underlying the analysis
of variance. Factorial experiments. Nested design. Analysis of covariance.

Application of computer software in experimental data analysis. Case

studies.

01422401 @DAUNTITENNNGANTIUAIERT | 3(2-2-5)
(Statistics in Behavioral Science Research )
UNUINYBARALUNTITEM MO ANTINAERT NTdUMBEIMeaDA
adfdansIaIuas eIy adalidunsdiwes n1TlmsiAnawUsUTIu
MATIzENIsannasuAZENALWUS
Roles of statistics in behavioral science research. Statistical
samplings. Descriptive and inferential statistics. Nonparametric statistics.

Analysis of variance. Regression and correlation analysis.

01422402** afRlun13I8NaWgANTIUAIENT I 3(2-2-5)

(Statistics in Behavioral Science Research )

Suriideatouunnew: 01422111 e 01422401

AMTIATITNAMNLUTUTIN NI IATIERANUWUSUTIUTI A5IATIZI

£ o

JoyatunUssinn mylnssesdlsznoundn myimneidade s
AATEAdunngy nIdiAnw

Analysis of variance. Analysis of covariance. Categorical data
analysis. Principal components analysis. Factor analysis. Discriminant

analysis. Case studies.

LA ATELRITHTTES
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01422411 afdiv1eivermansaandos 3(3-0-6)

(Statistics for Environmental Sciences)
Jrfidisiioumnew: 01422111

unumUssARRAVENAanSAIndon nMaduiiegvnedandon
fuuvdwiiudeya msfamudaneden MsUssiiunanseny Msased
aynTuaaT Mylseidayaifeiui

Roles of statistics in environmental sciences. Environmental
sampling. Models for data. Environmental monitoring. Impact assessment.

Time series analysis. Spatial data analysis.

01422413* aAIATIZRUAZNITINUHUNITNAADS 3(3-0-6)

(Statistical Analysis and Experimental Designs)
JeiidaaiFeuinneu: 01422111

MENMTINUNUNITVIAGES WNLLUUNANYTal WHuluuudenaysal
Wy whuwuudnsaasiu wiuwuudeuly unuwuuwinvelies unukuvEy
Aendion MIIATIEVANLLUTUTIUTI

Principles of experimental designs. Completely randomized design.
Randomized complete block design. Latin square design. Nested design.

Factorial design. Multifactor experiments. Split-plot design. Analysis of

covariance.

01422414 wiadanisidanmotnamsdaneans 3(3-0-6)
(Sampling Techniques in Social Sciences)
Iiidesdeumnden: 01422101 wia 01422111
seiaviinisdisamieiednn A8msainesin n1sad
wuuaeuaw AmgndeLasadeiold madendegiauuuldanuinne
Fuwaglildannieady nmsdenshegrauusng 4 anueaiaadeulunis
dmasemedn nsUssendldlunuidemesnudiaumans
Sampling survey methodology. Scaling methods. Questionnaire
design. Validity and reliability. Probability and nonprobability sampling.
Various sampling plans. Errors in sample survey. Applications in social

sciences research.

* Pgrliulgp
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01422415 wallan1sidandied 1@ Vs UINeMEnIsITNYA 3(3-0-6)

(Sampling Techniques for Natural Sciences)
Suiideaioundeu: 01422111

wnAnfafunsdendiagne nsdendrediwuuesgiade
madendegrauuuldanutasdulsdvini msussanalaslddnsdiulay
nsaAnee n1adendiegeainuszainswaln nsuszandldlunTidenienny
FUIAIEANTETINY

Concepts of sampling. Simple random sampling. Unequal
probability sampling. Ratio and regression estimation. Sampling from

dynamic population. Applications in natural sciences.

