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2.5 wiun1ssudfauasgdnianisfinuluszes 59

2.5.1 wiun1siuiidauasddidanisineiluseez 5 U naund

NAa. 2

Ui Un1sAne
2565 2566 2567 2568 2569
1 50 50 50 50 50
2 - 50 50 50 50
3 - - 50 50 50
4 . . - 50 50
59 50 100 150 200 200
Suaufidnfianadiazau - - - - 50
2.5.2 wunsiuildauazddidantsdnwilusees 5 U mafiau
Uit Un1sfnun
2565 2566 2567 2568 2569
1 60 60 60 60 60
2 - 60 60 60 60
3 - - 60 60 60
4 - - - 60 60
99U 60 120 180 240 240
Fuauidnfiaiadtazau - - - - 60

2.6 QUUTBUIUAULHY

Tdulszuradusiglavesniniviadd anedverdans unine1dainunsA1ans

fiadl
2.6.1 nMauni
1) quUszanal 983U (Wuqe un)
s18az1d8n 185U TYeuszuna
2565 2566 2567 2568 2569
Asssuteunisfne 1,630,000 3,260,000 4,890,000 6,520,000 6,520,000
(1an3na)
$2U85U 1,630,000 3,260,000 4,890,000 6,520,000 6,520,000
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2) qudszuial 518318 (Uiae un)

N, 2

1882188071898 Ueudszanu
2565 2566 2567 2568 2569
yYARINg 1,505,000 1,505,000 1,505,000 1,505,000 1,505,000
Juandung
- ANDULNU 947,000 947,000 1,000,000 1,000,000 1,000,000
- anldidan 157,000 162,000 167,000 172,000 177,000
uawmu
- A9 200,000 200,000 200,000 200,000 200,000
- dranssaulng 20,000 20,000 20,000 20,000 20,000
JUgAnLU 500,000 500,000 500,000 500,000 500,000
U838 3,329,000 3,334,000 3,392,000 3,397000 3,402,000
3) Alddredalumsuindudinnuvdngns
§18A17 Veuuszana
2565 2566 2567 2568 2569
F1uuildn (Aw) 50 100 150 200 200
alddadanatian 66,580 33,340 22,613 16,985 17,010
(uw/au)
La?famaawé'ﬂg—;m 31,306
2.6.2 IATINITMENGATIMEIAATUMTAN S IuED5 (nafie)
1) sudszanal 1850 (Wiaeum)
$19A2188AT18TU Yauuszana
2565 2566 2567 2568 2569
Asssullsun1sAne | 4,284,000 8,568,000 | 12,852,000 | 17,136,000 | 17,136,000
(su8)
§2UT185U 4,284,000 8,568,000 12,852,000 17,136,000 17,136,000




2) quUszune 518978 (WieuIn)

ama, 2

TeazBenTedne Ysudszaneu
2565 2566 2567 2568 2569
JUYARINT 450,584 450,584 450,584 450,584 450,584
suantluns
- ANMBUWNIY 3,500,000 4,000,000 4,500,000 5,000,000 5,500,000
- anlddnn 440,000 445,000 450,000 455,000 460,000
URAIU
- ﬂ"l‘a‘ﬁﬂ 200,000 200,000 200,000 200,000 200,000
- dranssallng 59,000 59,000 59,000 59,000 59,000
JURANYU 1,295,000 1,295,000 1,295,000 1,295,000 1,295,000
2351938 5,944,584 6,449 584 6,954,584 7,459,584 7,964,584
3) alddedevalunndatiudiaaundngns
578113 Ysuuszane
2565 2566 2567 2568 2569
uauilda (Au) 60 120 180 240 240
A lddnesiatian 99,076 - 53,747 38,637 31,082 33,186
(uw/au)
\nAunABAVIANENS3 51,145
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3. WAngnINAZaIRTEE Y — ~
@ doudt - 8 118, 2565
2l Vengng Tsaszuyu CHECO
3.1.1 SununiginTunaaauangm e 132 withene
3.1.2 laseainanangas
1) wuedun@nwinaly Litleunin 30 wdaehn
- naNanTEagailae Lideandn 6 wihwfa
- NuATEAERSUGUIENBUNS lifeandn 3 wiwia
U at A 1 v 1 1 r-Y
- nguATEAIRUMHRNS litlaenin 13 wiaefa
- nquansywailiadlveuaznailedlan lddfesndn 5 wiwehn
- NRNANsEAUVTEManT Lidesndn 3 wiein
2) NIV NN lLideanin 96 wulwha
- Funu 15 wiaghn
- g naniguenu 45 wiwhn
- = 19 1 1 -
_ ynawiziden lideenin 36 wihedn
32) v dendd Litsenin 6 wulwhne
3.1.3 5187991
1) wuandudnwnaly ldtfasnd 30 wuqedn
1.1) nguanszagfily litieendn 6 wmiehn
011750 NANSIUNaANEN 1(0-2-1)

(Physical Education Activities)
wasliiandenGeudnlitenndt 5 mhedn anmedvlumneivifnwsiily
GHGREEREORGY!
1.2) nguansemaniuiegsznauns lideandt 3 wiwia
aandenGeulitiosnit 3 mhefe vinsedwlumnadnwialy

nguanseAan W sEnaUMS

1.3) nfjum'szmmﬁ’umiﬁami lTidesndn 13 wuawhn
Feanwiineg 3(--)
Al IEma 1 AW o --)
Aansaune/ Aeuiaes luteanin 1 --)

1.4) nquansznaidisdlveuaswailioslan litsandn 5 wmisefin
01999111 praRIuMaLLHURY 2(2-0-4)

(Knowledge of the Land)
wazliandentousnlivesni 3 wiefs ansedvilumnsdndnwialy
) P <
nauaszwaliadlneuazwallaslan
1.5) nguasEgunIeans liteendn 3 wiigin
Tinaadanteulitasnii 3 wdiefs nmedelunuiadnuwialy

nguETEaUVIEATENT
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2) RUIATUUBNIE

2.1) vy
01417111

01417112

01420113

01420114

01420117

01420118

01422111

15
LARRLE |
(Calculus 1)
wAaQad I
(Calculus 1)
URURNTNANE |
(Laboratory in Physics I)
U{URMTWENE |
(Laboratory in Physics I}
AAndfugiu |
(Basic Physics 1)
MAnddugu I
(Basic Physics II)
nanaia

(Principles of Statistics)

2.2) AgnanizUessu a5

01417211

01417322

01418111

01418112

01422211

01422221

01422341

01422342

whanas i

(Calculus 11

flvadindaduiiugiu

(Basic Linear Algebra)
InenmsneuRamedileuy
(Introduction to Computer Science)
wrAansTusunsudesdu
(Fundamentals Programming Concepts)
anmIATIEn

(Statistical Analysis)
nsUsranateyAaia

(Statistical Data Processing)
abAdendarans |

(Mathematical Statistics 1)
AdAliardlnrans |

(Mathematical Statistics II)

01422361* N1599NLUULAZNITIATIZNNISNAALY |

** gyl

(Design and Analysis of Experiment 1)
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ladesndn 96 wuqena

HuEna
3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

2(2-0-4)

2(2-0-4)

3(3-0-6)

Mienn
3(3-0-6)

3(3-0-6)

2(2-0-4)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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01422421** ganlfuIsADURUAD VAR 3(2-2-5)
(Computer Software in Statistics)

01422442** T5d152962884 3(3-0-6)
(Sample Survey Methods)

01422452% A53ATIZRNITaA00E 3(3-0-6)
(Regression Analysis)

01422461** A1380NLUUKAEIATIZNISVAGDY | 3(3-0-6)

(Design and Analysis of Experiment 1)

01422497 &uaun 1
(Serinar)
01422499 Tassuans 3(0-9-5)

(Statistical Project)
wazlwiandensiedvluaneivnaiivieanandendinearvivla

a1 il 3 wiheia 3nsedensellll

drniunall
01403111 iafivialy 3(3-0-6)
(General Chemistry)
d1913 9 inegn
01424111 waNTINen 3(3-0-6)

(Principles of Biology)

2.3) Awnawisidan Litlasndn 36  wdaefin
IiaaEonZsuTeduluaviivadd Wileendt 30 wiiein was/vinseu
sedviluanainadamand (01417XXX) vi3ea1uIAINTIUgAAIMANT (01206XXX) 138

ATimnssuneuiames (01204XXX) Filanusae sy 300 AUl wisarinerns

ARLRIADS (01418XXX) Aflaumvineszau 200 Juld LAy 6 wiiein 3 naA0E"

sefveluil
01422321 myinTenteyamelusunsunsieiinsg 3(2-2-5)
(Data Analysis Using Worksheet Program)
01422412 edplidawrsilmesidesiu 3(3-0-6)

(Introduction to Nonparametric Statistics)
01422422 mslUsunsuasuamesdmiumslinseideyaada  3(2-2-5)
(Computer Programming for Statistical Data Analysis)
01422423 szuUFIUTaYAaiA 3(3-0-6)
(Statistical Database System)

= sgirTulse
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01422424  adfuazlvsunsudusagudmivdinumans 3(2-2-5)
(Statistics and Software Package for Social Sciences)

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

01422426 MyATEIdeyaIwIn v 3(2-2-5)
(Big Data Analysis)

01422427% mwhinisdoyaidodunada 3(2-2-5)
(Introduction to Data Mining in Statistics)

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

01422433  afadmiuTEnTaUmA 3(3-0-6)

(Statistics for Bicinformatics)

01422434% &HANNAITUANE 3(3-0-6)
(Medical Statistics)

01422441  fawuuanuuRsiduy 3(3-0-6)
(Probability Models)

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

(Applied Forecasting Techniques)

01422454** MIIATILANIAARULY 3(3-0-6)
(Decision Analysis)

01422455* Myliasendayanasn1smuinideaia 3(2-2-5)
(Data Analysis and Statistical Computing)

01422456* n1sliaeidayasuunyszinvitugu 3(3-0-6)
(Basic Categorical Data Analysis)

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

01422458 msaATsvinsanassluiiBady 3(3-0-6)
(Nonlinear Regression Analysis)

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

01422471** @0RAN1TAU 3(3-0-6)
(Investment Statistics)

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

* a3 ntalvd

= gedrliudse
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01422473 an@useiuIunady 3(3-0-6)
(Casualty Actuarial Statistics)

01422481 NIMUANAMAIWTIADA 3(3-0-6)
(Statistical Quality Control)

01422482  &ifgna1inIg 3(3-0-6)
(Industrial Statistics)

01422484** A1TIBANTUNUTIINUA 3(3-0-6)
(Deterministic Operations Research)

