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ABSTRACT

Employment status and income of people in the country are indicators
of how the economy of that country is going. The objective of this study is to fit an
appropriate model to predict the employment status of the Thai population as well
as to predict the income of the Thai population by using the logistic regression and
multiple regression models. The analysis results showed that male (Odds ratio = 2.187)
who live in central Thailand (Odds ratio = 1.231) and have post graduate studies (Odds
ratio = 4.516) have a higher chance of getting a job compared to the general people.
While the male who have post graduate studies, being government employee and
having occupation (Public servant, Clerk and Technician), have a higher average income

than general people.
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7199 13U Ml591nN15UsENaUsINa A9 A RwRoN ALY IMToRUYIEMEDIINYAARALEN
p¥adou fuduneldomndufuiifnuludaasvsionieluifld venainduarlitusm
Aegsiavesniaiseulaglilasuadng Wudsutunela

5. selaveniusou

seldiamnuesaiadou Usznaude

5.1 Adnawaziuiiow Buseiauing Rulula (Jusu

5.2 MlsgnSanmsUszneugsiansinuasuazgsAadu o



5.3 gldnningau wu Andniidu aduand aonds wazdutiuna
5.4 Rulasuidumstiomas dunids Urung Ruyunisding
5.5 selalaiduiniu Wun yarvesduiuazuinmsiilasududmmiloes
Adns Buiflou yarvesdudmiosrmsfiniaizeundnuazuslanies (sauAUsziduaieh
trufinidoududes) vieldsuulaslifesdo
5.6 Tefuiidufiiudy 9 wu duldfuannisuseiudenieuseiudin
FusieTaaanniuwts wagsesudu q lulssunmieniu
sldUszsn Wun seldiomenesndadou wildswseduiiduitudy 9
lude 5.6
6. Al¥TgveInTiau Usenausie
6.1 Sruauiufindeuldliseiiiededuduazusnsang q weldlunis
ANTIUN
6.2 yarwosdumuaruinsiilasuidudumilwesding Guifiou udvie
p1nsifITeundntazuilanes (uAUssiiuandthuinfideududveazegorde
109) wieldulaglifeste
6.3 5799183U 9 WU A1018 1TUUTIA AndeUssiude Araainiuuys
aenibesny waz edefiildienisuslansy q
Alddneifionisgulnnuilag léud sred1evisduvesaiudou uilisa
sredeBu 9 mude 6.3
alddrevesniaFou luswis Avioutrszthu fhu uaysediefionsazan
yudu q aaenausedteiidainduniseon 1wy 1eusziuiinvinasauming Suazan
nasudseadesiw/nue. sy
7. @NTUENINATYINAAIANYDIATISTOU
lunsieszideya lWdnduunadisoudunguauanugmaasegianas
danu Inefrsuarnurassieladiulngvesasatou @a1unIwn15919u UsEianves
AunsslluBamsusiuazerdmdundn Tngldiiauadu 4 nqu feil
7.1 {NBATRWIMSNYAT (IUNTVIUTEUMELR)
7.2 fanfiugnavenuLes
7.3 gnine wuseenilu 2 ngugey Ao
7.3.1 guUURNATIN 10331015 Pnuims ialeundnau wazndnaug
TusnIs
7.3.2 uiTRlumssan uazneaiis auawnYes ALY
7.4 laildufchnuludaasugia vneis yaeaseluil
n) wsithusEegivhaudiu
) YRSy



A) {iNBeno1y warAuYI
9) fliannsavienld ileaainfinismisseanievidedala vieidleaain
Butheideds
) AUYINIU
8. nquAlulnaveniusoussEsunuliUsEIsanuRaou
wnefis Msdndmunadiseusanidu 5 nau Wi 9 M Wiaznguiidiuau
Wity fesay 20 vesrauatuFeurianun) TnsdadesniuFeunumsldusysrenuso
Weuantesluvann Manauaiulndd 1 Aenquiliiselstionian uazeiulngd 5 Aenduil
feldunniian
9. nilAuvasataudon
mueds yaAuiannisfBu nsiindensndausing q wu diu dnu 5o
naonau Aweuaiedliluniadou suinisteideduiguinauslnafidslallidsztures
aundnnnauluadateu u fugavhoveufeuiiudanounsduntval

