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MATedmssuuuuinrnsiifaguszasdifeAnvinginssunisdestulialaie-19 uasfnu
awdussEing Yadesiu Jaduenuidevesynna uasdadonsedunsufiRtungAnssunstesiulsaleio-
19 vesiin@nuinemansgunm sinendeiudenedumszifesd S1uau 340 au Fdldnnisduiegisuuy
Fug (stratified random sampling) Aaina 41T uazArin iedesiiofldnafudeyadunuuasuam Jinsieh
Toyalnglidiuiu fovay Anads drnudonuunnsgiu mmaaeulaauend uazduussansavduiusuuy
adusuu (Spearman rank correlation coefficient) wanisdnwdiedl 1) ngfnssunisilestulselein-19 vos
nauiegteglusyiud (X = 3.17, SD = 0.35) 2) Uadesiu nudamgividanuduiusiunginssunisdeaniu
Tsaladn-19 oghafitfoddnymeadin (p<.05) usion 07g Ul wazanufiAsaiulanlain-19 lifinnuduiusiv
wainssumsiesiulsalain-19 nadd 3) Taduanuidovesyana ldud nsiuilemaidemesnisiinlsalaio-
19 M3suianusuusvedlsalain-19 nsiuiuselevivesnistesiulsalain-19 uazn1siuianuaiunsaves
autoslunstesiulsalain-19 Sanuduiusnisuiniunginssunistesiulsalain-19 agnslitudAynneada
(r=.25,.30, .36, .58, p=.00) dunssuiguassalunistesiulsalain-19 lifianuduiusiunginssunisdeariv
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Abstract

The objectives of this cross-sectional descriptive research aimed to study the COVID-19 preventive
behaviors and to relationship of modifying factors, individual beliefs, cues to action with COVID-19
preventive behaviors of the health science students. The sample of 340 health science students of
Huachiew Chalermprakiet University and was selected by using the stratified random sampling based on
gender, study classes, and major. The questionnaires were used as a research tool for data collection.
The obtained data were analyzed using frequency, percentage, mean, standard deviation, Chi-square
test and Spearman’s rank correlation coefficient. The findings revealed as follows: 1) COVID-19 preventive
behaviors of the health science students were at a high level (X= 3.17, SD = 0.35), 2) modifyingfactors:
the study majors was related to COVID-19 preventive behaviors of students with a statistical significance
of 0.05. However, it was found that gender, age, study classes, and knowledge on COVID-19 were not
significantly related to COVID-19 preventive behavior, 3) Individual beliefs: perceived susceptibility of
COVID-19, perceived severity of COVID-19, perceived benefit of COVID-19 prevention, and perceived
self-efficacy in the prevention of COVID-19 had a positive relationship with the COVID-19 preventive
behaviors of the students (r=.25, .30, .36, .58, p=.00), but perceived barriers of COVID-19 prevention was
not significantly related to the COVID-19 preventive behaviors, 4) cues to action found that family support
and receiving information on COVID-19 prevention from medias had a positive relationship with the
COVID-19 preventive behaviors of students (r =.51, .46, p=.00).

Keywords: Preventive behaviors, COVID-19 Students, Health science
uni
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wingaemdenaiunseieshiinneuy aueidede
aulafinwngAnssunistesiulsalain-19 vesinfnw
WYMEARSFUAIN UnIneReiLaseiunseiiesi
waztaulaihidadslathafifinuduiudtungAngsy
nstesiulsalein-19 vesin@nwiinereansaunin
WMInedeiRenaiunsziesh Ingldvguieuuwn
msTosugunIn (Health Belief Model) fiuszend
1ae Rosenstock, Strecher way Becker Tud f./.1988
Fadunuudrassilimnuddgyiunissuiveayana
saufunislasuladensedunisufud avsinliie

woinssutosiulsald Uszneusie 3 nau laun ngu
Hadvaudevesyana nguiladesi uaztladunssiu
NUUR [10] wansfneagldluwumislunismauny
Usudsunginssunistestulselain-19 vestindnu
Wemansavnn unInedeiadeieiunsuio s
I

/AntunTIdY

sUuUn15338 LJunsideidanssaun
WUUFARYIN (cross-sectional descriptive research)
ANUNTENINUADUAWNAL W.A1. 2563 DI5UAN W.A. 2563

Uszrnsuazngainagne Useynsae dndnw
WYMEARSFUAIN WnInedeiadenadunseiiesh
Un13fnw 2563 UseneaumieAngas suaumansuag
FInden AMENEILIAERS AmLWATANITLINE
AMZNMIUNNILALIUL AzLNETAERS ABzNIaA WU
uazAuzAINeImaEnsLavnalulad (anivann ity
Uszhvg uagine1n1smeuiowes) 91uiu 2,982 au[11]
mmwﬁaaﬂwaﬁwuam‘lma’l‘ﬁqmmmmisTJ'LLazua%LLﬂu [12]
1§ 300 Ay dusegauuuuisiugi (stratified
random sampling) AL Ful waznauz WenguseEng
nUszrInsurasdu dae3insguuuuiszuy
(systematic random sampling) AUATUIIUIU

\n3esafildlun1sise 1Wuuuvasua
Usznause

ddl 1 Jadusau Uszneudae 2 dw (1)
Snwaugdiuyana: A 8y spUTUl uazauzIn
d1uu 4 de dnvaziauduwuuliidenneunaziiu
M (2) mwdiReniulselein-19 \uuuuidennougniin
Fuau 10 Fo tnausiudanzuuunng (131100 3 seau
seRuge Azluu fogag 80-100 Ununans Avuul Seeay
60-79 uawsn AzuLLEINI Souay 60

duil 2 Jadearmidevesyanauazdade
nszduMsURTR Sruau 42 7o Jedunrandevesyana
Usznause mﬁuﬁi@maLﬁawmﬂmﬁmkﬂiﬂ%m-w
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M3suianuguusvedlsaladn-19 nMssuiusylevives
nstesiulsalain-19 nsfuauassalunisdesiulsa
1p3n-19 Mssuipnuanansavesweslunislesiulse
1a30-19 Yadensedunsuun Ussneusie mslasu
wssatiuayuanaseunia Mslefurnasifeatuns
Jaatulselain-19 91nde Wukuuuedndseanae
5 53U Ao Wiudenndige Wiudieuin iude
Ununan Wiushetos wWiusetesiian Trazuuu 5, 4,
3, 2 ke 1 wnaeinisinsyauasiuudade 1975m
Sunsnadulngldmiids w5 sz szduanniian
ATLLULAAY 4.21-5.00 ARUWUL SEAUNIN AZLULIAY
3.41-0.20 AELUU SEAU UTunaeAeiuuLadY 2.61-3.40
AzLLU Sedution AzuULIRAY 1.81-2.60 AZLUL T8
tiouflan Azuuwady 1.00-1.80 Aziuy [14]

d1ufl 3 wofnssunisdesdulsalain-19
d1wau 20 9o Wuduuesdiudssanue 4 szau
fadeanuandsau UiTRdulses Ufdhvesnss
UFTRu 9 pds lineUiRiae Tasuuu 4, 3, 2 uay
AWAWU A0UTRY TRATLUUNEUAY 1NaUIIn59n
spiunzuuLngAnssy Wismsumsnadulagldiiide
wuady 3 sedu fngRnssusedud ezuuuade 3.01-
4.00 Azuuy wgAnTsuseAuUIuNa AzLLULRAY
2.01-3.00 Azuuu SngAnssusedulios azuuulads
1.00-2.00 Azwuu [14]

N13AT19ABUANAINLATED ATI9d0
ANAST (validity) mﬂﬁﬁfwmm 3 vinu a1 Index
of Item Objective Congruence: I0C 8g5¥%1314 0.67-
1.00 drluneaeududndnwrinermansgunin
WIne1deasiu S1uru 30 AU maudesiy
(reliability) Immmilﬁmﬁubﬂiﬂ%—w 139n15984
Anas 3915Adu (Kunder-Richardson Forular21) 14
0.67 thdsrnuidevesynna Jadonszdunisufo uas
ngAnssun1sUesiulsaladn-19 marduussansuaani
¥99A50UUA (Conbach alpha coefficient) l¢iAn 0.88,
0.83 wag 0.77 AUANU

VusIIINTIE MATeilunsinsanves

NTIUNITITYSITUNNTING U IR REN
WITARESh LvTisUTes 8.1033/2563 wazingdTese
Auainsle doyadimsziuasiauanalun gy
maiusIuTIntoya Az deriaaminee
auaAL N SANYIRIRURRMEIVIA I INENAEnNS

va o [

aun 6 A Weld3ueyan Auzdideiiusiusm
foyanmusedevesindnuiinermansaunin laeld
wuudaun1u lneiusiusiudeyanienuies waydl
vnngInfiiususndeyalsl asivaeunnugndes
warA ANy salvasLuugeuauieuthlwseideya
n1sasievidaya Tadfidanssaun
(descriptive statistics) Lo S1uau Soray Aade uay
dudoavumasgu futlades Jadeanudoves
yara Jadunsedunsuon wasngdnssunistesiu
15pla3n-19 uagldadinigoyunu (inferential statistics)
lngldnisnaaeulaiaunis (Wiesdu) (Pearson Chi-
square-test) AUAIUANNUSTZWINALNA 8 AarAnn
Aunganssunistosiulsalain-19 wazldn1sinsisn
abRduUsEAvsavduTusuuuadesuuy (Spearman’s
rank correlation coefficient) fUAUANRUSIZII
01y AuFiieaiulsalain-19 Yademnudevesynna
Jadunsedun1sufun dunginssunisdesiulsa
TAi-19 \flesanduvsiimanszaeluiduldand

NANTFIVY
1. Uadnsu

anvazdyAravDINgufiege dulngidu
e Sovas 87.94 flongeglurag 18-20 T wndiga
Youay 4850 Togiads 20.69 U eganzwenuiamans
1niign Jovag 2235 sosaunilunnzmatiansume
$ouay 20.00 9gHUTT 4 3nnilgn Sevay 23.23 dnlug)
fanusiAeriulsaledn-19 eglussiugs Sovas 89.44
fausidueglusziugs uansiannaed 1