01422485** pTiagadunudlauaadn 3(3-0-6)
(Stochastic Operations Research)

01422486 N13918895LUUNNEDA 3(3-0-6)
(Simulation in Statistics)

01422487 nMsTaseanudeieldideann 3(3-0-6)
(Statistical reliability analysis)

01422491 s2AfbUATITeRugmIeEta 3(3-0-6)
(Basic Research Methods in Statistics)

01422496  |3aaan1zN19edi 3(3-0-6)
(Selected Topics in Statistics)

3) UUINIVNEONET ldffagndn 6 wuuqehia

= ediudss
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3.1.4 WAUNISANYN

YN 1 aeansaneil 1

01417111
01420113
01420117
01999111

upaRaa |

UfURMsHENd |

Mandugu |

ANARILULLHUAY
Jendinuialy nquanszegiiiay
Jnwine
Fgnrwanslssna 1 A1

yrarsaune/ Asufiiees

{ o
U911 aransAnen 2

01417112
01420114
01420118
01422111
01175xxx

unanad I
U{URMsRENd I
Mandiugu |
nandAn
Aanssunadine

Fudnwall nuenszegatlgy

- Jendenidd

Bonodalang1anilessning

01403111
VED)
01424111

Wil

PANTIINE
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druumbsin@Enwdasmiare U jURnTre-usseet)

33U

3(3-0-6)
1(0-3-2)
2(2-0-4)
2(2-0-4)
3(--)
3( - -)

)

Fnmmbhein@nwnisaues Ui see-ussEe)

73

3(3-0-6)
1(0-3-2)
2(2-0-4)
3(3-0-6)
1(0-2-1)
2 --)
3( - -)

3(3-0-6)



@, 2

W 2 ﬂ']ﬂﬂ’]iﬁﬂ‘l&’]‘ﬁ 1 fnnunhsin@nwienues, UGIRMITL-uTIIET)
01417211  wpagea Il 3(3-0-6)
01418111 Inenismeninmedidosdu 2(2-0-4)
01422211 affiATIzh 3(3-0-6)
01422221 mUszinanateyaadn 3(2-2-5)

Fudnwiidly nguansemansuieuszneunis ¥ --)
FNIFINUTENA 1 MW 3(--)
Ty udenias (- -)

574 20(--)

Ui 2 MamsAned 2 Srumbeianyisenuesn UGuRme -Ussane.)
01417322 Rondadaduiugiu 3(3-0-6)
01418112  wusdemslUsunsuiiaadu 3(2-2-5)
01422421 %aUFWISABNRIAD TN AR 3(2-2-5)

Judnyvily nquansywadinslyeuagwaliislan 3 --)
Fudnuwialy nauansguvtemans o~ =3
Ty awziaen 3(--)

94 18(--)
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f'LzlJﬁ 3 aensAnen? 1 dnnumbefin@E@nwisenuesy U URmsue-usieey.)
01422341 adfdsadiadans | 3(3-0-6)
01422361 N159DARUULAENITIATIENNITNAAD | 3(3-0-6)
Fynaweidon ‘ o - -)
Fn1eaUsend 1 A 3(--)
s 18(--)

U3 aansanwd 2 Fnnumiisfin@nwisauiesu U foRnsva-usseeta.)
01422342 an@dpdiamans I 3(3-0-6)
01422442 581579670814 3(3-0-6)
01422452 MTIATILINSOA0DE 3(3-0-6)
01422461 A1SODNLUULAEAITIATIEVNITNAGDS |l 3(3-0-6)
A nanizidan A~ =0
s 18(--)
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a4  aansAnenn 1 Surumbein@nwisieauiestu U fURnTE-UsIEeT.)
01422499  lAsauaia 3(0-9-5)
FewisEen s o)
T 1)
o =
a4 aansfnenin 2 drnumbeiin@nmasaua-UfoRN su-UsTeeTL.)
01422497  dusun i
Faniziden o - -)
T 100 - -)

24



ama. 2

3.1.5 A195UN851873%1

3.1.5.1 '5'1zﬁmﬁlﬂusﬁ'ﬂ%wawé’ﬂgm

318391 TUNaNg A

01422111

01422211

01422221

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

wnAAnAeiuadRmans minmwmidise mslamnas nsi
msnssay aanhesliu fudsduuaznisuanuasanuhasdu nsuanuag

MU Msuanuaading MIUAINUAUIAR N1SKANUAIAIIBEN NN

Beatdviulssrnsidigauasaesszaing Malmseideyaduuntseion

N3ATIEANURUIUTIUMINALEY MTIATzinIsannasliaduatedie
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.

anaaAsIEt 3(3-0-6)
(Statistical Analysis)
Jeiieadumdou: 01422111

aanlidamaiimesidosiu mssaduladadndeiy sl
MIAATIZBYNTUIAMAZNITNEINTAILUUARIEEN N1IATUANAMAIWTIATA
\eedu

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

forecasting. Introduction to statistical quality control.

nsUsERanadeyaata 3(2-2-5)
(Statistical Data Processing)
JuiidesSeuindeu: 01422111

nsUszianadeya wallanadflumsUssuasadeya nsifiy
JUTTEYA MawIguveya n1sdamiteya miltlvsunsuduiagunieaia
nyiaueteyanEnTNUAEANTIY  MIAATIEMTEDA

Data processing. Statistical technigues in data processing. Data

collection. Data preparation. Data management. Use of statistical

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

25
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01422321  MyBATIRteyanIelUsLNTUMTIYIING 3(2-2-5)
(Data Analysis Using Worksheet Program)
Jeiidoadeumneu: 01422111
a13199Ms Maideyad1 Hendu msdamsteyauazgudeya
uwrufluaznieasmansiin Malnszvideyan1eada uwulas
Worksheets. Data input. Functions. Data and database

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

aa a -

01422341 adfdeAdineans | 3(3-0-6)
(Mathematical Statistics 1)
- :: a ] 1
IPmsBdEuNINeY: 01422111
] [~ 1 < A A fd & a 1 ar
anunesiy anuiasduiuuliGeuly wamsalndudasereiu
P~ ¢ w 1 ' = 03 < ar

nqufjunveaud Mulsdy nMauanuasasiesdy luwuduasiteidu
Aefudaluud Heiduvesiudsdy nguidingaudnats Msuanuaeiiedn
duupaaiin

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 a@dndepdaarand 3(3-0-6)
(Mathematical Statistics II)
Jerfideaieundeu; 01422341
mMsUssinamuuugn audAvesdiiusranmAuugn MsUssnma
WUUYN NIVAdBUANYAZIU

Point estimation. Properties of point estimate. Interval estimation.

Hypothesis testing.

01422361% N130ONLULLEENITIATIEVEINITVIAGEN | 3(3-0-6)
(Design and Analysis of Experiment 1)
iideaFoumdeu: 01422111
wENMTABITUNMIDINUUUNITVAGBY UWNULUUELALYSE] WU
vfanauysalidedy wiuuwuuiniaasiu mssTsasuetmuadowy uiu

LUULWAYEGEE A1TIATIgrAuLUsUSIUTI nSalAn®

** g fulse
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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* g@RlsiBmsimesidesiu 3(3-0-6)

(Introduction to Nonparametric Statistics)
fidoadeuaniew; 01422111

wnAnvewddlidinaiiwes nseyuudmiuniiasaesszanns
mMyoyuUdMIUUTEINTINNNIEBIUTEINS m‘ﬁmi'lsﬁ{fayaﬁ?’]LLuﬂ‘im\ﬁLﬁEn
Lagaadve n1svedeuandudass msannssuaranduNuS

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% gaAlIsABNRIND IEGR 3(2-2-5)

(Computer Software in Statistics)
AyiidoaFoumndeu: 01422111

arufidasiumenisduanidada Sewdeyauasnsimiudoyanis
ahd msdanstoyaneedd eewduiiuszendluaiuadd nsdnauedeya
msldaenasasuimesdmiunITinTeideyasada

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 asiusunsupuimaidmiunsiaTgitayadaia 3(2-2-5)
(Computer Programming for Statistical Data Analysis)
AiideaFoumndeu: 01422111

wdnnslusunsumasiames essausslevtiaziliduraalusunsy
mswsendaya msdanisdeya nslusunsumasiuneidmiunsiasezi
doyaneadn Mawlaramsieasd mahuauadeya

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

for statistical data analysis. Output interpretation and data presentation.

** g3 Tuss
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01422423  syuUFIUTOYANNEDA 3(3-0-6)
(Statistical Database System)
Juniideadeunnnew: 01422221
szuudamsgiudeya mseenuuugndeyamsadia fAuuy
ArwduRuSIouRA fuuudeyaliduiud meaauoudidlasain
Database management system. Statistical database design. Entity-

relationship model. Relational data model. Structured Query Language.

01422424  a@dduazlusunsudniagudmivdinumans 3(2-2-5)
(Statistics and Software Package for Social Sciences)
Jiifesdeunneu: 01422101 wie 01422111
Wsunsudsaguileeiiiniedoaumans nswtoudeys n1sinns
daya MsdrsanTeduteys MTlATeIn1eain
Statistical software package for social sciences. Data preparation.

Data management. Data exploration. Statistical analysis.

01422425  ddfuaglusunsudsagudmivinetmans 3(2-2-5)
(Statistics and Software Package for Science)
Jiideadsusnnan: 01422111
wusihlusunsudnsaguneaia ﬁzumaumﬁmmﬁmga assauszload
u,asﬁaﬁﬁ’uﬂm‘lﬂnmméﬁfﬂgﬂmqaﬁﬁ ﬂ'i:ﬁmm'mwa&IﬂsLtniu?‘hL%ﬂgﬂma
affuarMsiATeinada Msulananvaiinlazmsiiausasauma
Introduction to statistical package. Data management steps.
Utilities and functions of statistical package. Procedure of statistical

package and statistical analysis interpretation and presentation.

01422426** n13aATIERTaYavUIn Y 3(2-2-5)
(Big Data Analysis)
Jefiseadeunnou: 01422111
arudilasiuientudeauunelvg) unanweduitugiudmiudoya
ywnlng nsdnfiuuagmsianisdeya szuuuiluuuunszany msdanisnga
niwens malsvanasadeye nadeulusunsuuuaun rdssdlerindlu
wwasasudmivteyarunalug maviimilesdeyaleadffudeyavunalva

=
ATEUANTN

** se3viul s
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01422427*

01422428*

NAB. 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.

mavinesdeyadasiunadi 3(2-2-5)
(Introduction to Data Mining in Statistics)
JerideSeusnneu: 01422111

msvihudiesfeyadoy anudiniussewieediunisihmiladoya
msdamTendeya walansviuvilesdoyasmieisnsadfvesnsiseuives
\3ee MuvumIanaeedadu BnsduunUszan maeneviesdlssneu
wdn MIlaTeingy MIfumnganuduius senduairenfmediiiontsvii
wilastoya

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.