2.2 MSATIZVNISaNnBYARIEAN (Logistic regression analysis)

NMIIATIENNSanneYasdaRn (Logistic regression analysis) 1unailanis
AATEEDATIRNIN (Qualitative statistical techniques) MFIATIERNITOANBEABTARN
wuadu 2 Usziam Ae (1) nsimszinisannssasiafinninim (Binary logistic regression
analysis) kag (2) N153LA18MNITaN0REABIARNNY (Multinomial logistic regression
analysis) M3 ASIERNIsIRAREARRERNTN 2 Ustian uanssiulugushudses Taefinns
Answinisannesasdafnninaldiusiulsaaiiutsesnidu 2 nguees (Dichotomous
variable) fiddululd 2 @1 Ao 0 fu 11y nquitiimanisaifunguitlaifingnisal
drunsiiesgiasdafnuuunuldiusudsauiiivatediuinnit 2 ngu (Polytomous
variable) 191 Tsemenunaiiunasgiunisliuinisgs Uiunans uagen msinszviasdadn
fulsneiie Weviunelonafiasinmanisaifiaulalasendoaunmsasdainiiadatuan
yasulsvihuneifideyaduiuusifidoyasgluniniizing (inteval scale) 1Busgretion
(Nae1 Nivedywl, 2549)

2.2.1 I99UszaeAYaINTIATIERNITANnYARTARAN

dievungindamansainidunielivieilonafatuinntosidissde
Tnefinsimuaddulsinimionanssfiniairasdmadenisfnumenisaidug wagly
fanfagilisudlaamanindamamsaiiu 4 16



2.2.2 AILUUNTAATIEVINITONNDEARTARAN
nsUszanamauiaziiuresnsiamsnisallaeiifuyUsdasziiie s
e aiduaedafnazuansanuinvziuvesgnisalaasieluil

prob(event) = Traa

(Bo+ByX)

el B, Ao Arped (Welulidvdnavndnlsdasela)

B,  Ae AmiduUsyAnSuesiiulsdase (Ussanalaaindayaduns)

X

Ao AUsdasy (AUsvinune)
e AB aBNTSNUSTIUYR (HAUTEU 2.71828)

(%

lunsalnddmuusiunevaness (N) Hituasiainazuwandugudiail

prob(event) = L
1+

-z

prob(event) = I

eZ
119 7 1 Linear combination ‘ﬁa&ﬂug‘d
Z =P, +B,X, +B,X, +...+[?>pxp
v gj 1 I3 1 a ¢ @A
Aty aunasiluvesnishiiauwmenisel Ade

prob(no.event) =1- prob(event)



2.2.3 N1ATIVFBUAIUUUNITONNBY (UFIHINE %buaqa, 2561)

mMsnsradeufwuunsanasadumedanisilddmsunisium (detecting)
wSens1ndeu (checking) Jaymidntulunmsinsginsannes Weswnsldawisadule
1 dhuuumsnanesiilddumnzantudeyaviold fuulsdiemnusiduiivesiimansaaey
Fuuu Feusznaulude

1. A5 UTRANNRAVDIAMUY (Model Assumption)

HuteanufiAsaiuarnainindeudu (random error) Lagn1IATINEBUAN
uaninu (outliers) i 4 Fagsil

1. AmannnAsuduIziianedy E(g)=0

2. FemeLAADUduABITinILaNLIIINA

3. FanaLAdoudNIziinTILTUTIUA

4. remendeudy € azdeuiudaszdedy

2. asasaulagldununin Half-Normal Plot (35695 gudynas, 2550)

nsaladadnuulagly Half-Normal Plot with simulated envelope @5
Normal regression model Faaualny Atkinson (1985) LHUN1TATIADUNITHANLIIVDIEIY
mde (Residual) Tngn1sthAndaysaves Pearson residual 91nduuudile 1nansIdy
Half-Normal score ¢1(%j Tnefl ¢ Ao HeidunisuanuasasauveIn1swanuassni

Y Falian

IndiAgaiuAIAIANNIg YAl Ao UAUNINTY §1A1Y8Y Pearson residual nnAleglu

. v o 4(1+n=0.125) .
11795714 MU Demetrio and Hinde (1997) lausutduy ¢ | ——————

envelope u@ne31 Pearson residual Suiin1suanuasdsni Wiliams (1987) lfauenis
MTIAUANUYNABIVDITILUUTIaRRLAglY Half-Normal Plot with simulated envelope
Tnglderduysalves Standardized Deviance Residual wesiinuuiigniSesdiu (antesly
1) wgana137 Half-Normal Plot with simulated envelope @wsaldnsiaaeuldnade
aunifesfuvossauuuuas Underdispersion %138 Overdispersion 14@28 n1sasiageu
AugNAesueauuylag Half-Normal Plot with simulated envelope fidunaunisadng
il

1. afrenuunazAuIuAIdUYT0ives Standardized Deviance residual
uwnuee Iy, Sesddundesluinn auudunudie dg