2. Tadsanuvevasynnauazadensedunisufia
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Hadveudevesyana wuin msiuilenia
WFoaveansiAnledn 19 n1suiiernuguusswedse
1p3n-19 MsSuiusgleviveinisdesiulsaladn-19 uay
msfuianuaansavesmuedlunisdesiulsalain-19
ﬁmLa?ﬁJagjluizﬁumﬂﬁqﬂ (X = 4.64, 4.67, 4.49 uay
4.23;SD = 0.52, 0.52, 0.60 Uaz 0.67) usinssuiguassa
Tunrstesiulsalain-19 agluseduin (X = 3.39, SD

9814 (n = 340)

= 0.79) UadunszAumsuudd wudmslesudniens
Werunisdesiulsalain-19 ainde ddnadueyly
JEAUNIN (X = 3.61, SD = 0.96) M3basunsativayuy
npseunTs denaduegluszAuinniign (X = 4.35,
SD = 0.69) WARIRINITIN 2

= Y v o 1Y a .
M15199 1 seduauiinediulsaladn-19 vengu

sziuaMuSieaiulseladn-19 31w (Aw) Souay SD
1 (< 6.00 AELLL) 3 0.87 8.68 1.00
Uunang (6.00-7.99 Azliuw) 33 9.68
74 (8.00-10.00 AzLUL) 305 89.44
3 340 100.00
M5l 2 seduvesthduanudevesyana uasdedunszdunisufdRvenausogis (n = 340)
Jady x SD uladn
Jaduanudovasynna
ns3uslemaidusesnisiinlain-19 4.64 0.52 wniian
n3suitenuuLsedlsaladn-19 4.67 0.52 Wnitgn
nssuivselevivesnislesiulsalain-19 4.49 0.60 Wnitgn
ns¥uiguassalunislesiulsalain-19 3.39 0.79 tly
nsfuipnuansavewuedlunsdesiulsalain-19 4.23 0.67 Wnitgn
Uadenszdun1sujua
nslédutmasiisatumstesiulsalede-19 ande 3.61 0.96 1N
NskAsUNTatuAYUINATOUAT 4.35 0.69 Wnitgn

3. wgnssunstasnulsalain-19
ngeingsunisUeeiulsalain-19 lagsu
dnilvigjoglusziu evay 68.24 Tngdnssundvot
Tuseaud (= 3.17, SD = 0.35) Tusigamunuinaiunis
aadle dilvgjegluszAuuiunais feuay 50.88 dif

wavegluszAud munisiuszesimedany dadlvgy
agluszAuliunane Sesay 49.71 fanadveglusziu

[ |

drunans aunisiihseiwues dnllvgjeglused

@

ufl
Sovay 75.88 UAaGuaglusEAUA wananII1en 3
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M19199 3 wgFinssunsdesiulsalainlneTiuuaeseiureenguiegns (n=340)

ngRnssun1sUaeny sEAUNGANTIN 91U (Sevas) _
- . N S.D. wuann
15alA9n-19 f Jaunang Yoy
AREGAND) 147 (43.24) 173 (50.88) 20 (5.88) 3.19 0.59 A
A1SLIUTLYLUNNINTIAY 50 (14.71) 169 (49.71) 121 (3558) 252 0.67 Yrunang
ANSHITETIAULDY 258 (75.88) 80 (23.53) 2 (0.59) 3.59 0.47 A
324 232 (68.24) 108 (31.76) 0 3.17 0.35 f

4. avwduwusszuinedadesou Jaduanudeves
yana waztdadenszdunisujuanunginssunis
Uasiiulsalain-19

Yadusiu nudaugdvlannuduiusiu
ngAnssun1sUesiulsalain-19 veenguiegns
athailiTedfymeaaisyiy 0.05 daume seiutud
01y AnwiiAaiulsalaie-19 lufianudusiugiu
wgfnssunistesiulsa 1a3n-19 neada

Hademnudevesyana wuinmsiuilenia
\Fesvesnsiinlsaledn-19 Samwdiudmeuineglu
sedushnfunginssumstlesiulsalain-19 aensditly
ddyneadifl 0.05 (r = 0.250, p-value = 0.000)
MIsuiAnusuusadlsaladn-19 uasnissuiuselovd
vaansUesiulsalain-19 Aufianuduiusnisuineg
Tussdusunginssunisliosiulsalain-19 egnadity

ddyyaadin Aisedu 0.05 (r = 0.303, 0.356, p-value
= 0.000) N155UFAUAINITARULBsANENTUS
meunegluseauiiunandunginssunisdesiulsa
1A1A-19 o sildd Ay NEnA {526 0.05 (r = 0.583,
p-value = 0.000) dunsiuiavassanistesiulsa
1a3n-19 lifianuduiusiunginssunistesiulse
1p30-19 N19adia

Uadunsedun1suia wuiinislasuaiu
atuauuanAseuAd Innuduiusmeuineglusydiu
Ununaiunginssunistiosiulsalain-19 agnefiiy
0.506, p-value = 0.000)
nslésudnasiisriunstestulsalain-19 ande

dfgyneanan 0.05 (r =

fanuduiusnisuinegluseaudiiungAnssunis
tosrulsalain-19 eg1dldudAgnisadian 0.05 (r =
0.459, p-value = 0.000) (M15299 4 laz 5)
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A19199 4 Awduiussenindadeiudunginssumstesiulsalain-19 veangueieg1e (n = 340)

weAnssun1sUeenulsalain-19

Tadesiau uau (Gewaz) X p-value
A Urunang tiog

LN 0.41 1.638
Y1 25 (60.97) 16 (39.02)

AN 207 (69.23) 16 (39.02)

ARZIYN 22.81 0.001*
assasaUANan SuazAaindon 32(9.41) 7 (2.05)

NEUIRANENS 56 (16.47) 20 (5.88)

wadANSWWNg 50 (14.70) 18 (5.29)

UNNIUNUIY 36 (10.58) 11 (3.23)

\ndvenans 27 (7.94) 33 (9.70)

AanNUIUn 24 (7.05) 14 (4.11)

Ianiiazalulad 7 (2.05) 5(1.47)

STl 6.421 0.267
U1 51 (15.00) 27 (7.05)

U2 51 (15.00) 24 (7.05)

U3 15 (16.17) 19 (5.58)

Ya 56 (16.47) 23 (6.76)

U5 9 (2.64) 9 (2.64)

U6 10 (2.94) 9 (2.64)
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M19199 5 Anuduiusseninedader Yadeanudevesunna warladunsedunisuion
Uosriulsaladn-19 v0enausiiegns (n = 340)

1Y

UNOANTINANS

Uade naAnssun1slasiulsaladn-19
fuuszansan  p-value  STAUANMNTUNUS
duwus ()
Jadeiau
21 -0.055 0.316 Laigd
AusiAeaiulsaladn-19 0.102 0.061 1id]
Jaduanudovasynna
ns3uilomaidieswesnisialeia 19 0.250 0.000* Aann
nsfuitennusuLsvedlsaladn-19 0.303 0.000* i
nsfuusElevivesnisdesiulsalain-19 0.356 0.000* #
ns¥uguassalunislesiulsalain-19 0.060 0.270 1idl
nsfupnuansavewuedlunisdasiulsalaia- 0.583 0.000* Uunand
19
Jadenszdunisujin
nslesutmansiisatumsiesiulsalede-19 ande 0.459 0.000* #
nslesunmsatiuayuainaseunss 0.506 0.000% U1unand

* fszautldAg 0.05

2UTMELaraTUNANTTIRY
nganssun1sUesiulsalain-19 voengy
fegdlaesineglusedud aenadasiunisAinwingy
Tnumingdeinunsmans menunadunssifiesh
Janinanauns [15] nquiegululwndivagsinauen
gnauie Yminezan [16] waznguusswvuluiwe
fuathuans sunewles Swmiangien [17] AngAnssy
Uasiulsalefin-19 aglusziv Wesmnngumetnadu

o =2

UnANYIINEIAANSTFUAIN FUTOUAUFUNINBEYUAT
JeliArvaulalusenisujifnuiiedesiulsn
Usgnaun1siin1suseurduiug uasliuinsnisnis

Jo9AuUlIANI9INUMIINGIaULaZIINFDM 1Y 9 T3

nAnwiaunsvlnu (smartphone) wuidn (tablet)
vionsuimesnnm Ssanunsaidindstoyaiferiuns
Hoatulsalain-19 1 Sdumsfnwadiinguioshs
Iesusmansiferiunsiestulsaandesgluszsiunnn

lusreaunuiinuansilanaznisiiiseds
auletaglusyiud enuiumunsiuseegyinanadsny
oeflussiuiunans Feantiifeszuuansisagy wui
dumasnisivssrvudsliansa §Uaaled
dosnvdndssnsliTinluiiuedalals deluyu
nanan Laznsldsoansnsae (18] eghslsimusunis
aedlewaznisseimuies Sulingudiegiaunsdiu
UftRnueglusefuuiunansuasiies Fenadanalsil



16 2. 2ng. INAIU. KOIGE0INEAUWSINRESE

U 7 adun 1 unsAu - Tnunau 2564

nsunsnIzevelsald srainisaiaasuliug iR
waAnssulvieglusedud idesanlsaleadn-19 1ulse
U39