FBsmeadfdmsulassieUssamiiie 3(3-0-6)
(Statistical Approach for Artificial Neural Networks)
AenfideaFoumnnou: 01417322 waz 01422111
Tassthevssamiiendesiu mesifunseuduiden wesidunsey
vanedu Taseisdsramuuudiaums TassdeUssamuuuiiowin
Tassnedsidugmudednil duneianeeiuug@u msiSeuiiuuTn
msemeiiesduszneundn Milnneiduunnguidady wuiidesude
feY NFEUILUULATUAES
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.

* sy nla v
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01422433

01422434*

01422441

Nme. 2

adRd MBI TAUNA 3(3-0-6)
(Statistics for Bioinformatics)
figoasouinnew: 01422111

avnhasnduiug nszuaunsthes Teusaen nishiaseididu
Aawe mlnneideyalaeldluaunsudidag nmsvsmanumuasn ey
GHHLI

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

hypothesis testing.

abAn1anITuANg 3(3-0-6)
(Medical Statistics)
Jiidesdeuaniou: 01422111

TOUAN N TUNNEG NTBBNLUUMIANY MENASUAEIEN1INeINs
ssutm mstvumsuaiaedn. msvageumaisuiisudaya 2 nduiiuly
myinTzieyadiuunuszian mallensianuduiusiasmnanoaowg
mMylegnsannasladain N1TIATIERIEYENAINNTTONTN

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

Survival analysis.

suuua sy 3(3-0-6)
(Probability Models)
IniideaFauinieu: 01422341

nquiieuhasdudugy nqufain TWudeen nszuaumsniaew
VquiuaIneY

Basic probability theories. Limit theorems. Markov chains. Markov

process. Queuing theory.

* srgfgndlalui
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01422442** 541379670814 3(3-0-6)

(Sample Survey Methods)
Aynfideaieuaniay: 01422341

wwRamsidondiege Mmadendedduuuuiig Mafendivgluuy
Sseuu msdendregnalagldanunesiuliviiy nsdenfediauuiieiy
a3 nsdendeduuungy mstdendagaaietuneu n1sUszInN
Asfines mstmunsuafed anueaandsuninnindondietig
nIflAnY

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%* MFATITNANTON0DE 3(3-0-6)

(Regression Analysis)
Jefidiosfouinnew: 01422341

fuvumsaneesdadu meeyunlumsiiaseinsonnes M3
ATINABUMLUU MIIATIERNsanaasfleigadinuving nsidandawuu
Jamlumsdesginisannes fMuvunisasesslii@udu msldgenduaimg
afialunTilATEinIIanney

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** wadianswensaiidaussyna 3(2-2-5)

(Applied Forecasting Techniques)
Jefideaieumdeu: 01422111

synsunen fuvuntawensal wmadanmisweinsal msugnasAUszney
msuiuieu msasaseiudoyasynsuiaar TBveslend-laufiud nmswensal
$ndns awaaandaulumswensel nsReaumaniswennsel madends
wennsal msldeenduasaoniunasluniswensal

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.

** pedgdiug
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01422454** arsAsisvinisanaula 3(3-0-6)
(Decision Analysis)

b = 1

Iriideadeuantou: 01422111
wwIAnvaTleTsinsaeaule lasafimenaula nsenaule
meldruniusuiagliviuey nsdadulameldanudss mssnaulogas
ossnslend mslnneinisindulefifivansduney nquiny asdifinw
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 M3 IATIEviYeyauazn AU ada 3(2-2-5)

(Data Analysis and Statistical Computing)

?J‘U”Iﬁizfﬂdl,%alumﬁau: 01422311 uag 01422451 vi3e 01422361 was 01422452
m3ynnsiiesyadiiunuagiinmm nsummsienesidayady

MINAes MIAATEMEILME A MIUATIIAR AU ANYD L LY

nIFUILMTIATIINSanneY MinTzideyameadflitmisimes
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** Msnseidoyaduuntssinniiugu 3(3-0-6)
(Basic Categorical Data Analysis)
JuiidienFeuindeu: 01422111
ayaduuntssion msnmses fuuvdmiudeyaduunysuan
MsineAEIRy mywnzitayavinig duuvudonidady
Categorical data. Contingency tables. Model for categorical data.

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

01422457 AFiATIEIIAIE LIRS pedy 3(3-0-6)
(Introduction to Multivariate Analysis)
IniifasSeundeu: 01422451 wio 01422452
MikanuaUsnivatsiuls maulasdoyaliimsuanuastsni
wiadanns NsiassvinusUTUTIuaef s MyiasiEy
pAUsznaUndn MsiATeitades mMleeisunUssan msiiase

Inngu

* gednuiuli

32



4@, 2

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

analysis.

01422458 msiATIERNIsanaes @iy 3(3-0-6)
(Nonlinear Regression Analysis)
Jideaioumndew: 01422451 vida 01422452
waRnnsonnasidsesiosiign n1sonnesuuUlsiady
wuuaedadn wuuthes wuuinss wuuded waznuulddamaiives
Tasetngussamiiiay
Concepts of least square regression. Nonlinear, logistic, Poisson,

robust, ridge and nonparametric regression. Artificial neural network.

01422459 MTAATIEHTayanIEITIUd 3(3-0-6)

(Bayesian Data Analysis)
Aiidedeumniow: 01422111

wfnAfunsiessiwuuud Tunsreviueufinnsla nseyunu
WG mSudndau el Amnuudsuniu uasnaseseiads Wisuiiey
eI UUUAa LU AU iaddmsudadiu Anade wavanuusuau
mIsyuLUUddmiunsanasedadu Miliaseideyauuuiudeiog
LRIV

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.

01422461%* N1398NKUULAENSTIATIZRNITVIAGDA | 3(3-0-6)
(Design and Analysis of Experiment i)
Jefidaadeunnneu: 01422361
wrunuvudenlsauysal uwunuudeuly unuwuvaUdandan unuwuy
aduled wnuLuUieen asUufy unuwuuuaveSsauNd Tafnevaues

msUszgndlaeldaanduaineuiamed nsdfinm

»* pednuiuly
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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.

01422471* @BRn13899U 3(3-0-6)
(Investment Statistics)
JuniideeiFumnow: 01422111
gufinanide Smswende Ussavaoamssrened mswmili
ANMAD VUUAENUSURT SATIHARBULUVU AIN1TANTIAT wisosilovnansiiu
Theory of interest. Interest rate. Types of annuities. Outstanding
principle. Stock and bond. Yield rate. Depreciation methods. Financial

instruments.

01422472** adAuseiudin 3(3-0-6)
(Life Actuarial Statistics)
Jeniideaiounden: 01417112
AT AawankeIMsagsen fuuumsUssiutin Guiwnenn
Jeseiugns (Jeussiumed Jeussium Audseudeusefugvs yoril
Suldllsl Hendudnwuuuny
Life tables. Survival distribution. Life insurance model. Life annuities

model. Net premiums. Gross premiums. Net premiums reserves.

Nonforfeiture value. Multiple life functions.

01422473  adaussMiAunady 3(3-0-6)
(Casualty Actuarial Statistics)
Iqiideadoumieu: 01422111
avuduases mmmundasidoyseiufy Gudsesnmgads
fauvumEss eussAumudss Sanmauszaunsal madlanisdaes
anumsallumsusznude
Coverage. Premiums rate making. Loss reserve. Risk models. Risk

premiums. Experience rating. Simulation techniques in insurance.

* 53U TuUgs
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01422481% NMIAIUANAMAWIANA 3(3-0-6)

(Statistical Quality Control)
iideaieumdeu: 01422111

AuamuazmsUsulgIpuam . duvummniasdudmiunsemugu
ARINW miaymuLﬁ'mﬁmmmwmaqmsmumi NMSATUANNTEUIUMILT
ahd uwunfiaauay ATIATIEVANTIONLYBINTLUIUNT MIdendBdn
wuueausy

Quality and quality improvement. Probability models for quality

control. Inferences about process quality. Statistical process control.

Control charts. Process capability analysis. Acceptance sampling.

01422482 a@bAgmaInng 3(3-0-6)

(Industrial Statistics)
JefidasFousniou: 01422111

ANATNLAZIZUUANATN  NMSATUANNSTEUIUN SHAALDIETR
mamuauaumiuuanlaiiazesulay msdendethadfieniseensu
nAnAug MIUsEAuAmAI NSUTUUTANAIN MSNARBINNEAATMNTIN
pudodiels

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

Quality improvement. Industrial experimentation. Reliability.

014224804** AN5398ALTUNUTIAINUA 3(3-0-6)
(Deterministic Operations Research)
Serfidaafounnou: 01417111

a d o aw o a a 1o <
LUIAALNEINUNNTITEANUUNUY  LNAUANTIIRIATVILAINENER

Avusn1sBadu B3umand audfnrugluimvuamadadu Muuunsyue
NITIATISRDIENIU NNTVNUHULAEAIUANIATINY SR AN3TA
adunu Amuamsuuunaln nsUszendlagldgenduiinouinines
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.

> g iuli
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01422485 n1539aaiunualaLAaan 3(3-0-6)-

(Stochastic Operations Research)
Jyrfifesdoumnieu: 01422111

nguwiaudandu nszuumsalauaaiin nszuumsnined
Tdinsaen nszuunsthes duvuumase fuuuianaads MR
msspaula ngufnu

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

analysis. Game theory.

01422486 N1391809TLUUNNEDA 3(3-0-6)
(Simulation in Statistics)
SniigeaSeuinfew: 01422341
ssuvuasfuuy. masassmanisalliideliies mssenuuumsdiaes
sy pszvaumahididauuy msafauasmavaasuasdy nsadisiudsdy
MTIATIERNANIITNAD
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 m3arwinuidedelfidadn 3(3-0-6)
(Statistical Reliability Analysis)
Sfifadounden: 01422341 uay 01422342
fariduanuidedold mPmmsimudeielddwmiunianiainiy
inazifiudiddy duvumnuideiold mnudedelivasszuu mllensinig
Sulseiu mavedeuengluaniizis
Reliability function. Reliability analysis based on some useful
probability distributions. Reliability modeling. System reliability. Warranty
analysis. Accelerated life testing.
01422491 ssdeUiiERugIUYeEdA 3(3-0-6)

(Basic Research Methods in Statistics)

as

wanuazsuileuisidenwadd nsdwvuatdym msnsguuuuie
msningussasAuazauyigiy nMafiusuTdeya msaduuvsouany

mylnneiasinudeya nsldadiidmiumside madounsaulazmns

VAUBNANITINY

gy liulse
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01422496

01422497

01422498

01422499

NED. 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.