2. PrapeuUsny 19 ¥a (wupihlidiassiuusaiu 19 ya vsoUszanu
5% vaslonaiagyiliien |d(i)|ﬁmmﬁqmmﬂﬁqmsﬁazﬂalﬁm Frogaeldiduszvosanadoves

Standardized Deviance residual) nglvaauuiingwuuluds 1. wunzay
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3. asmsuulagldiinusnuainde 2. lddudsdassyangdnuiiwuui
adalude 1. AuiuAduysalves Iy Besdduaindeslvinnuaunuiig dg, laeh

k=12,..,19;i=12,..,n
4. AUINAIPNER ANEIER uazANRAYYeY d

20

5. wiendn dg A1vngn A1gege wazAedsues di, AUAY Hal-Normal
score

N139539d0UAINYNABIYaIMILUULAY Half-Normal Plot with simulated
envelope #13158417 519 Half-Normal Plot U99@21LUU 81A1 Standardized Deviance
residual filéannnisad1edauuuynan egaelidulszvesdiadenss Standardized
Deviance residual #il¢1nn1ssiansdoya agldimuuuiuiuiuuuiimngantudoya
1Nl

2.2.4 nMs\Aendauuuiwanzay using fﬁl’uaqa, 2561)

Tumsfinnsansduuenvasiisuuunaefnuuiivnzaniudeyauayd
Uszansamlunmsvihunenseussunaminaifgaiu gyin1sinsenienesiiansandimiiuy
Tawnzantudoyauniign dsaunsafinsanldandadaseluil

1. nsiUSeufisuan Deviance Residual wag Degrees of Freedom
N151UT8ULNEUINS1d7UTE1I19 Deviance Residual Wag Degrees of
Freedom tJuinauailun1sfaisa1i1iin Underdispersion %38 Overdispersion Tu
Binomial counts "3elil
® {11 Deviance Residual tag Degrees of Freedom fiAnlndlAgsiuuin
wansifuuutumnzantudeya
® {11 Deviance Residual HATU1ANIINTOLNIAU 2 1N1UBS Degrees of
Freedom fodiuuuiulimnzautudaya

2. @06 AIC (usfing wagiidun, 2560)
adm AIC 8811910 Akaike Information Citerion tJuaaffiauslaeg
Akaike H. Tl 1974 fauuiAnveenisas1sada AIC Ju fs n1susuAUszananzinasidu

gegame I weslufuuufsINTUsEIN Ao

Y =By +Bixy +B,Xip o+ BX, TE;

P 2 v O & o 1 o 9] N
Tne? €~ N(0,67) aalu Hendunnzirasdudmsu Yy, Yy Y, Ao



Tt e
L (chz)% 26°

n 1 1 2
—H—)}/exp( 2 |: BO Bl (i BZ 27 BP 'p:lj

i=L (21:(52

;)%exp(_Z_clszi[ - Bo- BuXis- BoXip-... Bp 'PT]

(27‘562

wavann3fugIusTIITIRvesilsidunzinazly fie

12 i[ BO lell BZ 27 Bp |p:|2

n n
LogL :—Elog(Zn)—Elog(cz) 27 2

DD
=3)

Wae
AIC = -2 X logL + 2@ wiunsfiweslusiuu)

ilo TogL Aie LogL funue o* ¢e MSE uwaz B; e B
flaty Suuns1Ewesly Logl iy p+2
Tnesuuuiiliien AIC desiignasidusuuunigniden

2.2.5 dn51d7uaand (Odds Ratio)

Odds e dns1druanuiiaziuresnisiinmgnisaiiaula P(Y=1) fu

avudasunglidaumnnisaiiiauls P(Y=0)

Avnaziureanisfinmenisal (V)
3

P(Y) = Arnaniasiduveanisiiamegnisel Y
z = Hsrduvaasudsiuneg

>
>

AUTYIUNY (x)

U 2.1 nyiilandunisannsyaeadn

11
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AUNALA P(Y=1) = anuhagturesnsiinmnnisaliials
P(Y=0) = astnaziduvesnisliiamenisaifaula
Z = Linear combination ¥84kUsvinueve
(Bo +BX, +BoX, ++B,X,)
o & 1 e’
AaTiu |:’(Y=1)=1+e_Z "o (2.1)
P(Y=0)=1—P(Y=1)=1—1+1ez=ﬁ 2.2)