Yadusau nudaugIndanuduiusiu
ngAnssun1sUesdulsalain-19 veenguiegis
e aflduddynisadffisedu 0.05 Waiilesan
nAnwingmaniguain damansnisBouiiunneis
flluudazany fndiinazaufuiinvoufiunndig
fulumunnuimuasnsamaniwider lunsgua
A NKazaun vesauludiay [19] aenandesiunis
Anwiin@nwamingrdoudldinuinugunnaiy
ibingfinssudvasuguainunne1eiu [20]
dhuie sefuiul 01y arwdiieatulsalaia-19 lid
ANuduTuSiUNgAnssunsUasiulsalain-19 nsada
deandesiunisAnuinguussvinsivslngludwmia
nwAug AnuimnuiAendulsaledn-19 uazeny Ll
duiusiunginssudesiulsaladn-19 [21] wavnqu
Uszmoudoglng Tulsewaasisasgussunsulag
Uszanwuan fiwuiume o1y sy uazau3lsn
andnau Wdanuduiusiunginssunisdesiy
Yandniau [22] usililaenndesiunguussyivuluan
fuathuans suneiles Smiansien Anuineuiil
anuduitustiunginssunstesiulsafifnanidelasa
1alsun 2019 [17] wagnguiidnuvninendeinunsenans
g undunszifiosd Jamfaanauas Anudn
wagsfuasingAnssunistestulsafinitolaa
1an-19 waneeiy [15] wagnguindnwinuednw
mansumAInedesumuiinuissRuTuduandng
Audnisusuiiluaniunisallain-19 uansneiu [23]
o1 dumsginAnwlfiFousitesanunisainsinide
1ain-19 mudluFeadeniulsa maunsnszans way
HosunuadiliAnnmsfiode vande :1nn1530i596
¥94M1AYy WazavInendeidendunssifesh A
sl uazdmuaumsnisnsufoRitetesiu
1p3n-19 uaztin@nwegluanmuindeuiiediu 3wl

et 5147 91g) laifianadinius audifenifulsaladn-19
voanguietseglustiugs esannldiudeyainans
9ndosneg wilunsuFt fausiflanugge ened
Tod1inlun1sUHUR Wi n1sviusvesiimedny
doudumslagsoaisisae sabiin (udu Fail
anusliduiusiungAnssunislesiulsalain-19
adeiidsdninalnonsaonginssuguamn
vosyana liud dadunnuidevesyana [10] Fswuin
mssuflenaldeswesnisiinlsn MssudanuguLss

v

vailsa M3suiusglevivesnisleaiulse wagnissug
Anuansavasnuedunislesiulsalein-19 vaengu
shegrsegluseiunniian uandiifiuindullléingy
fogvzufurnginssulesiulsalainlg muuuidn
LuuKHUAN LAY enifunisiuiguassely
mstestulsaledn-198smulusedunn Fsannsfinm
adsil nudimssufleniaidssveamaiinlanlain-19
wazn1suinuuLswedlsalaln-19 danuduius
navInfunginssunistesiulsalain-19 egnelivy
ddymaatiad 0.05 aeandestumsinunguuszans
Sorflnajludaminnidus inudinsiuianuidss
duiustiungAnssudesiulsalain-19 [21) waenguiosu
Tuwnduaaziasuen suneifies Sminoganfinuin
n133uiAusuuseveslsaiianuduiusniauIniu
ngAnssunsesiuvedsatosiulsnladn-19 [16] ws
luaenndosfunisAnuilulssvrvungu v lu
Jaminnwdugiinuinnisiuiausuusdiduiusiu
woRnssuleanulsaledn-19 [21] nansinwduluau
LUULHUANTBA YA FayanadidinisTusse
Tomadesesnisdulse avfiuaudifyvesnisd
gunnd Selimnusamdelunsufifngdnssnile
doaiulsa uazn1siuimnusuusweslsafifinesname
neliiinAduiins @eddn ldauulunisdnw
Arlsaunindous asvhliufoingAnssuiiotesiulsa
(24]
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n135uUsElevdueanistesiulsalain-19
wazni1sfuiauannsavesauteslunisdesiulse
1a3n-19 danuduiusniauandunginssunistesiu
Tsalain-19 agradiifoddaynsadiaf 0.05 aenndesiiu
nsAnwInduigeengiinuinnisiuiusslevivesnis
UHUR nsfuanuanansavesnules danuduiusnig
uInfungAnssunisasisasuguninlunistesiulse
1Ain-19 wagnuirtadeiidvinauniigaiunginsy
Aonssuianuaunsavesnules [25] uwaliaenndes
funsanuluussmvunguiingludminnwdudi
wudnsuiuseleviliduiusiungAnssudesiulsa
1A3n-19 [21] miﬁqﬂﬂa%LLaquﬁﬂﬁmﬁmmzam
souleynratiuuiusslominionafvosmsuiudeu
woAnssunuesinazanlonadsdlunisinlse uay
aananseNuinIue uaziinanuidesuinnuies
a113030N3 viseangUasin uagkarmngAnssle o
Tussquimanedidimun [10] Weyaraiinaulesd
muannsage Idavideguassale q fazdnving
nMsUfURngAnssy Befimnumersandly waziin
woAnssuirluiian [26]

mssuiauassatunstesiulsalain-19 1id
AnuduusSiUNgAnssunsUasiulsalain-19 nsada
liaenndosiunisinulunguigeenginuinnisiuy
guassalunsufudtianuduiusnsauiunginssy
nsadaasugunwlunistiostiulselain-19 [25] il

a va

ns¥uiguassaidunisiudaidaeinsrenisujoa
ngAnssunsdasiulsa msfuiguassauin 9 aensedu
Tiaunanideamginssutug uiidesnlselaia-19 du
TsafwusaazgUdlva uaznelsairoussluilan
naudegndlaFunas msssnduiusaindosieg
saannnsumuAulsn NIENTINEENTNGY wargud
Uimnsanunsaiunsssuiavestsainideladalalsun
2019 (Aun.) Fafimsmeauaniunmsaidusetu fims
fufanuides mnuguLse Uselevvesnisufda

ngfinssy Feilbnlinisuiangdnssunistdesiulsa

1a30-19 Tneideinguassalunsdesiulsatiosnin
Usgloniilduannsufoingdnssudesiulsa [27]
linssuiauassalunisdesiulsalain-19 lifinasie
MsUURNGANTTY

Uadunseiun1suu wudnslasudnaens
\Rendumstlesiulsalain-19 andedirnuduiusnig
uinfungnssunistesiulsalain-19 egrelitudAgy
n1aadff 0.05 aenndeetunisAnunlulszyivy
naugflafludminnmduginuinsiuianndediaa
duiusiunginssudestiulsalaio-19 [21] weilenaiu
msznslasudeyatmansandoundsing o il
naueg1siinsFunsuanumsaling q weaiulsa
WiTAdedesiulsn Gedefidvinaundengingsy
Tneawizlutosu (28] afimsdnwmuiiluteiesdu
nsiindsdedseuooulaiifeauilesninaniunisainig
unsssiaveslsafnidolidalalsun 2019 (ade-19)
agluszivunn [29] nslesunisatuayuainasaunia
faruduiusnisuandunginssunisdesdulsa
TPAn-19 aghaiifeddaynnsadiaf 0.05 aonndoeiuns
AnwilunguiinFeutulienfnuneusiu deiawaiiud
nsAnwen 18 sneiies daminvayiinudn
nsadvayuInaAsouAFIlANUFuRusAungAnssy
afaasuguan [30] vadorailesnaseuniniy
wrasimuagUuuuveangfinssy tluunasasie
AudnvarvosduBntiiduguuuuidesdu (28]
\denseuailinisatuayuifeafunistesiulsale
In-19 Fuibvindudiegainginssudesiulsalain-19
g

JolauDLUL

INNSANY WUTENANYINEIMan Taunm
fngnssunistesiulsalain-19 TussAud widmumu
nsviusseyinanedauegluseduuunans agsls
fimudunisansdiowazihsy Timues daliundegly
seduUIunansuaziioy Feonedmalitinisunsnszais
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yoslsalad Femrsasraasungfinssunisdesiulsn
1A30-19 untn@nwiinemansavnnlisinginssuly
seiuann Tagld@etilitoyatnasiieaiulselaia-19
vanegULuU 1wy Aedaeueoulat lnefidovniivh i
ms3uflemaidss uazanuguuseslsa uazliyi
Usglovilumstesiunuiesnnlse uarduaiunisiui
ATLAINIIALIEY TuTUszaunuiuasouailuns
atvayunginssudesiulsalain-19 AulnAnw
WEIPENTAVAN

AnAnssuUsENIA
YoUDUAM 819138 A5.UNLF I1U WA 919158

Usgdauenguamans fiiemansiansdiansinuel 6.
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UNANED

fnguszasAasnisinwiadsiiie mia%fwLLmuQﬁmu@m%a?{amﬁauﬁdwfﬂwﬁﬂLam‘?}lﬁﬂé’a (EWMA)
dmunisnsaaeuUiinaeendiauaraisluusiiniudedumdennduuununsannesluiatunisads
\AABUi (ARIMA) Tnglddpyasnedu Sruau 243 a1 wan1s@nynudd USinaeendauaraedliuuu ARIMA(L,1,4)
Tiigwatiannsdl wazinAianuuiusenvesmaaandouidasnadedaniu 1.003 Workmuamsiines
vosTndrinmuaulumasiviidy 3 uasmsfnesvoshaiiveaununinuny EWMA iudiasi (1 ) Gaslen
uaneneiu Taefl A 18u 0.05 nudumdessnuenTndifinauauarsdiuiu 7 a uil 4 1Hu 0.1 way 0.25
wudnmdessnusndadiinemuauan $1u 11 M wagiile A Wu 0.15 0.2 uay 0.3 muddu wudaivde
28NUBNININANAIUANEIT WU 12 AN

v

AdnAty: USunaeandiauavany wiiiy unuiiniugu EWMA fauuu ARIMA

Abstract

The objective of this study was to construct the exponentially weighted moving average (EWMA)
control chart for monitoring dissolved oxygen in the Nan river by using residual from the autoregressive
integrated moving average (ARIMA). The daily data total 243 values, the result shows that model is
ARIMA(1,1,4) non-constant value and the accuracy was considered by root mean square error is 1.003.
As the results, we found that the EWMA control chart with varies constant of EWMA statistic (A ) and

Corresponding author: suriyakat@psru.ac.th
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the constant of control limit is 3, A =0.05, the residual is out of the lower limit 7 values when A are

0.1 and 0.25, the residual is out of the lower limit 11 values. For A are 0.15 0.2 and 0.3 respectively,

the residual is out of the lower limit 12 values.