01422431  @dANI9TAINEN 3(3-0-6)

(Statistics in Biological Sciences)
Iiidaduanieu: 01422111

yipvosdoyame@iiiver FBnsdrnamedn adfeysnudmivass
Uszang atalidmnnidieed mMilieseideyadiuunussiyn uwNukuun1s
Veaes NTATIEnIsannesuazaduius sularuvainuany

Types of biological data. Sample survey methods. Statistical
inference for two populations. Nonparametric statistics. Categorical data

analysis. Experimental design. Regression and correlation analysis. Indices

of diversity.

aaa &

01422432 adhdaneidasdu 3(3-0-6)
(Introduction to Statistics for Bioassay)
Aenfidesdeuandey: 01422311 i 01422361 wie 01422411
wnfnuarlasavedilianed malssinuqrisduinsuesansde
Fnreilasiinsuaiiden nsussgndnisiiangilusiniieding
NanaUALBIYIE TivAnANINe T UARgRTway N5 lYTad
Concepts and structure of bioassay. Estimation of relative potency

using direct and indirect bioassay. Application of probit analysis to

pesticide and radiation dose response studies.
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01422451

01422462

01422483

@, 2

MIlnTEinIsannaeidssand 3(3-0-6)
(Applied Regression Analysis)
JpriidiesiFounnew: 01422111

NIANBETATLLUUNBUAZILUUNY andUuS N1395I9daURIlUY
fuusud madendauuy msassesliiadu msldenduaiaasinunesly
N5IATIZUNITaN0aE

Simple and multiple linear regression. Correlation. Model checking.
Indicator variables. Model selection. Nonlinear regression. Using computer

software in regression analysis.

NANTVDILAULUUNITVAGDI 3(3-0-6)
(Principles of Experimental Designs)
Aiideadumdew: 01422311

LwaAEARNLE UM ITILEUNTIAREY ATINEEYBINTIATIE
AuLlsUTy Hansenudledeauyfvesnsinsesiaruudsusuliduess
LLNULLuumsmamﬁugm nIvnaILNAvaliea NveasILAvalTeawINY
unukuuwHsAtulaunAneGea WNuLUUAUSANRDR WHULUUARU WHULUU
udanliauysal

Fundamental concepts in the design of experiments. Analysis of
variance rationale. Effects of failure to meet assumptions in the analysis of
variance. Basic experimental designs. Factorial experiment. Factorial

confounding design. Fractional factorial design. Split-plot design.

Change-over design. Incomplete block design.

asiTesdiunadesdu 3(3-0-6)
(Introduction to Operations Research)
JeniideaiFouandeu:; 01417111

wnAmAgafunsIdesuiung fuwuanisdady 338undnd fuuu
MTVUAL MTUATIRNIENY MTNURNULAZATUALTATIY MNUANISWUY
WA AUUURENAIRGY FaluuLaInee

Concepts of operations research. Linear programming. Simplex
method. Transportation model. Network analysis. Project planning and

control. Dynamic programming. Inventory model. Queuing model.
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3.1.5.2 ednidusiaiguanuangns

01417111

01417112

01417241

01417322

01418111

wAaASE | 3(3-0-6)
(Calculus 1)

aflouazeusalilos ayiusuesilsiduiasnsUszend dAdseyiusuay
maszyns USWusuazn1sUssend

Limits and continuity. Derivatives and applications. Differentials and

applications. Integration and applications.

wAaAa I 3(3-0-6)
(Calculus 1)
AudidesFeuandeu: 01417111
isadnanufifeyiusdes Uiiusuaedu aunsisoyiudyag
Space geometry. Partial derivatives. Multiple integrals. Elementary

differential equations.

upanad |l 3(3-0-6)
(Calculus i)
JniidioaTeumou: 01417112

aunsuelud Lnwesluuiall 3 A Widurinme nnwesuAandd
unandauaIN1 T

Infinite series. Vectors in 3 dimensions. Vector-valued functions.

Vector calculus. Calculus of variations.

fvadndaduiugiu 3(3-0-6)
(Basic Linear Algebra)
Afideadouannou: 01417112

Yiglinnmed mswdasduduuaziunsnd seuuvasaunsdiadu
Aawz unwediawz mMevhlidusuimuesu msussgnd

Vector spaces. Linear transformations and matrices. Systems of

linear equations. Eigenvalues. Eigenvectors. Diagonalization. Applications.

Inenmsneuinneiidesiu 2(2-0-4)
(Introduction to Computer Science)

WAUIN1TY89ABNAIARS Msuvudayalupauiiamed seuudiuiu
aaiusEnavTedEiawIsAauieed Mlnaussauzvasneuiuned FauAuls
seuu Fuwdaniwiuasn1vinisiusunsy fumouls gudeya LATeUY
poufataed Anuliunsvasansauma nsUszgndsyuuasufinmeslutiagiy

9385TTUNABUAUADS
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01418112

01420113

01420114

01420117

N@a. 2

Development of computers. Data representation in computers.
Number systems. Computer hardware components. Computer
performance metrics. System software. Compilers and programming
languages. Algorithms. Database. Computer networks. Information security.