Y

9INAUNTIN (2.1) wae (2.2) @awnsaman Odds ratio vesmanisainaula lassil

POYeY) 23)
1-P(Y =)

aunsii (2.3) LuJaﬂmsﬂuﬁUéuammimaaammu (linear regression model) ) lnwnnsld
Natural logarithm %1 2 $19v38ns aylasuuulugures loglodds) il

|OQ[M] _ log(ez) =Z =B, +B,X, +B,X, +...+ B X
1-P(Y =1) ot

2.2.6 NswlananleAn Odds ratio
Odds ratio (OR) Ao dnsn1slasunlasvasmuinazidunsslonianaziia

wgnsaiauladefuusdassdeuly 1 wie

® {1A1 Odds ratio = 1 wanein nsdsunlaswes X liflwase Y

® A1 Odds ratio > 1 wans e X wWasuly 1 wie vililentans
Aamnsaifiutuenhedusihg) Wedleutuduiues x

® {1A1 Odds ratio < 1 wanein e X Wasuly 1 wie vlilenianis
Aawmmssianasenhoduing) Wewieuiuaufuues x

® nsdiA1 Odds ratio < 1 feusunaiudesaznsiudsunlasvessn Odd
AN (1 - Odds ratio)*100
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2.3 N5ATIZHN50A00Y (Regression Analysis)

NM153LATIERN10n008 (Regression Analysis) LIun1s@neIAIUEUNUS
sgriafudsiausiaeasiiuly Tnsfiarsaniesuuuuiidululdvesnnuduius wagdhune
Y9IN1TIATIER Fo maun1s Fuuu wiefleddunisadaansiioslddusunuues
AuduugszfuUsE saesiitulUTy sieierldUss i evueue s
wUsndleannaiitvualivesiinusdug Mieidesiu Senfulsideinisussuiunde
¥wetuinfuusny (Dependent Variable) waziSenduwusdug fidawasefuusniuii
fuUs9ase (Independent Variable)

N53ATIEINITR0esmNTE AuRLUTI AT sEFUN1S IR SURs AR
(Interval Scale) n3eun18n31d7U (Ratio Scale) waduUsdaszdu onaiisziunisinls
NNUIAT1 windlsEaun1TInuIns Ny ad (Nominal Scale) ¥30u1m518UsU (Ordinal
Scale) afosnnsutasiudsdaseiu Thmduduussiu (Dummy Variable) daianiu 0
v 1 Wikt (Usfing WaLNALI, 2560)

2.3.1 UsEnvadn1sanseinsannay
N13ATIZNIT0R00ELUIEDNLA 2 Uszlan Al

n15annoeLT9LduLlleLien (Simple Linear Regression) LJun1s@nuyn
AENTUSIEMIeTLUTdee Feazdszneudeiudsmu Y f1uau 160 wasiisuls
a5y X 1w 1 # n1sRensandnwae Ll TuesnuduRussynineiudsiaaesd
#A1171507R9715 LANNUNUAINAITATEINY ITuuNTLTUFuATIvSatdulAe 1wy
YpenNUFUNUSIdnwa Judunse aUnNISHERIANNFNTUSSENIiILUT X wardauus
Y ageglusuvesannisidunss uazFennisannosiin nisannesidunse (Straight Line
Regression) #38n150AN0ULTLEULTILAYY (Simple Linear Regression) kA 1kua LUy
Y99ANAdURUS HanwueiBaudulae (Curvilinear) AT udesnaunisidulaelidu
AuduRusTy SuuiliueesauduiusseninsiudsaesiiidnvaziduLdunss uay
Usznaudnesudsdase X wiesiaien aunsaifeushuuunisonnosdadudaiien el

Yi =B, +Bx; +¢

LAZAILUUNITONNBELTLAULTLABIvIUsEvnsawn N A

Y, =B, +Bx; +¢;1=12,...,N
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Wedi Y, #e ﬁ'ﬁLLUie"juﬁﬁaLﬂWi’l (Yoya) ¢ (Observable Random Variable)

a

Bouaz B; A9 wisdiweivesiiluy wInduUszavEn150n098 (Regression

Coefficients)

X,  #e fuushigu (Non-Random Variable) #38 fauuse3e (Fixed
Variable)

g Ao widamawdougs (Random Error Term) fiflAade
E(g) =0 way avmuususu Var(e)=c" ¢ waz g; Wu

'
[y [y o

asvdaiuuariu dufie AULUsUTIUTM cov(e,, ;) =0

dmMIUNNAURY i, i # |

N1531AT12YNTannaLdadunyam (Multiple Linear Regression
Analysis) [Jun1sAnwianuduiusseninedundsaiy Y §1uau 16 dududsdasy
unndmileds franuduiusszninsfulsnanasinusdasefananildnvuzidady
Turnsfmesind is1azFonnsiinTginisannosnyamiuil nsonneeldudunyan