Keywords: Dissolved oxygen, Nan river, EWMA Control chart, ARIMA model

unii

wihihuffusineglufonamamezu
Fwfaufiaueninaondith 740 Alawes e
fanluussmuesutiidmszen wasdunddduusid
aenantunawmilenavnianalwessenalnalagay
Ivasanduusith Jenanerdunsdidmazen nnsld
Uslestimnuaitniiivdludugulng u3laa Tudu
wswghadonduduingivdrdyesramislunis
Usznauniswizdgn Apednd nsuseas DAAINNTIN
vionsvieniisnr Seafraneldliiuyszesuiy
28191N USuueendiauazaie (Dissolved Oxygen:
DO) Lﬂuﬁ‘uﬁ@mmwﬁmwmﬁ ihilavennazilen DO GR
waglutiideasiien DO s il DO fidsind 2 Arum
ddoulnsunn Sslduselovdifionuuauldividu
wiasdlefifinudfyuardeldiduegraunnluns
muauAanmBsaRRRe uundmuay gl
AUALAMAMYBINTLUIUNTHAN T9UsznauseLdy
LNUNASLILDLUARIALRALYT AN DIEN YR T
WUINTIVERU LAZLAULAAITATIIAAIUANUUNTO
AaTinAIUANEIS LU LHUYIAIUANYBIYTENTA
(Shewhart control chart) uxugfimuauAadsnig
ﬁﬂ%ﬁﬂm‘u%ﬁﬂé’ﬂ (Exponentially weighted moving
average (EWMA) control chart) iusiu uaziinisunly
Uszgnaldluvaeanv wu gaamnssy [1] n153u 2]
\AswgdA [3] Msunmd (4] 1Wudu Taofiunugiiniuny
EWMA Snsiiaueadusnidied e 1950 wasfiu
urugiinuaufiaunsansIvaeuniensIadunig
WasuwUasmuadnvesnszuunsidindunugd

LY

AUANTRLYIaTn wenanddullinideninisdnm

uazianuRuATinUAY EWMA ag1ssililos 1y Noor-
ul-Amin wagAMe [5] Giner-Bosch tasane [6] hag
Noor-ul-Amin wagAy [7]
fuvusmmsonnegluifunsiodelndeud
(autoregressive integrated moving average: ARIMA)
fio Muvveynsunalavilifnisuszegndldlumans
Vad1vT LU AMAINDINIA [8] AuAINAL [9]
A [10] Jeyvnefouds [11] wazgunn (12] Dusu
Tneiidnddednwinisldmwuveynsuniaiuunugi
AIUAN WU Garcia-Diaz [13] Tdunugiiaunuyisnse
LAy ARIMA tionsaadeunaininiilnglidaye
asazanglussvluininia wu suuuiinzaie
IMA(L,1) wardld1urieveifikuueanuenininin
AIUANULLAZENTBILHUIAIUAN Uar Wang UazAn
[14] Tunugiinuaudrumionufiuuy ARIMA @nw
Toyanafivnisernianudnuuiiinuizanfe
ARIMA(1,1,1) wona il Sadeghi wawansz [15] 1Hunugd
AIUANYIBNTALATAILUY ARIMA-GARCH Anwisiil
Fimmaannindgves Tehran wagiinsfinwiuieu
WiguuseanSamvesunugianiuagl EWMA fuusugl
AUAN EWMA AldFunisuiuus Ssdidauuudiu MAQR)
uaz MA(3) ilerauaainndeuvesianuuiinng
wanuaUULaYEhas tnglidayauafivnisenniea léur
Asueuuauenlen (CO) Huazaaavumanliiiy 2.5
luaseu (PM2.5) nuiuwugiieuau EWMA flssums
UsuUgiuszavBnmininusundauny EWMA lean
CO uay PM2.5 finmsidsuutaa [16]
Tusuifeddnvinisadraunugiaiugy
EWMA dmiunsnsivaeudunaesndiauazaigly
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wihtnlpglddiumie (residual) :nFauuy ARIMA
Usglesinnnisidoadadanunsotlulfifienuny
muey vioUuUssauamihlieglusyduiivmngan
sonmsiluldusslertinasnsmsstnveaydwasdn
s saUsrgndlddnudunndieesdu q ves
whi ideRmnmthuIna vionmawernAld

A NIUNISIY

1. fuuusaunisanassludafunisiaie
e (ARIMA)

FUU ARIMA @guunuaig ARIMA(p,d,q)
HumaiineynsunaniBuds faunindudeld

2 p d, _ 2 q

(1—¢13—¢23 —..~¢,B )(1—3) Z —(l—plB—sz o= pgBY)a,
e d fe duduwaraveseynIuIa Z,

p #e susunisanneslum

q fe dusunTaduAdaun

Z, Ao dmudsArdunn a a ¢ uazdianuduiusiuanuaainindeu q,

B fe danfiunisdeundu (BPZ, = Zt_p)

p; fin mdwesvesnuumsaiewmaesui We i =1,2,3,...,q

¢ fn mdwesvesnuumanaeeluii e i =1,2,3,...,p

N ' A a ay ' a & | < 2
a; AD ANANARIALARDY Q4 1381 £ Lazdin1sianuaausnanleAaasidu 0 manuwlsusiudy o

0 p =0 ldfmuuurunswdeedeuil IMAQ,g) wazdl g = 0 azlddmuuuriunisannselusa (ARI(p,d))

2. Sumpunsadsianuy
2.1 MIMAdaUT ALY (Unit root test)
nadeusINuilmigvesteyasensvaaey
Augmented Dickey-Fuller (ADF) ifienaaauninandy
aymmna%wumﬁ (stationary time series) o ly
AewinsUszanaAmmsiwmes nsvageu ADF s
naaeusienitymanduiuslus Gutocorrelation) &
TauuRgrunImegeUme
auufigiuing (H,): eynsunauuuling
auufigiunadon (H,): ounsunauuuasi
TuaAeiil ey adf testitseries} voalus
uwnsuens lunsmaaeu ADF agvinsidendrsianiidn
A (lag) Inesnlusfi nsfiansananuasiivesdeya
fgananedi (p-value) szdutioddny 0.05 dwa
nsnadeUilaAl Widesnin 0.05 asUfjiasauuigiu H,
wansifoyaddnuusduounsunaiuuund

2.2 NMSAAUARILUULAZNSUSEUIUATNTI AR S
N13AAUARILUY ARIMA(p,d,q) WANT8U1RIN
AflanTuanduuslusa (autocorrelation function:
ACF) wagWenduanduius busauisdiu (partial
autocorrelation function: PACF) maﬂﬁﬁagmﬁaﬁlﬂu
wuamlunIsAIMUe AanuuLarnIsUSTUIMUAN
W158wes tnglafeidu Acfiforcast} Pacf{forcast} way
auto.arima(forecast) ¥a4lUsunILB1S
2.3 NMSATIVEDUALUY
n13nsvaeufimuultnIsiasanAuauts
YOIAIUAAIALATOURIENITVAGEY Ljung-Box lag
fsananaann O Feflnnsuanuaslarindsansiiil
9eALESAD NaR1wesraIaI TN Ut us Ul
wisinesiviinisUszaue Jauufgiuinady
aupanandeulifianduiudlui daunaimndeu
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laiflandusiuslusilrldmuwuudmnsunisneinsalls 3. Msinauuty
Tueidedleiaidu checkresidualstforecast} voslus A13RINTUIANUULNTENYRIALUUTEIIN
wnsuefuarfisedutad iy 0.05 nan1simseild  vesrraandeurindsaeads (root mean square
firsandi drefidesndn 0.05 lanunsaseusu  error: RMSE) unisinemuusiugrannsinvesaiade
audgiuindiienueaandoulifavduiusluf  vesnaiuidianveananiesznineaTuagen
lsldanansaldimuuudmsunisnensalla NEINTS ASAUANT

[

Sk Y, o ayassa e i =1,2,3,...,n

Y, Ao anandauuu e 1 =1,2,3,...,n
n

Ao Fuudoya

4. uwuniinIuAN EWMA
wugiinauan EWMA Wuesesdlefidfguariimsuszendldlunaneanviiensiadounsensiadunis

Wasuwlawesnszuaunsiinnsidsunlasiisndanideslad uazdwade o= g, Wenszuiunsedniald
iueueuilanadd EWMA (Y;) deaunis
Y= AX, +(1=2)Y,, 1Y, =ppt>1

Taei (Xt) Aorduns o a0 £ war A AsAiAn (0<1 < 1) MU UTUSINAD

ﬂr 2t Na o W 1%
o} =o’ (— [1—(1—1) J fYadinaruANfaauNIs

UCL, =y, + Lo (ij[l—(l—/l)“}

2-4
CL=
A 2
LCLt =k, —Lo (mj[l —(l—ﬂ) :|
Jlo L fle Aasiivesdindaiamugu (L > 0)

UCL, #o ndnfinniuauuy
CL fo id@unansuaniAinany
LCL, 79 ndnfinatunuans
nsdnwiadsildileridu ewmatqec) veslusiunauens ieadraunugiimunn EWMA Taglddaumde
(residual) NFIUU ARMA(p,d,q) #1e A i 0.05 0.1 0.15 0.2 way 0.3 MUSIFU wazAATivedas e
rupudiandu 3 Tnefidumdennetmamessninemdunaiumainiiwuy ARIMA(p,d,q)
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NAN15IY

n13asaukugidaIual EWMA dnsunis
as1adeuUSinanendavavasluwiviuulneld
drumde (residual) n3difinwianfignguiingiu
wzsaUsEy (e 1) WARIYaLABUNTULIANYDS

@ a

sviueendauavae e fuluusiiniu nsdlfnwaant
guinthunizvaussu sudifousnseuiaiou
A9UAN W.A. 2557 91U 243 AT WUIITEAUDDNTLAY
aganefiAndiingt 2 me/l %mmmwﬁ%ﬁamimmm

ausalgiianisanunaulavinty vinnisnaaeu

mmmﬁmmawﬂiunmﬁw augmented Dickey Fuller
(ADF) 91nilaridu adf test(tseries) fiszduiludndiay 0.05
NANISNAABUNUIIANN (p-value) fiA1tipenin 0.05
Jsmursaaguladndeyaidusynsuiaiuvuaad
(stationary time series) f18f1 Dickey-Fuller
T -3.861 Hraanditnnindudu 6 wazaniidu 0.017
wazanA g 2 aslEFauuy ARMA(p,d,q) 910051
#eridu auto.arima(forecast) wiafnuagawuy
ARIMA(p,d,q) Timanzas fia ARIMA(L,1,4) laifinatisn
asit Fuuunanslaw

Z,=0812Z, | +a, +1.348a, | —0.236a, 5 —0.360a, 3+0.222a, ,

v A

fdanadandAfe AnueasEUNAYIRENLdNg (AIC) WNAU 702.4 ALAM9IENSEUMATRLUE (BIC)