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

Boaamezysadalussiulsages Mdedeavdsululuudazme
QUEGHIY

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

are subject to change in each semester.

Ty 1
(Seminar)
o = w v oA o at = =
mstaue wazeduseidemiraulaniadialussdulignns
Presentation and discussion on current interesting topics in

statistics at the bachelor’s degrée level.

Yayniiae 3

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

compiled into a written report.

lAsauada 3(0-9-5)
(Statistical Project)
Tassuiivhauleluleussing 4 vesada

Project of practical interest in various fields of statistics.
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F18391UInTEmsuianuennia

01422101 @i ssens 3(3-0-6)

01422112

(Applied Statistics)

unAniuguieIiinada fus TayauasInsnsin
msanuasnmd msthiauedoya Ariadumisine Ananawaemsnszans
arnhasdudesiu msuwenueeiuy NIUANLIUIAR NITUANUAIRIBENS
naUssnai mavedeuauyRgiumaiaineiunsfivesvesUssanamis
nauLasUsEYINTARINGY n1sinsizvideyadiuunyssian

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.

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

a

aaBanssan anudesluy anudessduwuuideuly
anhaziudmiunsasisdansedse fudsduuuubinedouas
LuuseLilas MILINUIIBIIMUTN ArAands ArAauUsusou
MIINUANFBEN MIUszusuaznIvaaeuafisn mslinszian
LUsUTI Mmafsuiiieuwyan msiessinnsannssdaduwuude anntw

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.

* wdruiuln
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01422311** uNuLUUNIIAaaUdNUTEYNA 3(3-0-6)

(Applied Experimental Design)

1

Senfigoadeuannew: 01422111

LuAREAULNLLUUN TAADS LLmuLLuunWiwmaaaﬁuﬁwu
nMsstufisuAeisveineud MInsadeudsanufivosnnsinmeiay
weUsi maveasaunnadea uwuwuudeuly mylenediang
wsusiuhn mavssgnageduainenfanaflumalinsisideyanismaae
nIfiAn®n

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 adflumFITemanginssumand | 3(2-2-5)
(Statistics in Behavioral Science Research I)

UMUUsaBAluM ATemangAnasumand N IduaIE N NEad
admdeonssuuasidieyuny adalidmnnilved milenianuudan
mMslaTzinsannoslasanduius

Roles of statistics in behavioral science research. Statistical
samplings. Descriptive and inferential statistics. Nonparametric statistics.
Analysis of variance. Regression and correlation analysis.

01422402** @R lunTIvan g Anssuemans | 3(2-2-5)

(Statistics in Behavioral Science Research II)

Seriidnadounnnew: 01422111 wis 01422401

'S

AMFIATIERALLUSUTIN NMSIASIEANLNWUTUTIUTI MTIATE

5 o

foyaduunuszan nsiaTziesdlszneunan myenentads M3
Aaneduunngy nsdliinwm

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

analysis. Case studies.

= ggniuly
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01422411

NED. 2

aAMIIneImansauadon 3(3-0-6)
(Statistics for Environmental Sciences)
Ariideaioumndew: 01422111

unumeEiRlAIMEmanidaandon nsdudiethansdaadon
fawuudmiudeys msenudaneden msUssduransau melaned
aynsuaT Mallanevidoyaidiui

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

Time series analysis. Spatial data analysis.

01422413** gia A1 MagN15 LN UANTNNa DY 3(3-0-6)

01422414

(Statistical Analysis and Experimental Designs)
ArfidesGeandew: 01422111

NANNTITINUHUNTAAB LLNuLLUUEfiJﬂ:Jg‘mJ LLNULLUUUﬁElﬂﬁiJg‘iEﬁ
Wy wiuuuudgiaasiiv wwukuudouly wuuuuuWaveliea uwauluual
Aawdon MIAziRnUwlTUTIUSIN

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.

watiAN3EaniIa8 19N 1EIALAER S 3(3-0-6)
(Sampling Techniques in Social Sciences)

Jfideaduandeu: 01422101 wie 01422111
seleuiinmsdrnemesagne Wmsaieunsin nnsaig
wuudsuaY Anugndeazanuideiald madenshediuuuldnaiuiee
Duwazlalldmudesdu msdendetsuuusig @ arusraaedeuluns

dnanemedn malssgndlilusmAdemsiudiaumans

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.

** v niuup
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01422415

01422431

01422432

ana. 2

wiadiansidenied @i uineman s sTLYIs 3(3-0-6)
(Sampling Techniques for Natural Sciences)
Sniideadeumden: 01422111

wAnREfunsidendegis MIldenegiauuagiaig
msdansagrnuuldauissdulivindy msussunalaglagndiuies
mMsanges n1sdendedsannUszrinanaln nslssandldlunmsidenieinu
INemanIsINYIf

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

dynamic population. Applications in natural sciences.

afian19TInen 3(3-0-6)
(Statistics in Biological Sciences)
Jefidsaieumnow: 01422111

yilavasayaniaivgr Bmsdrafedis aifoyuudmivans
Usganns adalidannsndieed mMiilmTzideyadiuunussing LeuLuuIS
Yaasd NITIATIEINIARNRLAAVENWUS Arliaurainuany

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.

adatmziidodu 3(3-0-6)
(Introduction to Statistics for Bioassay)
Senfideaiauannew: 01422311 vie 01422361 y3e 01422411
wnAsuaslasiaiwesiiiinred Mlsnuqusduimsvesansie
Fneilneinsuayiseen MaUssandmadianesilusinitefinm
HaneUaAusIwIasRuand e Ine T IUAng a5l ETeE
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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d@Aa. 2

MRz Ian0audasgnd 3(3-0-6)
(Applied Regression Analysis)
Jefigosdoumiou: 01422111

nsonnaelduLUUNBLASUUNY avduius AseTIadaufIuuy
Fusus msdenduuu asanseslidady misldvendufneufiumesiu
MTIAATIERN500008

Simple and multiple linear regression. Correlation. Model checking.

Indicator variables. Model selection. Nonlinear regression. Using computer

software in regression analysis.

NANVDILHULUUNITNAAD 3(3-0-6)
(Principles of Experimental Designs)
Jeriideaduandew: 01422311

LLu:lm’mﬁmﬁug’m‘ium‘iTNLLNuﬂ’I'iwmaad ATINULVDINTIATIZN
AlsUsiu wanssvudledeauufivesmsineianuulsusalidust
LHULUUNSARBINUE T NTAAasuNnYIBiEea MIvaastuWAveiSEaway
WALLUUUWTATUTAUNANEIEEa WNLLUUAUAANG DR WHULUUARY WHULUY
udenliasysnl

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.

meisusdunadedu 3(3-0-6)
(Introduction to Operations Research)
Jenfigeaieunideu: 01417111

wrAafafuNTITAiunT Avusnadady Wluwdnd dwuu
ATUUA MFAATIBRNEIU MIMIMELLEEAIUALLATII. AMYUARISWUY
wadn fuvuWanARae duuuLninay

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 seAvflusiaivuenusngns

01417111

01417112

01417211

01417322

01418111

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

Adnuaranurailes ayRusvesilaiduuasmsusegnd AnBeeyifuduay
nsUsegns USWusuaznisuszgnd

Limits and continuity. Derivatives and applications. Differentials and

applications. Integration and applications.

upagad I 3(3-0-6)
(Calculus 1)
AniideeFeuanieu: 01417111
sedaauifeuiudeos Uiusvanedy aunisdeoyiusyagiy
Space geometry. Partial derivatives. Multiple integrals. Elementary

differential equations.

wnanaa Il 3(3-0-6)
(Calculus I
Sefigeadeumnnou: 01417112

o oa aa

synsuatiud Lnmesludigh 3 ff fvidumnnes nnmeiueagia

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

Vector calculus.

fvpdindaduiugu 3(3-0-6)
(Basic Linear Algebra)
Uinlnnmed nsudandadunasuning ssuuveaumsidady
Adnvuzianie nnmesdnvaziany Meviiilulumuea nsUssgnd
Vector spaces. Linear transformations and matrices. Systems of

linear equations. Eigenvalues. Eigenvectors. Diagonalization. Applications.

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

Waiunnsvasneuiaees asunudeyaluneufiames ssuudiuiu
sadUsznauvesEniawinauRunes Finaussousvedrenfiumes serduas
svvu Fawvaniwuazatwinislusunsy funeuds gudeya ndedne
poufames Autupsuesansaume nsdszgndszuunanfamasiuilagu

3U5TIUNMADURIMDT
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01418112

01420113

01420114

01420117

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.

wran1sTsunsadesdu 3(2-2-5)
(Fundamentals Programming Concepts)
JefideaiFeumnriou: 01418111 wiandeuiu

nsandsauan nslimauadenssng mswidym mseenuuulay
Wanlusunsuduiiugy 1ndasiionisTusunsy waiianisTusunaulassaing
lassadreniuny nsUsslanalUunsy A1TRAAINAITIINIULAENTITATIAN
JaunwIevadlusunsy

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

tracing and debugging.

UURns@NE | 1(0-3-2)

(Laboratory in Physics I)

Sendideadeunnney: 01420111 viewieudu wse 01420117 viawiaufu
UfTRnsdmIUIn Nandvialy | wiowAndugIU |

Laboratory for General Physics | or Basic Physics |.

UHumRnsild@nd I 1(0-3-2)
(Laboratory in Physics I1)
Jyidesdeuinneu: 01420113 wag 01420112 videwieuiu wie 01420118 s
wiouru

UiRmMsdmsuin Wandvialy I wieflAndfugu |

Laboratory for General Physics Il or Basic Physics Il.