(Multiple Linear Regression)

Y

muualit Mnvunsanaeeigitesiuiulsdy Y Fadusudsnu wazdudsdase p f

A Y

1A Xp, X,,..., X, vhussdsrfuiunisonnesidaduBasion 9 Y, Ae duusdudan i

[
0 Y

AT X, Xip,. .., X bugavesdudsdasziaonndesiv Y, dsu duvunisonney

i1

Wadunvan Ao

Y; =By +Bixy +Boxi, .+ Bxp, E31=12,.. N

g Y, B AUsdy
A o a £ = a I3 @
BosBisBys-- By AB dUUTEANINI50ANYYLUUNITIULADIVBIAILUY
I v A & a ! v a1 v
Xizs Xizr -1 Xip Ao AUIIIUUDETERBNU LaZUAAIGT
g, Ao NaFIAAIAARD U

2.3.2 AUNNIYVDINITITLNDS
F1U5LANTNN50M0B8ANSUA L UUNITONDDUTUAULT LAY 58NNI51TL0DT
B, waz B, Tusuuunisannsyin duuszdnsnisannos (Regression Coefficients) T

Bo Ao drudaLnu (Intercept) nunedle AadsnIn1shankasauaviluves Y,
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71 X; =0 dwmiu B, fo a1udu (Slope) voaidunIsanney xvuneia n1siuasuwlasiu
Aladeves Y, e X, indundonie
® {1 B, fAwniiu 0 uanedn muusmuuavmuwusdasglufinuduius
\Wadusaiu
% a0 1 1 £ £ a a U U € a
® 01 B; #Awnn 0 wansdinlinuLasfiuUsdaszilnUALNUSIA
ureiy wazidumnuduiusniauin
e i1 B, datounin 0 wans@ILUINLLAEAILUTDaTEIANNENRUSITS

dusanu wazdumnuduiusniay

duUsz@nonisanneedmiumuvunisonneenvea B, ,j=12,....p

a !

Sun71 dulszansnisanaouuNaIu (partial regression coefficient) nunefs n1stUduLUas

'
1 =

AnadsvesiuUiny Y Wedudsdasy X, WinTu 1w leefidmunlifudsdasyaue

AR

)}

2.3.3 nsuUastaya (Data Transformation)

Junmsandunisulasteyavesiaudsnu fudsdass viorasiansiauys
dielildgunuunisannesiidulunudeaunifiugiuuazdiiodensussunurmnimes
Lﬁ'amnwudwgﬂLmemmas Y, =By +B.x; +& 30 E(Y;)=B, +B.x; Limngauriu
Yoya Bnsudladvilaludesdu & 2 38 1Hun

1. ldldsuuuunisanney Y, =B, +Bx; +¢; LLazmgﬂLmeiamaaﬁ

WHgEun I
2. ﬁmml,ﬂaﬁagmﬁa’tﬁgﬂLLUU Y, =B, +BX; +& wmnzauiudeya

msuAlrisusnaglagunuuiidudounasusaiunnuesnuduiusld winis
UszanuAmsiinesargien ditnisudasteyavszvilinisussuiudinisiiines
18071 Flunuddeauilagleisn 2 wuwendu 2 wuudsil

nsulasteyadmiuaruduiuslifudunsuddiranniadauguiinay
wUsUsruA

lunsdlfidiraiatadouiinisuanuasusndnaziinauulsusiuned
LAAMNFNRUSTENINS X way Y Lifudunse miLLﬂaq%ayJaawﬁ’%ﬁuﬂﬁﬁéfnLLUi X

wirafiliulasius Y wu y' =In(y) vie Y =4y wszerwihlidnainnioud
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anandAlidulumudoanuidosiu dufe orafinmswenuandunuuduililinisuanuas
Usni videenafianuuususiliingg

nmsnsvdeuidnludeswdaroyadudsniold dufunisinenaununin
A19NIEIENIN Y kay X f1anvazvesnuduiusnsonisanasuduldule
Tifnsandt Wudulkeguuuule udndeniBnisulasioyafivmnzautuguuuuiu fauans
Tunn319 2.1 Fauansguuuunisannes waznisudasdoya X 1Uu X' ee1ed1e n1suvas
foyadnuardorahlienuduiudssning y uay X' Hudussildlaglddsmansznusie
nMsuanuases Y iloudasteyausiazass Iaresiuuunisannesandeyaiiuuamudn
LaEATIIEUMENTNANTMuesdILvED Leginduuuanassiildanmsulasteyaduly
muiidesnvield