7

Wi 723.33 waze log likelihood Wiy -345.2

Dissolved Qxygen [moll)
4
1

T T T
4] 50 100

150 200 250

Obsenations

AN 1 5TAUDBNTLIUALAIYVBILUEIUIUSIETY

l¥n1smaaeu Ljung-Box tlenaaaunaadR
A15.0U white noise YBIEIUYIAD HANISNAABUNUIN
' aa A A v o o
ANEDR Q NY9a1NTINI1AU 10 VBIHILUY
ARIMA(1,1,4) ldfiwatr1ash Aszduiudfgy 0.05
1 = 1 1 1 = = a
PUAMILINNTT 0.05 LERINEIULENISHINWIIUTNA
' a ¢ ' PREY) o
AnafeduAuduazAIAUKUTUTIUAIN TulaneIE

wuulaRIuNIRTINE UMY NFETINTIAMIMIN AL
(Q=10.0.8, lag=10, df=5, p-value=0.07) LazaNAN
WEAINISIUSBULTBUAIRSIUATATNEINTAIUDITEAU
pondauazarelngld@iuy ARIMA(L1,4) (Wit 2)
InginA1AuLLY (accuracy) U89RaLUUlaAT RMSE
W 1.003
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AN 3 ANT3ALATANIINALUU ARIMA(L,1,4) ¥8958AUBNTLIUAL A
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(il 3) e munAsiveaLLgTiAIUAN EWMA
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(M0l 4-9) wuhnsvlduvesdumdelidnunradne
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$1uru 7 fn widl 4=0.1,0.25 yudrdiumdesen
uanidumuANdsiiAtesndt LCL §1uau 11 A1 uay
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EWMA Chart
for residual

Group Summary Statistics
0

UCL
LCL

19 19 30 41 52 63 74 85 96 109 124 139 154 169 184 199 214 229

Number of groups = 243
Center = -0.01029198
StdDev = 0.7505507

Group

Smoothing parameter = 0.05
Control limits at 3*sigma
No. of points beyond limits = 7

AT 4 eugiinauan EWMA dwsudiumde e 4 =0.05
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EWMA Chart
for residual
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LCL
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Group
Number of groups = 243 Smoothing parameter = 0.1
Center = -0.01029198 Control limits at 3*sigma
StdDev = 0.7505507 No. of points beyond limits = 11
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EWMA Chart
for residual

UCL
LCL

Group Summary Statistics
0

19 19 30 41 52 63 74 85 96 109 124 139 154 169 184 199 214 229

Group
Number of groups = 243 Smoothing parameter = 0.15
Center = -0.01029108 Control limits at 3*sigma
StdDev = 0.7505507 No. of peints beyond limits = 12

AN 6 UHuiiAIUAN EWMA dwsudiumae We 1=0.15

EWMA Chart
for residual

UCL

LCL

Group Summary Statistics

1 11 23 35 47 59 71 83 95 108 123 138 153 168 183 198 213 228 243

Group
Number of groups = 243 Smoothing parameter = 0.2
Center = -0.01029198 Control limits at 3*sigma
StdDev = 0.7505507 No. of points beyond limits = 12

A 7 unugiiarunn EWMA dwiudiumie e 1=0.2
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EWMA Chart
for residual

Group Summary Statistics
0

UCL
LCL

19 19 30 41 52 63 74 85 96 109 124

Number of groups = 243
Center =-0.01029198
StdDev = 0.7505507

139 154 169 184 199 214 229

Group

Smoothing parameter = 0.25
Control limits at 3*sigma
No. of points beyond limits = 11

A7 8 uHuiinIuAan EWMA dwsudiumde We 4=0.25

EWMA Chart
for residual

Group Summary Statistics

uCL

LCL

1 11 23 35 47 59 71 83 95 108 123 138 153 168 183 198 213 228 243

Number of groups = 243
Center = -0.01029198
StdDev = 0.7505507

Group

Smoothing parameter = 0.3
Control limits at 3*sigma
No. of points beyond limits = 12

AT 9 wauiiAIUAN EWMA dwsudiumde e 1=0.3
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Abstract

This research aims to point out the impacts of forest fires on the community and the environment
in Northern Thailand between 1998 and 2020 and to make a forecast on forest fire areas burnt greatly
in the next five years, 10 years, 20 years, and 30 years by employing the analysis of extreme values and
comparing the linear moment's method and the Maximum Likelihood Method under Generalized Extreme
Value Distribution to the parameter estimation. When “W” is a location Parameter, “0” is a scale
parameter and “€” is a shape parameter, the results of the data of forest fire areas burnt revealed that
the average damage was 62,628 rai per year and the results of the analysis of extreme values found that
an appropriate parameter estimate for the data under Generalized Extreme Value Distribution was the
estimate obtained from maximum likelihood estimation. Therefore, the estimate of location parameter
“I” was 41367.07, the estimate of scale parameter “0” was 28347.46, and the estimate of shape
parameter “€” was 0.1924911. When the data of forest fire areas burnt hugely were employed to forecast,
the results of which showed that they showed that the forest fire areas burnt greatly in the next 5 years,
10 years, 20 years and 30 years were up to 906,60.77 rai, 121,207.11 rai, 154,959.47 rai, and 176,603.81
rai respectively or the damage might occur once a year on average or any year. The results of this
parameter estimation help us to visualize future forest fire trends. This will enable us to plan and prevent
wildlife, economy, and health from forest fires. To do this, it will help much better and safer for many

people in communities who are now residents in the northern region and the environment.

Keywords: Forest fires, Linear moment’s method, Maximum likelihood method, Generalized extreme

value Distribution
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2.3 M3UszauAINIIAMe3 (parameter estimation)
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Abstract

This research aimed to investigate the chemical and physical properties of 3 varieties of Thai
red rice such as Jib Rice (JR), Mali Daeng Rice (MDR) and Sungyod Rice (SR) on the production of sandwich
spread products. According to the results, SR had the highest nutritional value with protein, carbohydrate,
and ash content at 9.77, 81.66 and 2.15%, respectively. Moreover, they contained high anthocyanin
content of 18.06 mg/100 ¢ and red value as 7.89 which has antioxidant activity. In addition, SR sandwich
spread had the physical properties in terms of viscosity was 9516.33 cP with speed of spindle 40 rpm
and had high spreadability which is a cause of simple spread over bread slices. Then SR sandwich spread
was applied to substitute with 3 types of vegetable oil, namely sunflower oil, rice bran oil and coconut
oil at content 6 and 8%. The result showed that SR sandwich spread was substituted by 8% rice bran
oil, had the highest spreadability as 961.79 g.sec and had the lowest peroxide value = 34.96 mEqv.02/

ke. Consequently, sandwich spread product from SR that was substituted with 8% rice bran oil has a low

prospect of rancidity and can also be developed into functional food.

Keywords: Sandwich spread, Jib rice, Mali Daeng rice, Sungyod rice, Functional food
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Peroxide vale (mEqv.O /kg) = (S - B) X N X 1000

U1AtnAI8819 (NSW)
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4. NMSAATIZANANGED R

NINAFBUATILATIZANINLAL LAZNINIENTN
’J’]\'1LLNuﬂWiVIﬂaENLLUUEj&JmJyﬁZJ (Completely
Randomized Design, CRD) ¥)NN137AD3 dvnaedaz
3 4 Foyaildihuinsginiedsuaznnuulsusu
(Analysis of Variance ; ANOVA) uagitasisu
AVIULANANISEINgAVAABISIE DNMRT (Dancan’s
New Multiple Range Test) fiszsiuanuniasiunisadn
Sovay 95 [11] Wweldlusunsuatfdniogy

NAN15IY
1. msdeszvigauaudinaaiuaznienineasdn
neduns

AN L% a*, b* 9eednams 3 vila wanslu Table
1 A8 L* uanedemininadng lagansening 0 (@e) -
100 (@31307n95adv17) vuriiend a* ferduns el

A15199 1 HAaNTIATITRANEVRII NI N LA

anduninuazadidediofinnduau wase b* My
vnuansifmegadudivdesding b* uauuansi
Fregnafudingy namsdnwmuindian 3 viadlen
mmaiwagﬂiﬁl 60.49 - 62.40 TnednsuiArauEdng
wnftgn FAunswestiaiia 3 wiin Tnefid a* oglugas

o w

7.85 - 7.89 Faflarldseiuegadifeddey (p>0.05)
fadharis 3 sdaduinidnedlunduiunatuientu
Fuiliian a* Liunneneiu dwsuan b* eglulnu
Ao flenseuing 11.63 - 12.00 laedmiuiiddmdes
wnftgn 912 3 siedERuandsiuduAnnder
watdatniiegneluiitlansdidusiningeglnevils
Fniidsing 9 fu Wy thnasey taawd thaauas
thanai wazthmaifous Wusiu [12] vaddueg i
meiuguesinviatu q de

a }74 = ﬁ.’]a
Finvast1lnedung
L* a*"™ b*
$173u 62.40+0.21° 7.85+0.08 12.00+0.03
Y1IULALA 60.49+0.61° 7.88+0.19 11.63+0.11°
INFUren 60.62+0.37° 7.89+0.16 11.67+0.17°

o w

NUBWA a-b SnwsNMiuTLandesitluluIne wanstanuuanisegelidedAyn1eadia (p<0.05).