(1

Wandugu | 2(2-0-4)
(Basic Physics I)
namans nasansuadlua guvvadiani nisiedeuniuuueiuetn

Mechanics. Fluid mechanics. Thermodynamics. Harmonic motion.
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01420118 WaAndAugm I 2(2-0-4)
(Basic Physics 1)
Jrfigesdumdeu: 01420117
Wi wimdn Aduwlivdnluil sirumans andgelmidesu
Electricity. Magnetism. Electromagnetic waves. Optics. Introduction

to modern physics.
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1| vamdunisr wegnes ¥ U3 01422101 | 01422111
faiemansase Improvement of the Holt-Winters 01422111 | 01422321
WU, (nemspauiiees) multiplicative method with a new initial | 01422321 | 01422453
wMineaeRalang, 2541 value settings method, 2564 01422424 | 01422457
el FNGRE) 01422453 | 01422496
UWTINENSBINYATANERS, 2548 01422498 | 01422497 |
Us.0. (@5#) 01422499 | 01422498
anuTudiaRauUSITAans, 2560 01422499

2 weandsms neatuas * NUIY 01422101 | 01422111
27197158 A Combined Forecasting Model for 01422111 | 01422311
SV RTNGR)) Predicting the Number of Road Traffic 01422321 | 01422341
UMIAINEABINEATANERS, 2537 Accident Deaths in Thailand, 2563 01422424 | 01422421
.. (@fifuszend) 01422453 | 01422496
WINedessINAans, 2541 01422498 | 01422497
AU, (ATEgAanTgIna) 01422499 | 01422498
UINSEUNERSANERS, 2552 01422499
Us.0. (afid)
UNTAINeNdUsIIUFNERS, 2555

3 | ungmasal Auauysaines 1uIdy 01422111 | 01422111
5RIFENTIANTE Performance of Robust Confidence 01422341 | 01422427
M. (Adlaeans) Intervals for Estimating Population Mean | 01422481 | 01422342
umInedeuiing, 2538 Under Both Non-Normality and in 01422482 | 01422481
wu.dl. (@fifussgnd) Presence of Outliers, 2563 01422483 | 01422496
anutudaRRuuSsAans, 2541 01422485 | 01422497
U3.0. (@0#) 01422496 | 01422498
anuldinnauUSIsAans, 2552 01422497 | 01422499

01422498
01422499
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4 | unaBaws Aanng NUIY 01422101 | 01422111
HTermans1aTsd Application of logistic regression 01422111 | 01422211
M. (AlAFEnRS) analysis to household debt of Bangkok | 01422211 | 01422431
Uy Ingrduuiing, 2541 and metropolitan area of Thailand, 2563 | 01422431 | 01422432
. (Adiamaaiuszens) 01422432 | 01422458
uinendswaluladnssaoundd 01422457 | 01422496
5UUS, 2545 01422458 | 01422497
Ph.D. (Mathematics and Statistics) 01422461 | 01422498
University of Missouri, USA., 2551 01422462 | 01422499
01422496
01422497
01422498
01422499
5 | wnanygydes laud M3y 01422111 | 01422111
SEIAIEARTIATE Expected Mean Squares for Model 01422412 | 01422452
.U, (@58) Effects In The two-Way ANOVA Model 01422413 | 01422455
UMNINYIELVBURNY, 2530 when Sampling from Finite Populations, | 01422452 | 01422496
. (@dfUszand) 2564 01422454 | 01422497
UWINGIAUSTINAERNS, 2535 01422455 | 01422498
M.S. (Statistics) ' 01422457 | 01422499
Montana State University, USA,, 01422462
2543 01422496
Ph.D. (Statistics) 01422497
Montana State University, USA,, 01422498
2546 01422499
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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 methods. Principal components analysis. Cluster analysis. Association rule mining.
Computer software for data mining.
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Introduction to Artificial Neural Networks. Single layer perceptrens. Multilayer perceptrons.
Convolutional neural networks. Recurrent neural networks. Radial-basis function networks. Support
vector machines. Ensemble leaming. Principal component analysis. Linear discriminant analysis.
Self-organizing maps. Reinforcement learning.
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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.
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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 one 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.
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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Concepts of experimental design, basic
experimental designs, comparisons ameng
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 covarjance. 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 correlation.
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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 desiegn. 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 technigues 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 tools 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,
model checking, regression analysis with matrix
algebra, model selection, problems in
regression analysis, nonlinear regression
medels, using computer software in regression

analysis.
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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.
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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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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 methods 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.

AT IASIEVEATUMADEIVS URTIRADUAULYNIZAY
YBITIUUY  NFEUUMTUATISNTONDRY

mywareifeyadeadflidmnnines

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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Padyrn1unnge Basic Categorical Data Analysis
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Categorical data, contingency tables,
model for categorical data, measures of
association, analysis for binary data, log linear

models.

msiwssideyaning duvufiendady
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.

LUt Mevudy uenuuLavei3ea
vdiu FRmeudues msUssendlagld
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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.

SasHaRaULIY AnsaaTe LAadlan
A5

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

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 model. Life annuities model. Net
premiums. Gross 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 sampling.
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Quality and quality improvement.
Probability models for quality control.
Inferences about process quality. Statistical
process control. Control charts. Process

capability analysis. Acceptance sampling.
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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.
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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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Stochastic Operations Research Stochastic Operations Research Ml
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Probability theory, 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.

8. @1913tfdeu

< P~
seazduamuusinglumnai 3 4 3.2

— o = o a 5 .
9. uNuTwaRIN1INTEABAUSURRYEUNIATEIUNANITITEUTAIINUANENSE 518797 (Curriculum Mapping)

a - P 5
eazdoanuiiusnglumned 4 de 3

117




9.4, 1-2

wuulEUaveUTUUTITEdY
as = =
saUUIYINT
AN @0R AN INeans
umiein (Tu.ussens-an UjuRns-v. Anwaieaue)

o

SUEIYN 01422487 3(3-0-6)

a4 a

Fodvnwlve mslesedarudedeldiedn
%‘a%mmmé’anqv Statistical Reliability Analysis
swiniiveuiulseglumnniunseiuUbyaed dail
() veAnAN Y NGUANTE e
) mnmirianslundngasinermansiudin arvinada
() 3rnawedsiu
(¥) Frnamziden
() vuandgiaenes
() FWEIMTEFMTUNENGAT.ceeeverccis. BTV e
JuriidesSeuanney 01422341 adAdeadinaans | (Mathematical Statistics 1) ua
01422342 abaeadinA1and Il (Mathematical Statistics II)
Juiigaaiounsouiy il
Fuiidavisedn Fufl 16 1oy wardneu wa. 2564
Inguszdsdlunisann/Adiulsanein
6.1  anudAyvaITEIvILazIANa lunTUTUUT
audefeldvemandusitiuindusdiaiiddydmiunaadasinillausadouuals
wazannsateunenld nantusiueiagnesnuuusielildldiResnfaden Wy waenlviih geau
Q5 Wiy mawasdad miukaadusseiuuuauiesiuwesiimsnsedadasendy

A a4 yyyva | ar a w ¢ Y oa v oo v as - = W
anudeiield WllunumrsnmsWaunndadun gudnzldammnlaanismmeadalunisdeasny

L

A v Y an o a o U e 4 W P oA v o P o
wslna setiutandslnnusuduseafinenfeaiuieiduainutetials Aanuuanugeiols Ay

)

o Yo o

\efteldvesssuy mdnseinisiutseiu mavageuangluanmeiss iewamudd TafidWydmiu
wanfouateneg 1 lumsufusssednisinaduidon it delifaussloniuridaniumshly
Uszynaldluaounianiad
6.2 uadnsiAntuiuDan

6.2.1 fAnannsnaduiendnuasiimsvasmundetiols

aa Vol P [V w
6.2.2 UanaunsaUszanaldisnisvesaudetialdedsgnies

118



7. asadieuiisunisuiulgenednn

FIIVIAY edruiudge AsfiABunas
01422487 mwaTEvmdeReld  3(3-06) | 01422487 melnzieamidedield  3(3-0-6)
\Gaania \aafi
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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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Fadwnwing mMsiivilosdeyailassiunwaii
Foivnudange Introduction to Data Mining in Statistics

1A1lAs951873%1 (Course Outline)

11

Introduction

1.1 Knowledge discovery in databases
1.2 Data mining principles

Statistical analysis for data mining

2.1 Exploratory data analysis

2.2 Univariate and multivariate statistics
2.3 Relation of statistics and data mining
Data preprocessing

3.1 Data cleaning and integration

3.2 Data transformation and reduction
Data mining techniques

Supervised learning

5.1 Linear regression model

5.2 Classification methods
Unsupervised learning

6.1 Principal components analysis

6.2 Cluster analysis

6.3 Association rule mining

Computer software for data mining

99U

Introduction to data mining software

Use of software in statistical analysis for data mining
2.1 Exploratory data analysis

2.2 Univariate and multivariate statistics

Use of software in data preprocessing

3.1 Data cleaning and integration

3.2 Data transformation and reduction

120
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4. Use of software in supervised learning
4.1 Linear regression model
4.2 Classification methods

5. Use of software in unsupervised learning
5.1 Principal components analysis
5.2 Cluster analysis
5.3 Association rule mining

6. Case study

37U
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Fodumudange Statistical Approach for Artificial Neural Networks

LAlATIs183 (Course Outline)

1

© N o oA W

9.

10.

Introduction to ANN

1.1 Machine learning

1.2 Learning process

1.3 Fundamental concepts of ANN
Feed forward neural networks
2.1 Single layer perceptrons

2.2 Multilayer perceptrons
Convolutional neural networks
Recurrent neural networks
Radial-basis function networks
Support vector machines
Ensemble leamning
Dimensionality reduction

8.1 Principal component analysis
8.2 Linear discriminant analysis
Self-organizing maps

Reinforcement learning

73U
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Yadun1eaange Medical Statistics

1A1lA595187397 (Course Outline)

1.

bR LN

v o N oo

Medical data

Study design

Principles and epidemiologic methods

Sample size

Comparisons test for 2 or more groups

5.1 Comparisons test for two groups

5.2 Comparisons test for more than two groups
Categorical analysis

Correlation and multiple regression

Logistic regression

Survival analysis

LY
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Fodwrnrdange Applied Statistics

1ANlATI5183%91 (Course Outline)

1.