397 2.1 Unuun1sannseliiludunss Wiliauuususiuresrunaianieunsd)
wazn1sulaslays

sULUUANNFINUSSENING Y uas X nsuUasdayavas X

(n) x"=In(x), X' =X

(@) x'=x*x =exp(x)

(m)

nsudasdeyadmduauduiusliduidunsuazAnaiadauiiaaiy
wususaulained

Tunsdifirnuuususuvesmnaiandsudulsinsinionisuanuasliifuuuy
3oiRntuiiaeansdinisudloilalaensulasieyavesfatsnia Y idesande
sa0svziAgadosiuduysnn Y nisuvasdeyaves Y usnainagsinliien

Usne w
9.
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o IS v (7 ! o 4 Y a [ k7 14
AaALARaudAURUTUTINAITLGY Stonadlevilrgunuuanuduiusaniaududulag
= & o % o o & v o 1% 9
Wasunludunsild uvensenadndudewdasioyares Y waz x lundou 9 fu
nswasteyaliiidnwazaedi FuegivyszaunsalveiTou1iniiena
O3a09NAABIYN KALATIVEBUAUNTENILAMILUUNITARRRETIMINEaY FBn15udasdoyaTds
wismdunfenlunisiesiginisonneeiduduife n1swuasuend-aond (Box-Cox
transformation) Fstaualay Box kag Cox Tul 1964 Fsdelunisundaymniainainpaou
duiinisuanuasdnuazid (skewed) AnuwUsusiulivindy wazanuduiuslidudunss
nsudasuand-aend dgnslunisulasteya Y sl

log(y) ,»r=0

dio Y Wumwesiulinui y > 0 way A Aemisdmesvesnisiias fiRee 9 U89
A agldinsuwlasdeyaumn dail

ANSN 2.2 NMskUasuang-Aang

A y' wes vand - aend y' Tume§jin
1-y? 1
? 2 y?
1 1-y™ 2
) y

1

= 1
- 2|1-y 2 —
: - 5
0 Iny Iny

o
o1
N
7~ N\
<
N |~
|
H
S

H
‘<fo
I

- B
v <

<

naitunsivun A vengaudmsunisulasteya Y fe lhena1 A

'
P

il SSE fiAvesiign nisasnisiinvesilsiduniizuiasluiidiuiniign viefasan

o

'
Y

PNYNAMUGODY 95% 1oe A Tdn A A zaudzaneglugiennnuiieiu 95% Tules
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2.3.4 NMIATIVFIUAIUUUNITANNDBL T Y

mMsnsradeufwuunsanasadumedanisilddmsunisium (detecting)
wSens1ndeu (checking) Jaymidntulunmsinsginsannes Weswnsldawisadule
1 duvunsanesitldtumngautudeyaviel fuudaiinrwdndudesdinmannaey
Faznsraaeudeauuivesiiuuy (model assumption) WudeaunfiAefuainaiaaiou
41l (random error) Lagn1IATIABUATBNLNAS (outliers) § 4 Fadal

1. ApannnAsuduIziianedy E(g)=0

2. FemmLAADUduABITinILaNLIIINA

3. FanaAReudNIziiA LU TUT LA

4. eanadeudy € azfeadudaseredy

2.3.5 Madendanuuilivangay

1umiﬁmimf1§hLLUUmﬁﬂmaEJL%aLé’uwn@mﬁm%%’auﬂamﬂéhasifmﬁ?u
o199ziliuuuvanefuUUvNzaniuteyauasiussansamlunsiunenieUssanuan
TndiApafu finsisgidsiesiionsanivuvulamsnzauiudoyauiniign dsaansa
firsanldandadasoluil

1. FuUszAninisdndulanvga R’

&uUszansnsdndulanvga (Multiple Coefficient of Determination) %38
R? Aednduvesnnuulsduiianualuinusmuiiamisneduislddofuusdasylu
fauuy feulsaansald R? W@usiamiuanuisavesiuuuivmnganiudoyauntos
dedlald thufeinnst R? fasdoadenduuuiilian R? gegn Ssanunsodiuaaildaingns
_SSR SST-SSE ., SSE