PnnsAnwNsUasuaseamiinvesut
ndnlvedunsis 3 elalussrinnisneiu wandly
37 2 BaTzieaIes Rapid visco amylograph
(RVA) wuigaumiisuduvesnisifinanilus (pasting
temperature "3 gelatinization temperature) Taidl

ANULANASTY agluYie 92 Berwaled Aumile

'
o

ansznIeansvinlmdy (Though) wazAAdaAilen
(Break down) finAunilagagn (peak viscosity)
AAUnilAgAvne (final viscosity) U819 3 il

anukanesiu Fauandliituindnlnedunsi 3 v
fnswdsuuasnnuviinfiunneaiu Inednddven
frnuniiauazaunieatosiian lnsnruimieauas
arumilaesdnidu astusgfutimnamesorlalaaly
M Tegiludniifviunueslulaa amylose) g4
Tusssranmavsduazgauiildunnnd wasudanindni
fiozlulaari [13] Vinauerlalaaiduanimeyinlidnngn
feuimisranamdesauaniu wazvilidoygy
fovasdan feiidesnanauifiannisiudives
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avlulaanignuay Tndlezlulaamaziidnuueinied
[14] WefansauAn setback asuiulaiindudandn
msAufnfigauansliiiuindrauiiandfinsfudn

NIDNILANIINTNTIATUY (retrogradation) WINTUAIY
Innlaaziianwarudnseas

P a ¢ a wa ~ v = '
M3 2 NANIFAAIITINTUALULURIFAUUANINNIEATN (ﬂ']r]lluum) °UENLLﬁﬂR)’lﬂ%’l’JlV]EJﬁLLGNI‘LliSWJ’Nmi

lnsou
ANUANIINIBAN sinvasdnalnedung

(Auwlln) $123u SRPHELINER g1adetnen
Pasting temperature (°C) ™ 92.08+0.50 92.81+0.46 92.58+0.85
Peak time (min) 6.93+0.01° 6.26+0.04° 6.97+0.46°
Peak viscosity (RVU) 1123.66+35.47° 1242.00+24.06° 666.00+26.21°
Though (RVU) 1121.33+33.32° 1222.33+25.65° 668.33+24.02°
Final viscosity (RVU) 3480.00+£38.97° 3007.33+25.65" 2286.66+58.50°
Breakdown (RVU) 2.33+2.30° 19.66+7.57° -2.33+5.13°
Setback (RVU) 2356.33+3.51° 1765.33+28.14° 1620.66+33.60°

A o

nuBwg a-b snwsnmivAwanasiuluuiue uanstiinuuansedelidydAgeada (p<0.05)

nMsiaseiesdUsznevrestiaiie 3 il
wansly Table 3 wudnd1avhs 3 vdaliameinig
Tnsunnisgs Inedmdsdvesiiviinalusiunniigade
fovay 9.77 Falusiuludmdnlngfinsnezdluladu
Fudunsnezdlusndulunisasralusfuiiddoyse
5198 glunisiaiyiule nsdeuneiiede ua
aseansidnumy gesluu swdseuladling q [15]
USinuanslulawnsngagemuludndsiveauazdniv
Tnedndsivenivsinamslulawmsniosas 81.66 &9
dopnannuTIBuYes aela way 53z [16] laseau
Meslulamsnvesdiiviunasnnniniesas 70 waz
Usinaudvestmivuagtndsineaiiuiiasnniige
Tngdnidsiveniusinand 2.15 inniinedindu lag
UinasdhannsatsuenyBnausslueving [17] ide
fUsIaungaansifiussnasiae Usinaluduludn
W3 winlifianuunnsaiufiosdluig 3.52-4.55 lng

Verma uag Srivastav [18] Wsesmuindrufuundsiia
gaansaluilewadn nsndluadn uaznsalushufiddny
u q Feiuslenidesime Ymnadulefomaves
Fdunasdntuyiinnniimdsiveadaaenndestu
u1lle wazAmz [19] Mesrsauinuiinadulovestnn
delinoaiiviunationiian

nsmedeuUsinauelnleeniuludiit 3
il wudSinaueulnleenfulaegsening 15.16-
18.06 fiadnfusiensutmidnuis Tneddsduend
Uinaeulnleeniuinniign sesasunfednuzdung
wagdmiu auvmitndsinendiuiinaueulnlsei
wnitan mszddsivendafidunindiot 2 vin §s
wansliiuindvesiniinaseusunaueulvlseiiu [20]
TiifivTiuasuoulleiuarinuauddlunis
Anueyyadaselaa [21]
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M15199 3 HaNTITIATITBIAUTENBUMAATikarUSINaaun e uveItnine duwng

Fava9i1ilng asAUsEnaUMLAd (% ﬂ'nu%lugflw,ﬁa) woulnloeiu
Aums Tusiy logu™  Teewmns i aslulawsn (887100 n.)
F1i3u 7912020° 3.88+0.48 525+0.66° 2.12+0.09°  80.76+0.42*°  15.16+0.11°

$ruzduns  8.76+0.15° 4.55:0.46 4.77+0.74° 161+0.06°  79.76:0.63°  17.530.15°
INdsven  9.77+0.18 3.52+0.61 3.43+0.36° 2.15+0.04°  81.66+0.85° 18.06+0.23"

NUBWA a-b SnwsNiAuTuanATEluLLIAY kanatianuuannsoeneditl

2. msfnwvdavasdalnefimunzaulunisua
UIUAYAUTA

dotds 3 vfauvhnanugudivasn
wuin Ardvesasndiaie 3 wlederauainsegd
44.95-50.18 Tapddufiaenuainanniian endung
osimvhe 3 wlin laedie a* aglutag 9.03-9.47 Tng
Tndsiveanarinuraundiiemaunanniian dmiuen

TodAtyM19ana (p<0.05)

b* oglulyudindos fdnsewing 10.03-15 51 Tnedmdu
fifndndosnniian fuandlu Table 4 vdvastniy
sgfinrmaianniigauazeenlnudivies uazendves
wrufivasaandninedunsi 3 vlnaenndesiun
dvoain (msedl 1) FuRnndueaudenviuimdnues
113 [22]

A191991 4 NaNITIATIERANE ANUTTle warAUELTalUNSLENSEBVRLTUMTEIUIAAINT 1 IneEung

. And » ANENsaluNIg
a1 lneduns ANNRUA (cP) ,
L* a* b* WHN3ZIY (g.5eC)
#173u 54.18+0.15° 9.03+0.21° 15.51+0.13°  12437.00+96.43" 591.43+27.91°
Y1IUTALA 51.84+1.08° 9.47+0.01° 10.63+0.60°  14089.33+22.50° 330.05+16.91°
YIFTRE A 44.95+0.70° 9.42+0.20° 10.03+0.40° 9516.33+57.73° 639.51+28.34°

o

nuBwe a-b snwsimiuAwana1esiuluumg uanstisnuuansegsiideddnyneaia (p<0.05)

AANTuniaveusuRIYasAINt 3 lng
Aunaita 3 winogil 9516.33-14089.33 P Taiidn
diveafimnnamilatiesiian Ao 9516.33 P Tuvae
fistuyfinanamiamnniign dwsuauannsaly
nsuHnsEABYRILTUSIvALUSABYTISENINe 330.05-
639.51 g.sec Ingtndsineatimnsuinszaneanniian
79 639.51 g.sec wagdnsuyiinnsusinszanelosiian

fifin 330.05 g.sec o1l zdasiuyfinnnamiiaunn

Fahlislanisunnsyelides dnunrveusuniv
awsndsimumilentu Seaeandestu (Mafl 2) 112
diveafienuvilatiesiign Juhliannsousinszane
anniign Mnuantmmasesiiedudy asdulét 4n
dedmoailusiu 1 uazandlulansngedign wasddl
woulnlsendulunaiiunngs Wethuwdndundn
faviupuiivasnandndsiven azlimuniedivdes
wazvilvifliauanansalunisusinszaeldinniian
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3. psAnunviauarUSinavesiiuiviivanzause
AMIHARLTUAIVELUTA

M3 5 devinsveunuhduiins 3
il lunsuiivasaanndnlneduns wuindsius 3
silaiiArnsudnszanefiuansneiy (p<0.05) lurhihy
uwazydatuilnnumuudure e aaafiuansniy
AMUNUILUUTIAMUELTUS A UAMUUTA 9IN189UNNT
Wevesstiuwasae [6] isreeuin merumindueidi
wansnsinavessiuiianisusdiiuee dituuzndn
waztsius i iadesamsnnniniumdamuns
uavosdUsznevtasthiuiinaduanautfivesingu &
flosfUszneuvenhsuameduriliisiuiinumias
Taenhsfungndngl C12 was C14 Hussduszneu 34l

anuniiafign dutiiusndnil C18:1 way €18:218u
asRUsznounan Jwilviaiuviags leRa1sanan
ANUANLNTEIUATURASEIEAUAITeT 5 aziiulain
wrumva s nddneniinaunudieiituiing
fAnfanangsiian ddliiaenndesiunsnuivessiu
LA 919981 H89MN9INASTUIUNSHARTNTLT
wananafy vhldituudassiadnnumuiuduas
Auniafiuandneiy WeRansanvsuiauesingiy
$19ildlunisiwansausiususiva saaziuladn
vhauiisyau 8 Weddusd Samnuannsalunsurnszane
Ainninisudisedu 6 Wedidud o199ziiieannan
Usunamesvonadludiunauieasiu 3avinliilan
AIENSOIUNSUENTE T AR SUeTI N

A15197 5 NANITIATITRAMUAINTAIUNITRENTEABLAEANES DN lRva L URIvaUTAINTIEIT N AT

naunumstuLRazialuszaAuIg 9

wilauasUSunavasinduiiy Auaunsaluns Awasoanlyn
WHN3$18 (g.5eC) (mEqQv.O /kg)
Sunflower oil (6 Wo3lHus) 752.96+30.04° 41.18+1.96°
Sunflower oil (8 Wo3lHus) 752.18+29.88° 46.99+1.09°
Rice bran oil (6 1asidus) 841.25+18.67° 45.03+1.93°
Rice bran oil (8 We3sldus) 961.79+29.98" 34.96+2.21°
Coconut oil (6 LUasLGus) 762.49+16.38° 45.75+1.99"
Coconut oil (8 LUasLdus) 730.40+25.04° 53.53+2.67°

nueme a-b snwsimuwandsiuluung wanstisnuwansegslidudfayeai (p<0.05)