Current applications of computer systems. Computer ethics.

wsdnnslUsunsudasdu 3(2-2-5)
(Fundamentals Programming Concepts)
Feriiseadoumdew: 01418111 wienwdauiy

nsAneAman Milignaldsnsing msunlgy mMseenwuukas
Waulusunsudufiugiu wndesdensiusunsy wadanslusunsulassadng
laseadamuan n1sUssanalysunsy n13AnnINNITINaILLAZN1TATITM
Yaunwiawalusunsy

Computational thinking. Logical reasoning. Problem solving. Basic
program design and development. Programming tools. Structural
programming techniques. Control structures. Program execution. Program

tracing and debugging.

Ufusnsidnd | 1(0-3-2)

(Laboratory in Physics 1)

Jeiidenisusniou: 01420111 wianwsaufu vise 01420117 wiondauiu
UfTRnsdmEUIn Wandvily | vioRAndaugu |

Laboratory for General Physics | or Basic Physics 1.

UfuAmswa@nd I 1(0-3-2)
(Laboratory in Physics II)
Jenfidesdoumdeu: 01420113 waz 01420112 wiewiouu wia 01420118 vie
Wiy

UURANsdmEUIn Handialu Il wieREndugu |

Laboratory for General Physics Il or Basic Physics |l.

&

WaAndHug U | 2(2-0-4)
(Basic Physics 1)
nafians narmansvedlua auvwadIans NIAeuwUYETsIaiin

Mechanics. Fluid mechanics. Thermodynamics. Harmonic motion.
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01420118 WAz I 2(2-0-4)
(Basic Physics 1)
iideuieuiniou: 01420117
il wiwdn duwsimdnlui faumans Handuelwidesiu
Electricity. Magnetism. Electromagnetic waves. Optics. Introduction

to modern physics.

45



o & B B

1.un. 1-1

wuuduavaitasieiyn
FEAUUSUINT
AAYT DA AL ANLIEIERS

TIWUNLLAN (Y.UTT8- YN UJURM T vu. AnwiAenue)

U 01422427 3(2-2-5)

ar

Gl

ol
JP

a3vnnwlne nmaivilesviayaiiasiunisais

= ar

PaA3UN1189NaY  Introduction to Data Mining in Statistics

B c2b.

= i a 1 a as = A ol
gdnivaitaeglunuiadnssaudsyuing @eil

() eI ENEINY NFUANTZ e

=)

(V") wnedvnawiglundngnsivetmansdudio auinad
() AwnansUes’
(V) Avnamziden
() wnedvudenias
() ANUINTERTUNIAGAT oo AU
Juniidesdumniou 01422111 wdnahd (Principles of statistics)
FridesiFouniauiu  Lif
Fuitdarisiein Fufl 16 iAoy waAdnieu w.e. 2564
Tguszadlun1silingeden
6.1 ANUEIAYVIITIEIY
TuthgtusimafstustammaresSnatoya dwaliinssegndldnsuiunislunis
Ffumguuuiazanudiusiiteusglugatoyamanivlunurasyssion sudedimsifaiunan
yainmsuaznuide 4 Adedesetunivas daduseinmsiumiodayadeumeaings
Wusdniduiugudiunmahmiiedeyamsaifiodlulssandlumidessiugdely
6.2 wadwsiAnduiuian
6.2.1 fAnanseesuemalianiuviissdeyadmiviinneitenavualvgileninnisal/
inungteyalvdluswaale
6.2.2 Tdnanansniwgvianuduiusvesmulslugadeyavunalug
A185U1851873%1 (Course Description)
maiufiesdoyadasiu AuFUSIEnIvaiAtunsimilestaya msdawsendeya waia
maviwvilesteyasneiimsaiAuazmisGeuiveanios Muuunisanesidadu Bnisdiuundsziam
MsieseseadusEnauvdn Msliensingy nsduvngauduus Yevdiiireuiumesidoninin

wileadaya
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Introduction to data mining. Relation of statistics and data mining. Data preprocessing. Data
mining technigues with statistical methods and machine learning. Linear regression model.
Classification methods. Principal components analysis. Cluster analysis. Association rule mining.
Computer software for data mining.
919158¢d0u