1—
SST SST SST

R2

Tnet SST=D (y,~y)*, SSR=D (9, -V)* uar SSE=>_(y;-¥,)’
i=1 i=1 i=1

1999710 0<SSE <SST @athu R? FailAndaus 0 89 1 30 0<RZ<1 &1
® R? =1 uansd1 SSE =0 nungAnudn yn 9 9veerdunnzag Uiy
mMsanaosUsTann TuReruiunsimualy Y dunsaesungléde
dunisannes deluiiimneedanuduiusfuludnuasdadu
® R? =0 uansi pnusuudsiausly Y Tlldidoswnan x
® R? fia1lng 0 wamadn Y wag X danudunusludnvusidaduiloy

o R? fAd11na 1 wansdn Y way X Janudunusiusnuas3adunin
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widINazAessziande nsindulsdassidnlvluduuuiuldvinli R
anas wazduuuniiduusdassyndilusuuudineglien R? unnfign deaduidsliaasldina
&~ ' a a Y A d‘ Y £4 2 < Y

Uiigsegaferlunisinsanfmwuuivinzauian Inenaluis1agld R?x100 Wuduen

falasidudvasnnuduiusludnuasdadusening Y wag X

2. ﬂ'ﬂmwﬂmﬂLﬂﬁaummg'm‘uaadqumﬁa (Residual Standard Error)

MIAAIILUUNSaRasefiaUss A TesduUsyansveinisanaes
deUszunauradsvesnlsaudiefmunavesiiusdasy uazvuealnlvesius
pna Tunsdifidunisusssnasuuutisi mﬂizmmazﬁuagﬁuﬁfmmmm?{aummgmsum

d72u1de (Residual Standard Error %58 v MSE ) 1iialviasanuidesiuuau wanaingesinis
1% VMSE fifniles tumeswuuimunzaulgnnsuuud R HAu1n wag vMSE fipies

dmsunsseuiisumnuunisannas e VMSE aginitnael R?

'
a

wmgImsiiumnysdaselag Amudilulusiuuufagifine R? waduiudiuusdasenly
finudAgresllsdaszual onavilia1ves VMSE ldanas duuuiifde sanuuidan
VMSE g9 Gaaunsadminldaingns

lnen Y, Ao Ardunmvestoyadin i
Y Ao ANINIalveITayARaNl i
n  fie Iwiudoya
3. dom AIC

a o v a
FNYALLDYUALLAAININUIN 10

4. gan BIC
ad@ BIC gau1a1n Baysian Information Criterion @aia@uslag Schwarz, G.
1wl 1978 duwAnmileuiu AIC walinsthdrwudrdunanievuindiegia (n) Wi

W130d1978 Tae
BIC= —2 X log L + 2@wun1513meslusiiwuu)

Inesuuuiiliien BIC deeiignazdusuuuiigniden
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2.4 yATeiiRgates

msfnwasalifeldmumuenans assunssn warnAdefiieatoudieun
AtfuaywaidY Tm81/?’1miﬁﬂwwm‘ié’ﬂﬁuaa;:ilf?imsmiwmsJ q v fail

NN1NT09 NNy (2557) IeAnuntladefidmarenisiiiuii Snsnsineanuy
ngAnsTUNIIMINIUYInaenIulymi guassa wazdaiausuuzlunismisudiadasay
voatudin Usev1ns Ae TadinumIngndemalulagsivuenanside Ingunasvan
faun1sanwludnns@nel 2550-2554 §9uau 7,593 A ﬁﬂﬂﬁ?jﬂé‘h@&iwLLUULLﬂa%uqﬁ
Tngldnhenmzuazauidutugl linduiognssiuiu 390 au Ansrziarmdiiuslngld
laawanf wan1sfnwinuin 1. Jedeildsnadenisiauivesdudinlduondu 2 dau fe
Hadudruyana uazdedenginssunismausii lnetadedruyanaiinuitdinane
nsiouhwestudin 1éud o1dwvesdnn susrmian anudugin anudesiulusules
ANUNAMANIDDN wazUszaun13ain1sineu Yesdndia d1utaduiungAnssun1snaui
fidanasonisiiousi Idun aswisudidiunsufinnesnismdeyadnnarsiieafy
FLUUIY 2. Uaudianans e uinuszana 77% @uiadianangaiauinussann 82%
Tunmuwuidaudiedlonuiussana 80% lasvhanunsndussanaiesay 68% Tadindil
svhdesay 50% lWFutuieutiosnind ddumaassgmanitioiinisausenluyienleg
peusududoufivhnindnisinuioindunsienuus fafunsinvadsdasiouliiu
Idadiedifinuiuarldiufounswmiinduszinueimilwostudefiavoonluniit 3.
wyAnTsuN1INUvestudin wuit Yadndiulngmenanfsaduiumaauiiein
dodumosiin so9aun fe dentidefant TnsdnnuunasnuiadasiadeUsvinuauay 2-3
WAt uenanisenuin ddadinwdnddeunsatasnudiuneeinassmaUszan 89%
funeufinesUszanm 77% Asivadinddsislunisatasauninigafe aanduas
aviTiidisansinu sesasnde Jeidosesuith wazmsiiauniinvhegieu muddu