2
3.
4
5

Introduction

Basic Data Analysis

Probability

Sampling Distributions

Parameter Estimations

5.1 Estimation for one population
5.2 Estimation for two populations
Statistical Hypothesis Tests

6.1 Hypothesis tests one population
6.2 Hypothesis tests two populations

Analysis of Categorical Data

124
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Faunwdengy Introduction to Biostatistics
wlaseseden (Course Outline) FruutlaausIEne
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5.1 PTHAINKAINIUIN
5.2 nsuanuastlaeg
5.3 N15UANLIUINg
5.4 n1sUssnand gnsuanuassnd
6. NTUANLIIAIFIDET 6
6.1 Fn1siaensiedn
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fFadunauning WHULUUNTVIRaRAUTIUTEENA

ﬁﬁ“&i’m’mﬁmqw Applied Experimental Design

AlATaT 8397 (Course Outline) Sruudlusussens
1. Principles of Experimental Design 3
Completely Randomized Design (CRD)

Comparisons among Treatment Mean

Latin Square Design

2

3

4. Randomized Complete Block Design (RCBD)

5

6. Assumptions Underlying the Analysis of Variance
7

co £~ U1 L1 L1 Wb

Factorial Designs
7.1 Two-Factor Factorial Design
7.2 Three-Factor Factorial Design
7.3 Rules for deriving the expected value of mean squares
7.4 Analysis of the Fixed, Random, Mixed Effects Model
8. Nested Design

9. Analysis of Covariance 5

77U
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Fadunnrwluneg ANT9DNLUULAENITIATIZNNITNARDY |

A a o . . A

ABIYINTYIBING Y Design and Analysis of Experiment |
wWlasasieien (Course Outline) Tl
1. Principles of experimental designs 5
2. Completely randomized design 9

2.1 Model and assumptions
2.2 Data analysis

2.3 Multiple compariscns

W

. Model adequacy checking 9
3.1 Homogeneity of variance testing
3.2 Residual analysis

3.3 Test of additivity

3.4 Data transformation
Randomized complete block design
Latin square design

Factorial design

oy b B
e oo B o

Analysis of covariance
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SRETUN 01422402
Fo3naruning admlumTidevnagiinasumans |
FoivInNenBeng Statistics in Behavioral Science Research |l

A lasesneden (Course Outline)

1.
2

® N o A »N

Overview of statistics

Analysis of variance

2.1 One way analysis of variance
2.2 Two way analysis of variance
2.3 Factorial experiments

2.4 Repeated measure design
Analysis of covariance
Categorical data analysis

4.1 Logistic regression

4.2 Log linear model
Multivariate analysis

5.1 Principal components analysis
5.2 Factor analysis

5.3 Discriminant analysis

U

Computer software in statistics
Managing statistical data
Analysis of variance

Factorial and repeated measure
Analysis of covariance
Nonparametric statistics
Categorical data analysis

Multivariate analysis

374
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Fn i lne anAlidmnsimadilesnu
Yo aengy Introduction to Nonparametric Statistics

WAlAS95187397 (Course Outline)

L

2
3
4,
5
6

Concepts of nonparametric statistics

Methods for single sample case

Methods for two independent samples

Methods for matched - pair samples

Metheds for more than two samples

One and two-way classifications

6.1 Comparisons with parametric methods

6.2 Location tests for independent samples

6.3 Location tests for related samples

6.4 Treatment comparisons

6.5 Tests for homogeneity of variances

Test for independence

7.1 Test for independence based on signs

7.2 An estimator associated with the Kendall Statistic
7.3 Confidence interval based on Kendall Statistic
7.4 Confidence interval based on Effron’s Bootstrap
7.5 Test for independence based on ranks

7.6 Efficiencies of independence procedures
Regression and correlation

8.1 Regression method

8.2 Correlation in bivariate data

8.3 Estimation and hypothesis testing

U
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Fo3unenlne A0AIATIENBAZNITINUHUNTTNAADY
YU E1DINg Statistical Analysis and Experimental Designs

W1lAse57839 (Course Outline)
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2
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7
5
6.
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YAIUINWBING T Computer Software in Statistics

LAlAS9598397 (Course Outline)

1.

o LA W N

gl A

Introduction to statistical computing
Data definition and data collection
Statistical data management
Application software in statistics
Data presentation

Statistical data analysis

6.1 Descriptive statistics

6.2 Inferential statistics

33U

Introduction to statistical computing

Use of software in data management

Use of software in data presentation

Use of computer software for statistical analysis
4.1 Descriptive statistics

4.2 Inferential statistics

73U
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Fadaarslng nTiATIsiveyaTualvg
Yadunnrwaaneg Big Data Analysis

LA1LASI5I8797 (Course Outline)

1

o »op o

Introduction

1.1 Big data definition

1.2 Big data examples and applications
1.3 Big data technology
Fundamental big data platform

2.1 Data storage and management
2.2 Data processing

Distributed file system

Parallel programming

Additional tools in big data platform
Statistical data mining with big data
5.1 Data exploration

5.2 Classification

5.3 Cluster analysis

5.4 Association analysis

Case studies

33U

Introduction to big data software

Use of fundamental big data platform
2.1 Data storage and management
2.2 Data processing

Distributed file system

Parallel programming

Use of additional tools in big data platform

133
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5. Statistical data mining with big data
5.1 Data exploration
5.2 Classification
5.3 Cluster analysis
5.4 Association analysis

6. Case studies

RIPRY
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Yo udIng Sample Survey Methods

LALAS9598797 (Course Outline)

Introduction

1.1 Concepts of sampling

1.2 Basic statistical theories

1.3 Properties of good samples

1.4 Sampling error and non-sampling error
Simple random sampling

2.1 Definition and sampling procedure

2.2 Population mean, total, proportion and ratio estimations

2.3 Sample size determination

Systematic sampling

3.1 Definition and sampling procedure

3.2 Population mean, total, proportion estimations
3.3 Nature of population

Unequal probability sampling

4.1 Definition and sampling procedure

4.2 Population mean, total, proportion estimations
Stratified sampling

5.1 Definition and sampling procedure

5.2 Population mean, total, proportion estimations
5.3 Allocation and sample size determination
Cluster sampling

6.1 Definition and sampling procedure

6.2 Population mean, total, proportion estimations
Multi-stage sampling

7.1 Definition and sampling procedure

7.2 One-stage and two-stage samplings

7.3 Population mean, total and proportion estimations

135
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Fadunrwlug N15IAIEVNISONNDEY
c! =) at 4 .
YDIYINTE1BINE Regression Analysis

WlATITI8791 (Course Outline)

1

Introduction

2. Simple linear regression and correlation

2.1 Simple linear regression model

2.2 Least squares estimation of the parameters
2.3 Inferences in simple linear regression

2.4 Coefficient of determination

2.5 Correlation

2.6 Regression through the origin

3. Measures of model adequacy

4. Regression analysis with matrix algebra

L ~N o bn

4.1 Multiple regression analysis

4.2 Regression model in matrix form

4.3 Estimation of the model parameters
4.4 Inferences in multiple regressions
4.5 Measures of model adequacy

4.6 Standardized regression coefficients
Qualitative independent variables
Variable selection and model building
Problems in regression analysis

Polynomial and Nonlinear regression models

73U
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%
%a%mmmé’qnqw Applied Forecasting Technigues

1AlAT9718391 (Course Outline) Fuutluausseny

AS]

Introduction to forecasting
Stationary, trend and seasonality
Decomposition method
Smoothing method

Regression with time series data
Box - Jenkins method

Cycle forecasting

Other techniques in forecasting

0 e N oes o W

Forecast monitoring

N N N YRR RN

=
o

. Selection of forecasting methods

24 30

Sruudalue fidnas
Introduction to forecasting 2
Stationary, trend and seasonality
Decomposition method
Smoothing method
Regression with time series data
Box - Jenkins method
Cycle forecasting

Other techniques in forecasting

¥ o N oov b R N

Forecast monitoring

[ACT TR R G R « T = S ~ N SR

10. Selection of forecasting methods

S
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Faun1unine MIIATIEvNsinaula
YaFun1woenge Decision Analysis

LAlAS959873%7 (Course Outline)

1;

2
3.
a

Concept of decision analysis
Decision structures

Decision making under certainty
Decision making under uncertainty
4.1 Maximax criterion

4.2 Maximin criterion

4.3 Minimax criterion

4.4 Laplace’s criterion

4.5 Hurwicz’s criterion
Decision making under risk
5.1 EMV and EOL criterion

5.2 Value of information
Decision making with utility
6.1 Utility theory

6.2 Assigning utility values

6.3 Utility function

Multistage decision problems
7.1 Decision tree structure
7.2 Decision tree analysis
Game theory

8.1 Game framework

8.2 Game types and solutions

8.3 Pure and mixed strategies in games

U
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Yoy uing nsAsIEdRYaLar N IAUIMINEDA
FaAurnEnang s Data Analysis and Statistical Computing

wlAseseian (Course Outline)

1.
2
3.

Introduction

Exploratory data analysis and Graphical method
Process in design experiment and analysis

3.1 Experiments with a single factor

3.2 Residual diagnostics for checking model adequacy
3.1 Experiments with multifactor

Process in regression analysis

4.1 Regression and model building

4.2 Residual analysis

4.3 Lack of fit test

4.4 Problems in regression analysis

Data analysis with nonparametric statistics

5.1 Nonparametric statistics

5.2 Nonparametric statistics in experimental design

T3

Exploratory data analysis and Graphical method
Design experiment and analysis

2.1 Experiments with a single factor

2.2 Residual diagnostics for checking model adequacy

2.3 Experiments with multifactor

3. Regression analysis

3.1 Regression and model building
3.2 Residual analysis
3.3 Lack of fit test

3.4 Problems in regression analysis
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4, Data analysis with nonparametric statistics
4.1 Nonparametric statistics

4.2 Nonparametric statistics in experimental design
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Yaivrnrwivg nslATgidayaikunUssLnmug
Foiunudeng Basic Categorical Data Analysis

WlATITI839 (Course Outline)

s

U

Introduction

1.1 Categorical data

1.2 Overview of analysis strategies
Contingency tables

2.1 Two-way tables

2.2 Interpretation of parameters

2.3 Odds ratio and relative risk
Measures of association

Chi-square statistics

4.1 Pearson chi-square statistics

4.2 The likelihood-ratio chi-square statistics
4.3 Estimation and goodness of fit test
. Multi-way tables

5.1 Three-way tables

5.2 Model selection

Analysis for binary data

6.1 The logit model

6.2 The probit model

6.3 Model checking

Log linear models

374
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:&Eﬁ‘ﬂ’m']‘l:l’ll‘iﬂﬁi nﬁaammmga:mﬁmswﬁmiwmaaa Il
%af‘mﬁmmﬁanqw Design and Analysis of Experiment i

1lATa183%7 (Course Outline)
1. Incomplete block designs
Nested design
Split-plot designs

Cross-over design

Confounding

2
3
il
5. Repeated measures design
6
i

Fractional factorial designs

7.1 Defining contrast and aliases

7.2 2" fractional factorial designs
8. Response surface methodology

8.1 Single-factor experiments

8.2 Multi-factor experiments

8.3 Response surface designs
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WA 01422471
Fiunwlng anAnTaevu
YaY101H10Ng Y Investment Statistics

1inlAsa318391 (Course Outline)
1. The measurement of interest
1.1 Accumulation functions
1.2 Simple and compound interest
1.3 Present value
1.4 Rate of interest and discount
1.5 Force of interest and discount
1.6 Varying interest
2. Solution of problems in interest
2.1 The basic problems
2.2 Equations of value
2.3 Unknown time
2.4 Unknown rate of interest
3. Basic annuities
3.1 Annuity-immediate
3.2 Annuity-due
3.3 Perpetuities
3.4 Unknown timeh
3.5 Unknown rate of interest
4. Others annuities
4.1 Different of period of interest rate and annuity payment
4.2 Continuous anuities
4.3 Varying interest
4.4 Reinvestment rates
5." Amortization schedules and sinking funds
5.1 Find the outstanding loan balance
5.2 Amortization schedules
5.3 Sinking fund
5.4 Varying series of payments
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6. Bonds
| 6.1 Types of securities
6.2 Price of bond
6.3 Book value of bonds
6.4 Premium and discount
7. Stocks
7.1 Type of Stocks
7.2 Valuation of stocks
7.3 Business financial statements

8. Depreciation methods
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FaFygrnrening anfuseiudin
Fodanrwdangu Life Actuarial Statistics

1Alase5183%1 (Course Outline)

1.