Awaseanlesdumildlunisinsnsinisiie

aaa a

UiA3ennseendinduvesnsalusiuladusa dale
wanSsiduasusznoumeseenles Feasusznou
fananuaimmesnsiianduiiu (ancidity) luewns
Fluhsuuszadedldlunisisoysenoudensalusiu
Susuazlidus fedl deuwdevunyiu 9 wag 91
Ysfusdn 22 ua 78 thifunend1 92 was 8 Weddus
mudsu [23] Tnganmeseanlenveuasunivalsnd
naunugretTuiieons 3 9in wanddumisied 5

oS euL g uwsun i va usa ANaLnua 281131451917

Tudsunn 8 Wesidud Auueuiivasainaunudag
ihifungndnludiinm 8 Wesidud dauweseanleii
aanh udhinsusndrsiingaladuliidusiidesnd
fonu sioradumsginluddusidndansifigns
Aueyyadase Ae wnuw1-la3wuea (y-oryzanol)
ofluvinaiigs dafuudachiunendnisaimngly
manaunutudundedluneuiivaiusn uazenaasy
I§nsmaunuiitusidnluusudivasn astae
Jostumaiauffseroondeduls Sntsdadunisie
a1gnsnusnyndasusiusuiivaUsale [6]
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aAUseuaraTUNANIIVY
N15ANEIANUANIILAT LAY N18ATNT DY
nandeiuusivaUsaandingduns Taun $1a8u
F1uzdung wazdndediven wuin Padedneadugig
fauAm1elavuInIsuInan Inefiiansuianeed
Usznouyaadl iy Wshu e leens i way
aslulawmsn fiflavindusesay 9.77, 3.52, 3.43, 2.15
was 81.66 MuEIFU usnanidediAauns fansdein
Fndsnanivinanoulnlvenduiigsninidnviady
Tneilen7Rmszaildingu 18.06 @adnsuserimiinusie
100 N34) wazanMIsAnsMsasuLUaseamiinues
wlanndnlvedunssgninanisyesiy wuin 4nlve
Aumanta 3 v Snswasundasnnuniaiuansety
dlosandusazeinivsnaeslilaafivanmiadu d
dmariitgniianumiletanas wagyinlvdian

v
U A a L7

fauyuideyasime uagnstiinanauaudinisaum

v '
o v =

vosaylulaaiignuds fududafideylulaadiasi
Snwariimien

dethdlneduasia 3 vdauindndu
wguAIgallTn WUl wsunvallsaantdsivend
anuniadesdign Feivlidaruamisalunisus
szl Seazvlifinnuhesenmsuinndsususi
alsnasuuHuruNty wagAdvesuasunivalsnann
dnlnedunais 3 via Maszsilaiianuaenndssiu
Andvesinlnedunsdniie Jufnandveuudontiu
wiavestn udsentuiinsnaunuiisiuiiy Taun
sudaniuns iy thtusidnn waztfunznd
WU nsmaunuinsusdnlussdu 8 Wedidud
finnuanunsalunisuinszaelduiniign wazdlen
wefeanledtioeiian Fuansinhifusiinazilena
Fznauitulddesniniunindu o

Fefuenaaguldinmananusudivaiusndae
Fddnen waziinislditusidamaunuingty
Fandodlusziu 8 Wesiiud Taudimaaiiuaznianin

Tudumng o wu A1d aunile AnuaEInsalunig
wHN3za18 ALesoenlyn naenauamAmIlATLINIG
nazAuanRluNMsFnuoyyadasy Seasmnzandmiv
nsWauINEs Seiuruddvasaliduemsiile
guamsialy

AnAnssuUsENA

HITeveveuNsEAN AMEAlUlAgANSTIAARS
uminerdomeluladssusaansamm Alinnueyans
wesiielunsify uazvoreuNsEARMUATUALLUNTIY
NnuIngdemalulagsvunansann Uszdnd
n.A. 2562
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The development of IoT smart trash system model for online solid waste

management at the primary school
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Abstract

This research aim to develop a prototype of the IoT trash system and to collect online garbage
statistics of students in elementary schools, the steps are as follows: 1) trash body design 2) programing
circuit board system 3) create a data storage system by collecting data from 4 types of waste: recyclable
waste, organic waste, hazardous waste and general waste, then installed a sensor system connect to
the loudspeakers to play a waste separation guide and a system to collect information on the amount
and time of dumping garbage. The data collection is categorized into 4 types of trash according to the
type of bin. The data storage system is a number of garbage statistics classified by type of trash and the
time of dumps each day. The result will show on a dashboard via cloud server which can access the
data in real time at anytime, anywhere, any device. The raw data of type of waste and frequency of

dumping are tested put trash in different types of bins. The essay found that the results can be stored

on the cloud server 100% correct.
Keywords: loT, Dashboard, Cloud server
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Abstract

Nowadays, the technology in image processing has developed a lot by bringing images to process
or calculate with computers to get the required information both qualitatively and quantitative, such as
fingerprint scanning Iris scan facial analysis, etc. Therefore, the face preparation to study the function of
the face detection system and face analysis applied in conjunction with a security system to open the
door to the place. This article is the design and construction of an embedded system for automatic door
control by face detection. Raspberry Piis an intermediary in the control and processing of face detection
and face analysis. Use a webcam to detect images for processing and sent to the relay for the solenoid
latch to unlock the door and has a LCD display to display the information of the face and the time in
the face analysis, which uses Python to program to control the operation of the system. From the system
experiment, the system can detect water to analyze faces in areas with visible brightness. Which is in
the range less than 100-1000 lux has an accuracy of Face analysis is 80-100 percent, the angle of the

face used to detect the face. The most accurate face analyzes were faces, angles, and number of human

face data in the database from 1-30. It takes about 5 seconds.

Keywords: Recognizing faces, Facial analysis, Image processing
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Abstract

The development stimulation of early childhood is critically important because children’s brains
during this period are growing rapidly and it affects a child’s learning ability in the future, especially the
children with physical disabilities. The right stimulation is therefore required and must be assisted by a
doctor or professional development therapist. But amid the problem of surveillance during COVID-19,
traveling to see the doctor is difficult. Remote healthcare technology that enables information exchange
between distant patients and healthcare professionals for easy access to health services symptom
monitoring and diagnosis. It is thus an option to help children get developmental stimulation with the
medical team. The objective of this research project was to compare the effects of stimulating development
through remote healthcare technology with that of conventional methods in children with delayed
development of motor skills. This is a qualitative research with the experimental and control groups of
children aged 2-18 months from the High-Risk Clinic at Siriraj Hospital. The data was collected by using
the MSEL development progress assessment together with interviewing the therapists according to the
Adoption of Innovation Theory. The data was analyzed by descriptive data analysis. The results showed
that stimulating developments through remote healthcare technology using social networks and face-
to-face developmental stimulation were not dissimilar. Nevertheless, it helps reduce travel costs and

facilitates patients to receive ongoing care.

Keywords: Developmental stimulation, Remote healthcare technology, Social networking, Innovation

adoption theory, Mullen Scale of Early Learning Developmental Assessment
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Abstract

The research presented a credit scoring model and tested the performance of the credit scoring

model using data mining techniques. The tests were conducted on two datasets, including Australia and

Germany credit score data sets. The credit scoring model using 5 algorithms: decision tree, Naive Bayes

classification, neural network, logistic regression and support vector machine. Perform a model performance

test based on accuracy values. The experimental results showed that the best model was the neural

network in both data groups, with the highest performing model performing 90.14% with the Australian

dataset and 90.08% with the German dataset, respectively.

Keywords: Decision tree, Naive Bayes classification, Neural network, Logistic regression,

Support vector machine
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6) UnyToouning/Musung (savings account/
bonds)

7) szuglianvean1svinnudagdu (present
employment since)

8) onsimsreutisziluosidudivessela
(installment rate in percentage of
disposable income)

9) @nuswagiNne (personal status and sex)

10) Qﬂwﬁ/é’ﬂgﬂﬂizﬁu (other debtors/

guarantors)

11) seHgiIa N sinoIdoesiiog daqlu

(present residence since)

12) niwdau (property)

13) 91¢) (age in years)

14) Wun13HouT15e (otherinstallment plans)

15) ﬁagjmﬁﬂ (housing)

16) §WHUULﬂiamﬁﬁa§J:ﬂaﬂﬁu1ﬂﬂiﬁl (number

of existing credits at this bank)

17) 97U (job)

18) SwugSuiaveulunisgua (number of
people being liable to provide maintenance
for)

19) nsénii (telephone)

20) L3991UA19A17 (Foreign worker)

TngduUsenu 1 attribute Ao nan1siAzLUY

dude 1o good wiad1 daunezdulunistise
Aunil bad wladn feunhandulumslddrssauni

NSWAILIMUUTIRBY ToyANSHAFILUY
1009 1 5 fawvu dail

1. fruvudaesruldnisdndula (decision
tree) Wun1ssausiuveduuanisindula (decision
node) uddousafiugieAafinusa o (branches) vene
99N91MLATIN (root node) TUaufagnauaaiilvsly
(leaf node) Tngqaisusuagiilnunsindegumisuy
grvasruliidnduls Tuudaglvuanisdndulauansnis

'
a

nAdpUARANEMY (attribute) vostaya lneusiagisinu
wanwadnsidululdannmsveaeu Tuusazisiiues
ihluglmnmadaduladnluanil vieAuaneg il
Tudauansemeuvidenau (class) fitwualy [8] dulst
nsendulaasrslnedanesiiuauldnissiuunuaznis
annvg (Classification and Regression Trees Algorithm
. CART) dauduluund Usznauseisinudmsundas
Tynuamsiinaula 2 s CART utauenssifeulugndeya
sonifusufouifaumioutudmivnudnuus iy
Anthvisne CART sinnsveneauldlnediiuanudmsy
wiaglvunnsindauls dumsudsiidulssloviuas
Alunsudaenidululdiomn udadennisudaen
fomngaufigamannasideaunisselud (9]
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#classes

OCID =227, ) IoGID#0kD]

j=1

t wiu  Tnuannsgieveslvua t

t wi Tnuanisnvesiiun t

P = uwnwvesszdouiivun t
Sruuvesszfoulugndeyafiomn

P = Suuvesszdouiiluug t
Suuvessudeulugndayationn

PG| t) = uuresiney j wazsuilouiilun t

Srunuvesszdeuiiviun t
P |tR ) = Swnwvesney | uwazsuideuiiluun t

FIUIUVBITLLTYUNAUA t

v

Aatunssenivingaufignenisuusendiviiinisin dfidwnfigndmsunsudaenidulule
VUANIAUA t WARIAINTNN 1 uay 2

A7 1 wuUdIaes decision tree ANNENTBYaYD4 Australian credit
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Creciz amoust

A9 2 Luudaes decision tree 31NNGUTDYAYEY German credit

2. fKUUIIa8INITIUNNGUUIBNLUE
(Naive Bayes classification) lagilua1vesauiieg
Wundndulunisiwniiomnsdiuunnguniends

o '

geandisuau A e k Wudiuvesineud iy

m

fuwdsilmune waz m dudwuvessuysing [10]
dmumduunnguaevdageganandnegrmisdeli
thinnuiuusyhunegaiud i fiuandaiuyes
daudsithane [11] faunseeluil

B, = arg meax 1_[ p(Xi:xile)p(e) 2)

i=1

3. AkuuUINaedlasItieUsyan (neural
network) Usgenn Multi - Layer Perceptron (MLP)

nwrvadlasaieyszam Ae N15an1sEUUNTSEUS

o

ndudeuluanewesdnild Jesznaumeynuosaad

Uszam (neuron) Tideusefy wiwadUssamaad
wilonaasdlassadisetedie TnswisvoseasUsyam
‘1’7iL%amgﬁummmﬁwmiSauﬁmuﬁsﬁu%u [8] A9gNS
soluil

net;= E Wi =Wkt WXy AWy (3)

x; wnu doyawini i ludalvun |

W, wnu dwidndaaiduiusiudeyaidi i ludalvua j uagiiteyawi

31 1+1 lUdalvan j

nauNsisiudalann n1sdkunkaznIs
andguuuule avinisideunuunisiteuinliludadu

pseranndululassigveswasusraninulusssuA
LEARIAININT 3 hay 4
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Q

o /0

O XKD
020 e
074750
O

&~ o

@)

AT 3 WUUIIaes neural network ANNEHTBYAYDS Australian credit

Input Hidden 1 Output
o
o
8 o

- o
QA2
PN

O

O
OEN D=
O L .