= < < v
MeavideanunIngluviieg 3 9o 3.2
= v A = a ' a - .
WHUTILEAIN1TNT218ANNTURATOUNINTT TURNANTSLSEUZINUANEATE 518381 (Curriculum Mapping)

wavidgamunusngluminei 4 4o 3
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1. Tw&EI 01422428 3(3-0-6)

i
S )

FAvnreve InsnadfdviulaseneUssamiiay
Yadwnrwndenge  Statistical Approach for Artificial Neural Networks
= :‘ = [l -y s =3 = s g
2. wivvelneglunuinivissaudingies fell

() e INAENINIY AGHATTZ oo

=D

(V) wnedvewglundngmsinermanstudin anninad
() wnawstsay
(V') Jynawiziden
() wnedyndenids
O T T 1T e — AT s
3. Aviiidesdeunideu 01417322 Readedaduiiugiu (Basic Linear Algebra) uag
01422111 wanada (Principles of statistics)
4. AwiidesFeuwdoudy i
5. Fuiidasisein Yudl 16 Wileu werRn e w.e. 2564
6. JdngUszasaluninlasneian
6.1  AMUEIAYYaTIEIN
Tuilagtumsiseuiuaaieies (Machine Learing) Ididmniiumuimuazifuindasiiofiddylu
mylneideya avihildanuanuiteuaznisyszendldmelulatlusudifugetuadienag
ﬁﬂﬁgufmiﬁm‘lﬂﬁa’chEnhrsmmﬁmﬁqLﬂuﬁaimﬁ'ﬁwé‘mLtazLﬂui'ﬁnﬁﬁugmﬂuaqmiﬁ'auﬁﬂuaaLﬂéaaLﬁa
ildldlumiddeszaugesialy
6.2 wadwsARTuAUDA
6.2.1 Tasaunsoduunviavedasiieyszamiiedls
6.2.2 TAsannsaUssendldlaseneUssamifisniuteyavisadfldogamnzay
7. A195U195187391 (Course Description)
Tasstheuszamidendasiu mefiiunsauduier wodidunsounaedy Taseodszam
wuudrinums lesstneUssanvuuudewia lassiefandugiudedall duneininmeiuuedu
MsFeudiuusin msllesgviesduszneundn msllengidiuunnguiady wuiidnszideuiaes

maﬁauimeﬁ%mﬁwé‘d

il



Introduction to Artificial Neural Networks. Single layer perceptrons. Multilayer perceptrons.
Convolutional neural networks. Recurrent neural networks. Radial-basis function networks. Support
vector machines. Ensemble learning. Principal component analysis. Linear discriminant analysis.
Self-organizing maps. Reinforcement learning,
219158EHau

Teasdeamuiiusnglunnad 3 4 3.2
Lmuﬁu,amminﬁ:ﬁm&lmw%'uEiGl“lraumm‘g’mwam‘sﬁﬂuﬁmnﬁﬁngmgjﬂEﬁ‘!ﬂ (Curriculum Mapping)

Tandaanunusnglumnaed 4 4a 3
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FWAIY 01422434 3(3-0-6)

FaFrrn1ulne ADANIINITUWNE

d a

YN 18139nq  Medical Statistics

Y
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AiidesSeusney 01422111 wdnadd (Principles of statistics)
Jundideesdeundoudy  1uf
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Fuidariasnein UM 16 \Aou WeAINIEU WA, 2564
Inguszasalunislinseian
6.1  ANUAIAYYBITIHIY
tagtiuldtinmafudeyamssumsunmduasanssuguitelduszneunisivumilouiouas
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Medical data. Study design. Principles and epicemiologic methods. Sample size
determination. Comparisons test for 2 or more groups. Categorical analysis. Correlation and
multiple regression. Logistic regression. Survival analysis.
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Basic concepts in statistics, variables, data
and scales of measurement, frequency
distribution, data presentation, measure of
location, center and variability, introduction to
probability, binomial distribution, normal
distribution, sampling distribution, estimation,
statistical hypothesis testing of ocne population

and two populations, categorical data analysis.
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Basic concepts in statistics. Variables. Data
and scales of measurement. Frequency
distribution. Data presentation. Measure of
location. Center and variability. Introduction to
probability. Binomial distribution. Normal
distribution. Sampling distribution. Estimation.
Testing statistical hypotheses about parameter
of one population and two populations.