I S T X

Life tables, survival distribution, life insurance model
Life annuities

Net premiums

Annual premiums

Gross premiums

Net premium reserves

Nonforfeiture values

Multiple-life functions

LY
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THEIU 01422481
fodmanunlne NIAIUANAMNWIATR
Yo enaIng Statistical Quality Control

LANlATIS187397 (Course Outline)

1,
2.

Quality and Quality Improvement

Probability models for quality control

2.1 Discrete distributions

2.2 Continuous distributions

2.3 Probability approximations

Inferences about process quality

3.1 Estimation and hypotheses testing

3.2 Sample size and power of the test

Statistical process control

Control charts for variables

5.1 Xand R charts

52 XandS charts

5.3 Control charts for individual measurements

5.4 Other control charts

Control charts for attributes

6.1 Control charts for fraction nonconforming (p chart)
6.2 The np control chart for numbers of nonconforming items
6.3 Control charts for nonconformities (c charts and u charts)
Process capability analysis

Acceptance sampling by attributes

8.1 Single-sampling plans

8.2 Double-sampling plans

8.3 Multiple-sampling plans

8.4 Sequential-sampling plans

Acceptance sampling by variables

9.1 Sampling plans for process parameters

9.2 Sampling plans to estimate the lot percent nonconforming

33
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Fadunreine mMaanduanuBaiivun
Yo eneng Deterministic Operations Research

1ANATI51873%91 (Course Outline)

1.

2
3
&
5
6
¢
8
9

Concepts of operations research

Optimization techniques

Linear programming

Simplex method

Duality properties of linear programming problem
Transportation model

Network analysis

Project planning and control

Scheduling and sequencing

10. Dynamic programming

73U
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Padunelug MU NIUIUALALAERN
YoIV1MEIDINGY Stochastic Operations Research

¥WlAT9518391 (Course Outline)

1.,
2

Probability theory

Markov chain and Markov process
2.1 Stochastic process

2.2 Markov process

2.3 Markov chain

Queuing model

3.1 Poisson process

3.2 Analysis of queuing system
3.3 Queuing model

Inventory model

4.1 Deterministic model

4.2 Probabilistic model
Decision analysis

Game theory

148
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A a a ¢ o a v oo aa
Fdunwlng MSIATIEVAL Bl B laTeanf
FoAvnrwdaingu Statistical Reliability Analysis

AlAT9518797 (Course Outline)

1

© P N LA BN

Reliability functions

Some important probability distribution
Reliability analysis with right censoring
Reliability analysis with arbitrarily censoring
Nonparametric reliability analysis

Warranty analysis

Accelerated life testing

Reliability plan

Factors of product reliability

10. Prediction of stress

11. System reliability

12. Reliability modeling

U

149

3(3-0-6)

FIUIUTIAUTTENE

W W W W oD Yy W W W Wy W

&



WUUND IAUTIUATUNALIUAYINNG

M erasdifFuiinveundngns V] eransdiszdmangas
L1 enansdifaou [] 1ansdifuen

AY8FEAT19158 AT.AUNTET 29dgves
dnFansAnuszaudsygen WA 2560

UTINYNTY sediuAmunIW | Adwiin
HA¥IU
(iszy A-U)

. HATIULASaIEUEEY #1957 wiledevSaunanudvinig

Taifl - -

. WA
Wongoutong, C. 2021. Improvement of the Holt-Winters multiplicative M 1
method with a new initial value settings method. Thailand Statistician.

19(2): 280-293.

a o -l
. HAUNIIEINIS AN DY
Tuidl . i

. wasdvInssulddeay

1aidl - -

150




WUUHa SUUT TN TURAIUAEINTS

M eransdgFuiiaveunangas M 1ansdszdvdngns
¥

[] e1anséiaen [] eransdfies

919158 A5.35M5 Wea1iuns

duFansinunsziuliygien w.e. 2555

UTINUYNTY sefugmINN | A
NASTY
(iszy A-U)
. HANTULAIVIBIREUITEY A191 NUNEEUIaUNAINIYINTT
aif - -
. HaudaY
Thaithanan, J. and C. Wongoutong. 2020. A Combined Forecasting Model M 1

for Predicting the Number of Road Traffic Accident Deaths in Thailand.
Advances and Applications in Statistics. 64(2): 143-163.

- as d
. HAUNIITINSIUANYUEBUY

Laifl

. a1 ssuldaeny

Laidl

151




MUUWRIHU TGN TUNAIUAYINNT

L] anansddfuRnvoundngns M aransduszimangns
¢ 9 ¢ =
[1 erarsdfaou [1 1ansdfia

U

T04AENT1958 AT.3MATal Auduysalnes

dnsamsAneszAuUSyaion w.e. 2552

UIIIUYNTA

ZAUAMATI
HASTU
(ofszy A-U)

ATUALIN

. HATULAIUSBLIBULEY A1) MUAHaUIaUNAINATINS

Taidl

. WAL
Sinsomboonthong, J., Moustafa Omar Ahmed Abu-Shawiesh and Bhuiyan
Mohammad Golam Kibria. 2020. Performance of Robust Confidence
Intervals for Estimating Population Mean Under Both Non-Normality
and in Presence of Outliers. Advances in Science, Technology and

Engineering Systems Journal. 5(3); 442449,

a a =
. HAUMITINSIUANELEDY

Ludl

. Haudrinissulddeau

aidl

152




WUUHRSIU T YNTANA LTINS

¢ vl o os (4 o as
L1 enrsdff5uinveundngns M enaseiuszdmdngns
[] o115ddsey L] enansdies
HU9AEnT19158 05505 AAATNS
dndanisfneseaudSumen w.e. 2551

USIUYNTU

FEAUAMAIN
HBY
(hfszy A-U)

ANLUALIN

. HAIUUATREEUIEEY A1 wilsdanTounanudeinis

aidl

. WAUIY
Intarapak, S. and T. Supapakorn. 2020. Application of logistic regression
analysis to household debt of Bangkok and metropolitan area of
Thailand. WSEAS Transactions on Business and Economics. 17: 676-
681.

. HAIUNIIYTINIT AN S DY

Tidl

. WaeAvinssulddeay

il

153




MUUNBTUUTI N TARAAYING
[ a1919d JURAYUNANGNS | 919158UszdmENg AT
[ 919sddiaau [ ] a1915diiee
¢ 174 =
589ANEA19158 A5.UYDeN land

dnsansAneszauUTen w.e. 2546

UTTANYNTY FEAUAMNN | Adaviin
AU
(siszy A-U)

1. HEUUAIMIDITEUSEY AN91 LSRN UNAILABINTS

Taifl - -

2. HANIUIATY
Suphirat, C,, B. Chomtee and J.J. Borkowski. 2021. Expected Mean Squares M 1
for Model Effects In The two-Way ANOVA Model when Sampling from

Finite Populations. Songklanakarin Journal of Science and

Technology. 43(1): 57-71.

3. HATIUNISIYINIT AN EULAY
il = .

4. wanuIvImssulddeay

[ty g .

154




RUUNRTHUTTUIYNATUHRI LAY

[ ena1sdf5uRinveunangns V1 eransduszdmangas
[ erarsdifaon [] eransdfiae
HYeAans1a1sd asdlul 1an
dsansAnenszaudIyaen W.e. 2555

UFIIYNedl

TEAUANMNIN
AU
(iszy A-U)

Annvun

. HAYIULATEITUEEY A1) vilsdavsaunANiuInIg

laid

. HAUIYY

Nidsunkid S. and M. Patummasut. 2021. The Performance of Control

Chart for Individual Measurements when the Process Data are

Uniformly Distributed. Advances and Applications in Statistics.

67(1): 65-83.

. NAMUNISITINITIUANEMEDU

Taidl

. wanudvmssulddeas

Taidl

155




MUUWETHUT T YNTUNRAUAYINT
L1 eransdifsuRawaunangns M erasduszdmdngns

3 ¢ a
D 919178 EDU D DIV NLAY

509A8R519158 A5.A8 DeATaq4

dusanisAneszauligen w.d. 2545

UTIUIUYNTY sEAUANAN | Adwiln
NRITY
(Wiszy A-U)

. HAENULAYTEEBUSEY A5 VileEavTaunAuIvInig

Taifl - -

. WAL
Ratchaprapapornkul, P. and L. Ingsrisawang. 2019. Comparison of M 1
Nonparametric Survival Estimators for Interval-Censoring Mixed with
Right-Censoring Type I: Simulation Study. Thailand Statistician. 17(2):
144-164.

. HALIUITINT IUANYE DY

Tudl . .

. wanudrinsiulddenu

Taid] - -

156




WUUHR THUTTRYNTURA WIS

as

; M enasdfFuiinveundngns M eransdusysmangns

v
13

B
U
[ o191584sau [ ] 919156 iiaw

HYaeA1Ens19138 AUl adlvddnaned
dsansAnerszaudiygien w.A. 2558

UTTUYNTYU sgAugmAm | Adman
WAL
(sfszy A-U)

1. NAULAITDITEUBEY 191 NLNFWIBUNANNIYINIG

Taif] - -

2. WRUAdY
Wanishsakpong, W., R. McNeil and B. Chomtee. 2020. Estimating of M 1

precipitation occurrence during 2006- 2016 in Bangkok, Thailand.
Ecology, Environment and Conservation Paper. 26(1): 441-445,

a ar <
" 3. HAIUNIITINISlUANEU DY

Taidl - -

4, wasnudvinmssulddenu

Tail - -

167



LU U TTMNTRAI RTINS
[1 anansdfSuiaveunangns M ena1sduszimdngns

[ ] ana15diiaau [ ] 819156 fiLene

v T
399ANENT19758 AT A0 InSgasTal

dusansanwseaulSygen w.e. 2544

UTTAUNUNTY sEAUAMATW | Anwin
HAY
(Ifszy A-U)

. WEIULASYSBLIEULSEY A9 e AeVSauNANAYINIg

Laifl - -

. HAYIUIAY
Aryuyuen, S., W. Bodhisuwan and T. Ngamkham. 2021. Power Garima- M 1
generated Family of Distributions: Properties and Application.