S
O A

i A\
O_ : S
Q=
& ©
e
O

207 4 Luudnaes neural network ANNGNTEYAYES German credit

4. fuvvitasenisanassuuulaiain  MulsianeuausLdanguiulseIwasiwUsvinneg
(logistic regression model) TunsiaTIgvnsanasy  watesa [11] Asauniseeludl
ladafnduisnsdmivesuieanuduiussening

By +B.x
T(x)= W (4)

1+e
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5. AL UUIIADITUNDS ALIALADS WUTTU  S1uuuntd wanandnistdiendumasiua (Kernel

a

(support vector machine) lufdwuni@adu (inear - function) tiiewUasdeyaludsdiffiastuluysgl

Y

classifier) wuu 2 pana FuduiiweniufeUss@nsnm  audnvaey (feature space) aunsaduwundeyaiidl

e

YeINIsTmUNmeIIENsTunduy deldiuieu  anuaquinselaogndivszdnsan [12] dsaunissieluil
¥83 SVM fo duseansamlunisdiuundeyaniisa  [13]

+1 0T wWx + b >=+1 (5)
1 2Twx+b<=-1 (6)
01 -1< wix+b < +1 (7)

M5AATIEATaYaaNNTIT TBMThesen Letdenld operators vssunagitainlusunsy
n1sinEngy wardsn1siuundeyalannuuudiass  RapidMiner Studio [14-16] 313U 5 35013 ol
Wilo¥nAAugnFBusiugn (accuracy) vasdaya L Bmsiwnginnuuutaewildnisdady

19 (decision tree) (M1 1 uag 2)

A1579% 1 MANugnFeusiughvesitawuUTIaed decision tree 3NNEXTBYLAURY Australian credit

true 0 true 1 class precision
pred. O 324 15 95.58%
pred. 1 59 292 83.19%
class recall 84.60% 95.11%

accuracy: 89.28%

M13199 2 MALgNFBaiuEvasalaRUUTIRDY decision tree INNEKTBYATBY German credit

true Good true Bad class precision
pred. Good 689 285 70.74%
pred. Bad 0 14 100.00%
class recall 100.00% 4.68%

accuracy: 71.15%
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2. BNTUATEANNLUUIADIMTTMUNLUULUEDE19NY (Naive Bayes) (1157197 3 Uag 4)
M13197 3 AA g nFaLsliugvelayaLUUTIRB Naive Bayes Classification 91nNgudayaves Australian credit

true 0 true 1 class precision
pred. O 349 99 77.90%
pred. 1 34 208 85.95%
class recall 91.12% 67.75%

accuracy: 80.72%

A13199 4 ManugnAesulugIvestayaLUUTIae Naive Bayes classification 91nngudeyaves German credit

true Good true Bad class precision
pred. Good 513 100 84.15%
pred. Bad 158 199 55.74%
class recall 77.07% 66.56%

accuracy: 73.89%

3, BMFIATRIANUUUTARNENUUszEY (neural net) Usznm Multi - Layer Perceptron (MLP) (115197 5 wa 6)
A1919% 5 Anugnaesuiugvestayaluuinaes neural net Uselan Multi - Layer Perceptron (MLP) 911
nauveyaves Australian credit

true 0 true 1 class precision
pred. 0 354 39 90.08%
pred. 1 29 268 90.24%
class recall 92.43% 87.30%

accuracy: 90.14%

M50 6 AANgnFBILiuEITestayaluuTIaes neural net Uszian Multi - Layer Perceptron (MLP)
NNgudeyaves German credit

true Good true Bad class precision
pred. Good 669 78 89.56%
pred. Bad 20 221 91.70%
class recall 97.10% 73.91%

accuracy: 90.08%
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4. /WTIATIwANNLUUTIEDIENNTanneukUULaaRN (logistic regression) (AN51991 7 Lag 8)
M990 7 MAnagnFusEvesleYRRUUTIRRS logistic regression NNEBYATB Australian credit

true 0 true 1 class precision
pred. 0 364 75 82.92%
pred. 1 19 232 92.43%
class recall 95.04% 75.57%

accuracy: 86.38%

A19199 8 MPsgNFRhIE B RleLARUUTIRRA ogistic regression NNERBYAT®I German credit

true Good true Bad class precision
pred. Good 654 200 76.58%
pred. Bad 35 99 73.88%
class recall 94.92% 33.11%

accuracy: 76.21%

5. AWMTIATIFRMNUVUTIEDTUND TAAWDSUNYAU (support vector machine) (19199 9 Wag 10)
A1919% 9 ArANUYNFBLLiugYBITRYALUUTIABY support vector machine ANNEIUBYAYBY Australian credit

true 0 true 1 class precision
pred. 0 306 23 93.01%
pred. 1 T 284 78.67%
class recall 79.90% 92.51%

accuracy: 85.51%

M13199 10 AnALgNABaiugITastaYALUUTIABY support vector machine ANnguTaYauas German credit

true Good true Bad class precision
pred. Good 620 158 79.69%
pred. Bad 69 141 67.14%
class recall 89.99% 47.16%

accuracy: 77.02%
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NAN1SIY LaigrseAunil uazdayadn German wUseandull

Tunsiauuuuiiaesnsinwildddeys  arudiasdulunstissAuni Sanudiasdulunis
Viliiudn deyaann Austratian wuseeniludmnuin  lidhsefunil WWkan1s@inungudeyadanisned 11-12

azdulunisdrsedund (0) wazdanuurazdulunns

o ~ ~ ) ' 2, ° o - LY . 3 °
M137°91 11 LﬁiEJ‘ULWEJ'Uﬂ’]ﬂ'NlIu’]Q%LﬁuIUﬂ'ﬁslﬂﬁgLLaglﬂJsﬁrﬁﬁﬂuﬂu ﬂqmm@;ﬂa Australian credit 377N UN

T03ar0UUUTIRDY
anutazdulunsauni(%)
Model

415% Taigsy

Decision Tree 84.60 95.11
Naive Bayes Classification 91.12 67.75
Neural Net (MLP) 92.43 87.30
Logistic Regression 95.04 75.57
Support Vector Machine 79.90 92.51

ndoyauesngy Australian credit fanunh  anlulunshidissfuiiaiianainnissuundeyaves

snthilunstrsgiuliagenananmsduundayavesuu  wuudiaed Decision Tree fio 95.11% Anutiu 657 fegna
$1804 logistic regression fie 95.04% Anillu 656 fegns  9nduIunguiBgneisnLn 690 fees

NTMUIUNGUAIDELNMINUA 690 FIDENT Uazdlannin

A13199 12 Wisuisurmenuiiasdulunsdissuaylidissunt nqudeya German Credit 91nn153uun

U03/ATDIUUUTIRDN
ansnianduluntsiunil (%)
Model

LT Talainge
Decision Tree 100.00 4.68
Naive Bayes Classification 77.07 66.56
Neural Net (MLP) 97.10 7391
Logistic Regression 94.92 33.11
Support Vector Machine 89.99 47.16

£ '
] e

Aanunagidulunsladdrsyauilasianainnnssiuun

Y 9

NToyareIngs German credit 1A1N9E

Julunsdrssiuiiaiignannisuundeyavesuuy
§1894 decision tree fia 100.00% Ay 988 fragns
NIIWIUNGUFIBE 1T avUA 988 #9819 Uavil

foyareauudant neural net fie 73.91% Anidu 731
MBE9NTULIUNAUAIBE 1 IVILA 988 FBe
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aAUseuaaTUNANTIVY
uIdeladnausuuuIanInIsIi AL
dude waznedouUszansa mvesLUUsIaeensIH
azuundudelagltinedamiiosdoya lnevaasuiuee
Toya 2 NqUAD AzuuLAuTeUssAosamsidonay
Uszinpigasiiu adrsuuusiassnslinsuuuduions
danesiiu 5 35 loun duldnisdedula nsduunngy
waniug lassnguseam nsannesuuuladann wag
FUNDIAAMBIUNYTU nsNAdRUUSEANSAINUDS

LUUD189991NAIAMULLUEN NANITNAFDUNUIILUY
$rnesiiAfiandelnsseussamifionis 2 ndudeya
lnguuudnaesdussdnsamasanlaUsednsam
90.14% fiuyadayadnnUseinaosainside Lag 90.08%
fuyadeyadnUssmeaeesiiunudidu Useansam
mml,l,a,iue]’ﬂumiaﬁLLuﬂ%a;gasuamumﬁ’wamﬁiﬁﬁﬂm
lnan1sfinwainngudeya Australian credit wag
German credit (miwﬁ 13)

M990 13 Wiguiisuaanuustdudilunsiuundeyavesuuudiaes

Accuracy (%)

Model
Australia German
Decision Tree 89.28 71.15
Naive Bayes Classification 80.72 73.89
Neural Net (MLP) 90.14 90.08
Logistic Regression 86.38 76.21
Support Vector Machine 85.51 77.02

nvayavasnguiauuiugilun1sdniun
DUAFINANIINUUUTIABY neural net 14 2 Ngutoya

b Re

fa Australian credit Asdu 90.14% uwaz German
credit Antdu 90.08%
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