Categorical data analysis.
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Descriptive statistics, probability,
conditional probability, probability for
screening diagnosis, discrete and continuous
random variables, distributions of random
variables, expected values, variances, sampling
distribution, estimations, testing hypotheses,
analysis of variance, multiple comparisons,
simple linear regression analysis, vital

statistics.
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Descriptive statistics. Probability.
Cenditional probability. Probability for
screening diagnosis. Discrete and continuous
random variables. Distributions of random
variables. Expected values. Variances. Sampling
distribution. Estimations. Testing hypotheses.
Analysis of variance. Multiple comparisons.

Simple linear regression analysis. Vital statistics.
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Concepts of experimental design, basic
experimental designs, comparisons among
treatment mean, assumptions underlying the
analysis of variance, factorial experiments,
nested design, analysis of covariance,
application of computer software in

experimental data analysis.
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Concepts of experimental design. Basic
experimental designs. Comparisons among
treatment mean. Assumptions underlying the
analysis of variance. Factorial experiments.
Nested design. Analysis of covariance.
Application of computer software in

experimental data analysis. Case studies.
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Theory of experimental design, basic
experimental designs, analysis of variance,
multiple comparisons, model checking,
matrix approaches to analysis of variance,

factorial experiment, analysis of covariance.
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Principles of experimental designs.
Completely randomized design. Randomized
complete block design. Latin square design.
Checking model assumptions. Factorial designs.

Analysis of covariance. Case studies.
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Analysis of variance, analysis of
covariance, categorical data analysis, principal
components analysis, factor analysis,

discriminant analysis.
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Analysis of variance. Analysis of
covariance. Categorical data analysis. Principal
components analysis. Factor analysis.

Discriminant analysis. Case studies.
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Concepts of nonparametric statistics,
inferences for one and two populations,
analysis of one-way and two-way
classifications, test for independence,

regression and carrelation.

01422412 addlidemadmendesiu  3(3-0-6)
Introduction to Nonparametric
Statistics
Jndidesieundey 01422111
nriideaSoundendu 1uf
Aagule 31839 (Course Description)
wwiAnuaadalidawnsiwss nisausny
dmiuniluazaesuszring msayuudmiy
Ussgnsuinndanslssning nslissvideya
Puunmafienazdaoms nMvaasuaaiu
dasy mIoanasuazanduius
Concepts of nonparametric statistics.
Inferences for one and two populations.
Inferences for more than two populations.
Analysis of one-way and two-way
classifications. Test for independence.

Regression and correlation.
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Principles of experimental designs,
completely randomized design, randomized
complete block design, Latin square design,
nested design, assumptions underlying the
analysis of variance, transformation of data,
multifactor experiments, split-plot design,

analysis of covariance.
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Principles of experimental designs.
Completely randomized design. Randomized
complete block design. Latin square design.
Nested design. Factorial design. Multifactor
experiments. Split-plot design. Analysis of

covariance.
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Introduction to statistical computing, data
definition and data collection in statistics,
statistical database management, application
software in statistics, word processing, data
management using electronic spread sheet,

data presentation, use of computer packages

for statistical analysis.
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Introduction to statistical computing. Data
definition and data collection in statistics.
Statistical data management. Application
software in statistics. Data presentation. Use of

computer software for statistical analysis.
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Introduction to big data, file management,
data warehouse and data mining concepts,
relation of statistics and data mining, data
mining techniques with statistical methods and

machine learning, computer software for data.
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Introduction to big data. Fundamental
platform for big data. Data storage and
management. Distributed file system. Cluster
resource management. Data processing.
Parallel programming. Additional tocls in big

data platform. Statistical data mining with big

data. Case studies.
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Sample survey, concepts of sampling,
simple random sampling, systematic sampling,
unequal probability sampling, stratified
random sampling, cluster sampling, multi-stage
sampling, parameter estimations, sample size

determination, sampling errors.
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Concepts of sampling. Simple random
sampling. Systematic sampling. Unequal
probability sampling. Stratified sampling.
Cluster sampling. Multi-stage sampling.
Parameter estimations. Sample size

determination. Sampling errors. Case studies.
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Linear regression models, Parameter
estimation, Inferences in regression analysis,
maodel checking, regression analysis with matrix
algebra, model selection, problems in
regression analysis, nonlinear regression
models, using computer software in regression