Lobachevskii Journal of Mathematics. 42(2): 287-299.

a w =
. NAUNIITINIS IUANEEDY

Taifl . -

. WaudrInssulddeay

lidl 2 i

158




WUUHR S TIYATUNRIUAYINTS

[] enansdi5uiinveunangms V1 e1ansduszdmangns
[1 enansdifaeu L] anansdfivae

L4 = = o g as
919158 A5.AIURYY TITEUUATY

dgusansAnwszaulTgen w.A. 2561

UIIRUIUNT

FEAUAMNIN
HB9TU
(hfszy A-U)

AN

. NAULAIIBEEUEEY AN51 ilsFeVTEUNANNIYTING

Laid

. WA

Sohn, AH., A Chalermchockcharoenkit, S. Teeraananchai,

R. Hansudewechakul, S. Gatechompol, K. Chokephaibulkit, et al. 2020.

Increased burden of concordant and sequential anogenital human
papillomavirus infections among Asian young adult females with
perinatally acquired HIV compared to HIV-negative peers. Sexually

Transmitted Diseases. 48(3); 200-205.

a o -
. NAITUMSITINT IUANEML DU

[Etx

. Hanudrnssulddenu

1idl

159




WUUH SV TN SUNAUAYNNT
M enasdfFuiinveundngns M enasduszdmdngns
[] e1asddfaou [] onansdfiee
819198 A5.gA1300 Taguia

duSansAneszaulsagien w.e. 2561

UTIANYNTY sefiuAMAw | Andwiln
HA9Y
(sfszy A-U)

. NAIULANUIDIEEUEEY AN MUSHBVIBUNAINAYINTS

Taidl - -

. NAMUIM
Patummasut, M. and Nidsunkid, S. 2021. A Ratio Estimator in Path M 1
Sampling. Communications in Statistics: Simulation and

Computation. 50(2): 376-387.

= o P
. HAUNISIYINIS IANEIZDU

[ty - -

. HauArImssulddeau

Taig - -

160




WUUHE TUUT T TYNTURAI LAY

¢ Waos o af s o as
V] 8131584 TuRAvaUNENg AT V] 919198UzAMANgAT
L] 919158E{sau L] anansdiee

HYa8A1ans1a1sd asianinn deiing
dSansAnerszaulIgen w.e. 2556

UTIUYNTY seiuAmInIW | ATdwtn
AN
(Wszy A-U)

1. NATULAYTBITEUITEY 15T NUSHUIaUNANIYINS

1aifd - -

2. WA
Chaipitak, S. 2020. Time series ARIMA model for prediction of Thailand’s M 1
monthly average cassava starch domestic price. Advances and

Applications in Statistics. 63(2): 191-205.

= os d
3. WAIUNIIVINTTIUANEMZBY

gl ' : -

4. wanuivinissulddeny

Taidd - -

161



LUUHBSAUTTIYRTANAIUIYNTS

d ot

[ ] 912158 Jullavaundngns V] 219158 UsEImMEangn

dou L] 919158 ee

A
U

¢
D 279738y

Hdnemans91sd as.dlw nesSsnw
dusanisfnwssauSygen w.a. 2547

UTIIYNTY SEAURAMAW | Andmiln
HAYTY
(siszy A-U)

. NENUUASEEEUEEY 19T wiledenTaunanuivinis

laigl - .

. WA
Atikankul, Y., A. Thongteeraparp and W. Bodhisuwan. 2020. The new M 1
Poisson mixed weighted Lindley distribution with applications to
insurance claims data. Songklanakarin Journal of Science and

Technology. 42(1), 152-162.

a ar P
. HANUNIITINSIUanwuEDY

Laid] - -

. Handvnssulddean
Taid ) )

162




UsemAanusivenmans
A 1 Q’:’ a a al = =i
1399 UnssAmEnIIIM SRR MangasssAuUS a3
vangsIemansiudin a1viviaia

Lﬁalﬁm'sﬁ']Lﬁumiv‘\‘u'mmLLasU%’Uﬁiwﬁn@mﬁwmmamﬁ’m*ﬂ"m awivada  1uludag
mmseviskasiivsEavinm  uavdafianemugmannesunsiaunemnwinfievewminendy
fimnudenndesivinasinasyugaqdssfugnaunyiuiend  uasinasiumsgrundngressiuliynged
amLmamﬂmvm\ﬂuwsmmLLa.,Usuﬂ‘imanammmamumawu

L asdvms lneondues Usgsunssunis

2. 509MARTINTE AT.8vAN DIYINS NITNMSLaLEMIgadlneuen
3. 933N 1A103N NTSNMSUALEMTIANIEIEN
4. uesAT Fuvinldl nTINMILAsEVTIAMAAIEUen
5. UNEMAUSE1 duAIN NSTUMIUALENTIAAEAEUDN
6. {Uemans191sd AT deRiing NSNS

i g}”mamamﬁmia A3 U 2vdAnANad NI

8. asamim! faguia NSNS

9. As.dunisn 2e¥gnes NTINMTUALIAYIYNIT

10. wellywa Juldmes HeeiauynIs

grunantii Lﬁ'am"qLﬁumiﬁ‘ﬁumuauﬂ%’uﬂiwé’namﬁwmmamﬁ"mﬁm GRLRELRTRE
IHaenndeinsounnssugandsefugaunwiuveni warinusinsgIunangnsseauyges Tnglud
mwmawanammwmwﬂmmmu un.2 (yaziBenvemangas) Anwdoya davi QRVATELIVER NI
Lmumaanwmvwmw ?Lﬂ'E’l”Wﬂ‘ivﬂﬂﬁﬂ’]WLLa“ﬂﬁuﬂ'ﬂﬁNﬂ Tt afnuiu °uaLauau.u.iumﬁusm's%mmiwanﬁm
Lwaummmus‘samammausmmmwum

Usemd o Tudl § iilew Squiey wa. 2564

N

(309FART19138 AT.0AANY ANaEzLEw)
AMURRMEIVIENAERNS




wuurpFunsIavinadusn1siieuiveswangns (Program Learning Outcome :PLO) uag

ANANANIIVDINATNEN 1T EUSUAAZ LT (YLO)

YDNANENT INLFAIFATUMNG F1UIIVIEDR nangasuTuUTe w.A. 2565 AnzIneidEns

U

1. nMIRaILINsISsuiuAaziu (AaEu 1Re.2)

b

a @ o = ot e v
1. ANETINITLSTIY 11 | fenuaansalunsdamstgmilaeistnnuidnvesou
o) v o ala a = A o = v a s
1.2 | ddind e {3t waslieudednd dausuliaveusednu tesw nnseilou
2. A3 21 | dinuslundnnisuasnguineaia
2.2 | fanuanaunsalunmsussenaldrmuimsludialsyariu
23 | annsofnmuanuzAunIIiveEdin
o ° 3 1 v = v v ' (%) & )
3. inwgyetygn 3.1 | @awnsabanuiannumasdayaivannuansluussendldunlymetne aieassd gnieuaziminza
a a 3 1 <l =l [
3.2 | aunsaAndnseveddivaiinauaslussuy
33 | awnmhanuinnadallussendfiuanunsalineg liegegndpuasivanyan
o v v € ! P & v o 1 v v v d oA
4. vinwganuduiussenin |41 | damzanuludiuazanunsoinusiuiugduliluegied
YARaLAZAUIURAYEU 4.2 | fianusuiaveu dluiveiaundmietegunaiies
4.3 | ansafereuszanunuiuyaraianslukazaeusnunIendsle
s = & a 2 o 2/ ] (%] = 1 [
5. YinweNITATIZAEN 5.1 a'm*ﬁn'lfuwm‘[u‘[aﬁaﬁauLwﬂ'lumiu'n.aummua:sﬁaa'l'i‘lmaafmmmzauﬂuuﬂﬂawLmnmmu
fiaumsiemsuazmsld |52 | Wesdanuineads ademani lunsfinwifuaiuasudlatgm
walulag 53 | Ivinwelunsdurudoyaandumesiids uazmsidenldinaluladarsaumeliimnzay




2. uadwsn1siSeuivewdngns PLO (Program Learning Outcome)

4. Vinwy 5. YiNWN13
1. ARISTSY . . AUTURUSTTNINS | IAs1zABafaaY
. 2. AAnslg 3. vinwzneteyeyn .
PLO RECLEEH UAAALAZAZIN | NIHDETT LAZNTT
FURAvaU Tdwalulad

1.1 12 121 | 22 | 253 | 5% | &2 | B85 | 41 | &2 | 48 | 51 | 52 | &5

1. TanfiseleuTiy Yedndgaia dnnusulinveusonuies
. /
wawdemy

= o A 124 el 1 i 1
2. TAranunsodeansanuimeaifunnguynaasig 9 vng
Fwn13 AN viseguulaetawmIgaN wagausn / / / / /

danldimaluladlsagawmunyay

aa o & ¥ o a da o ! o
3 uﬂmummmugmuaxammm dUITDNNIUTINAY

AU wagansauTuiiiuanunsalldegraumnga

ey a/ v o = .3 aa
4. HAnanunsaldanuidmguiuazUssgndneadia

e rualgmluan1uni1inias

=i

aa a 1 = <
5. Tdnannsadnssilgvnetidivanauazitussuy (e

uilvdgyvlsegrgniesmamanata

6. UARAINITALA AAMIUANUNTIVUINNITIVING Wag

YINNSANNINWERALA

7. Dananunsoltlusunsunvainvanslun1simsisvideaua / / i

Y




s v g = ¥ & e
3, ﬂ'f}"lllﬂ'lﬂ‘WJ\‘]‘Uﬁ]\‘lNﬁﬁWﬁﬂqﬁﬁﬂugtLﬂﬁgﬁUﬂ

NATUNSEDR LS

Ui EREGHEET PLO
4
an o o v a P = v v - 9 = 2
1| Sdedanmimenuineimaniiugiu wazlianug anudilaferdunisidentd
= nncJ 1 2
Bsnuaifnmuzanetgnsio
2 | fdefianudiferiuadairseiitesu aansoldlusunsuneaifdowiu uas
gsungkaiilaannTiiaTgideya
an v o @ = aa Y aa o o =
3 | Sdndenufinedaiungeneada asnsaas1esuuun1eada wasihanuialaly
a (54 aa 5 v aa 1 /
Uszgnaldlumsiinseidayanisaiiidugaialusunsuniaaifisng 4
4 | fdnanunsauszgnaldanuineata inounUgymiluaueueing q vieadsassa
#