analysis.
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Linear regression model. Inferences in
regression analysis. Model checking. Regression
analysis with matrix aleebra. Mcodel selection.
Problems in regression analysis. Nonlinear
regression models. Using statistical software in

regression analysis.
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Time series, forecasting models,
forecasting techniques: decomposition,
smoothing, regression with time series data,
Box-Jenkins method, cycle forecasting, forecast
errars, farecast monitoring, selection of
forecasting methods, using computer software

in forecastine.
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Time series. Forecasting models.
Forecasting techniques: decomposition,
smoothing, regression with time series data,
Box-Jenkins method. Cycle forecasting.
Forecast errors. Forecast monitoring. Selection
of forecasting methods. Using computer

software in forecasting.
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Concept of decision analysis, decision

structures, decision making under certainty and
uncertainty, decision making under risk,
Bayesian analysis of decision, decision making
using the normal distribution, decision making
with utility, multi-stage decision making, game

theory.
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Concept of decision analysis. Decision
structures. Decision making under certainty and
uncertainty. Decision making under risk.
Decision making with utility. Multistage decision

making. Game theory. Case studies.
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Graphical methcds for data analysis,
batch displays and summaries, processing
regression analysis, process in design
experiment and analysis, checking
distributional assumption about data,
transforming data, data analysis with

nonparametric statistics, application of

statistical software in data analysis.

A5AATITMAIUMEd IS UASIdaUAINIRLNE AN
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Exploratory data analysis and graphical
method. Process in design experiment and
analysis. Residual diagnostics for checking
model adequacy. Processing in regression
analysis. Data analysis with nonparametric

statistics.
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Categorical data, contingency tables,
model for categorical data, measures of
association, analysis for binary data, log linear

rmodels.

msmseitayaning duuuiendadu
Categorical data. Contingency tables.

Model for categorical data. Measures of

association. Analysis for binary data. Log-linear

models.
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Incomplete block design, nested design,
split-plot design, repeated measures,
confounded design, fractional factorial design,
response surface methodology, change-over

design.

uuwuuingn mstufy wukuuunvesea
undiu Aimevauss mauszandlagld
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Incomplete block design. Nested design.
Split-plot design. Cross-over design. Repeated
measures design. Confounding. Fractional
factorial design. Response surface
methodology. Applications through the use of

appropriate computer software. Case studies.
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Interest rates, problems of interest,
annuities, yield rates, loan repayment, bonds,

stocks and financial instruments.

Sasmanauuny Ansansian tadasdionis
N1553U

Theory of interest. Interest rate. Types of
annuities. Outstanding principle. Stock and
bond. Yield rate. Depreciation methaods.

Financial instruments.
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Life tables, survival distribution, life
insurance models, life annuity models, net
premiums, gross premiums, net premium

reserves, nonforfeiture value, multiple life

functions, pension annuity models
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Life tables. Survival distribution. Life
insurance madel. Life annuities model. Net
premiums. Grass premiums. Net premiums
reserves. Nonforfeiture value. Multiple life

functions.
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Quality philosophy, probability models,
inferences about process quality, statistical
process control, control charts, process

capability analysis, acceptance sampline.
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Quality and quality improvement.
Probability models far quality control.
Inferences about process guality. Statistical
process control. Control charts. Process

capability analysis. Acceptance sampling.
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Concepts of operations research,
optimization technigues, linear prograrmming,
simplex method, properties of dual in linear
programming, transportation model, network
analysis, project planning and control,

scheduling, sequencing, dynamic programming.
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Concepts of operations research.
Optimization techniques. Linear programming.
Simplex method. Properties of dual in linear
programming. Transportation model. Network
analysis. Project planning and control.
Scheduling. Sequencing. Dynamic
programming. Applications through the use of

appropriate computer software.
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Probability theary, Markov chain, Markov
process, Poisson process, queueing model,
inventory model, decision analysis, game

theory
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Probability theory. Stochastic process.

Markov process. Markov chain. Poisson process.

Queuing model. Inventory model. Decision

analysis. Game theory.
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Reliability function, reliability analysis
based on some useful probability distributions,
reliability modeling, system reliability,

accelerated life testing.
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Reliability function. Reliability analysis
based on some useful probability distributions.
Reliability modeling. System reliability.

Warranty analysis. Accelerated life testing.
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