21590308 999578ana (2555) Iddnundadeiflanuduiusiunisiaui
warn13UTENoUDINYITMAnINe 1§ 1 vNg Y Un13finwn 2554- 2555 91uu 1,209 Ay
31ndd59n15fAny 91uu 1,245 au Antlusesay 97.10 wwiesilelunisive 1oun
wuvasuANLAIEMsinwh thieyailduiirszsidmeadmdemssaun Tiud n1suanuas
A wagAr¥osay nan1sAnwimuin TadindawineudiAnwidesay 27.6 Ta1ush
sewinfnunfesay 32.2 uardnuimdsduianisfnundesay 40.2 wihenuivinduuidn/
osAnsgInaleNTULNTigaieras 56.1 Buouilldsudnlngjfio 10,001-12,000 v Andy
Yoway 26.2 dwdudadinfdalaildnui awnandslallfihaunniian wuiisedlsdneuain
mhenuiosas 61.4 dudymiinulunmsiaundsdusansinwmnnianldun s
fignlalaflé¥enas 36

w3 \ouduau wazany (2559) lidnwiiadefuussrinsaaniues

= s (% (% a

wilnauszauujiRnisluliaugnamnssuvusy daisuduesa Jaminsrees Tingusea
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delFeuiiisutiadusnulszansmans loun e o1y sedunsAne anunwausa sey
elddofiou warengnisviiay fusnsdsduinasenisdnduladeniiauresmngu
seavUfuRnislutinugeainnssumusy daiisudvesa Jaminssuasanaaiumsol
Auswswdeyalagliuuvasuauainngusegsanminnussiuufianisiviemluiey
PRAIMNITUMNTIY BaLiisuTuesa Janinszens 41udu 400 aY dudregnalaelyly
Auuazidu dennguiiegisiuulamanudndiureinguana mnIsudiuay 10 uEn
UStmay 40 g uarl¥isidonguietsuuunuazmin adanldlunsiengideya 1dun
Yovay aud dudonvuninsgiu wazihdoyadilifanuuuasunimaniinzilagld
T-Test wag F-Test (One way ANOVA) wan1sansnuin winaudumeene Sevag 77.75 4
91858117919 20-30 U Sowaz 69.50 AseaunisAnwaylIyqivseiiguin Seuas 47.50
TanunImausawnnau Sagay 51.75 dsnelanawiau 15,001 — 25,000 U S08ay 60.75
waziio1gn1svnau 4-5 Y Soway 40.50 drun1sileuriisudaduaiudssvinsaans
Auananaiy fnasonsdadulaideniauiiunnsstuniolsl wudt e eng antunmasa
seiunelddaifiou warengmsiauiuandedu Tnadenisinduladenyiauiliunng
fu Sflssiuszdumsnnuansiuiinasonisinduladenyitediuansnaiu

949719 3nviamna (2558) liAnuniadedifdnsnarenisivasuntasels
vosUsznailuiufinsiauiunassgiafivn Muowne ynawns uiden fngusvasdifie
Anwnansgnusiosoldvosauluiuiionnnisiamnasvgiafes nglddeyasold
ASUIoUINE L IUUTEYINT UWArdoyan15dITI9N1ITUTINUYDIE TN UAT ALY A
Faustll n.el. 2508 F98 wa. 2557 daAsgideIEnTieTsintsoanoengan (Multiple
Regression Analysis) #a21nn1sAinwn wuidadefiinadenisidsuwlaseldvesnsiiou
Tuiuniassghafimuromussais ynawis wasulaen Ao Suiuaudnveseiufou
918 M3Anw Sruudilusiham endn waztiuszmamaasugiafivm

NNMSANNUAToTEU nnnTes mEnY (2557) nanidadeiiinasie
msilnuiestiudin lun ondn gusrevhm anududih essiulaluaues wagnsndn
wansoon luvaiziingym Wouduau (2559) nanindededisinadoanmnnsyianu loun e
91y donunmausa uarngldneiieu fiflsssedunsinuiuandsturihduiinadents
dndulaidenauiiunnsiaiy 85919 Jnu¥nna (2558) Weindadeditinasionisiasundas
melsvesaiauzeu lHun Suauandnluaiufou eng msdnw endn wazduautilusiny

uananiisIniua 299s18ana (2555) wudifaudlnajaiiGuieussd
10,001-12,000 UM VU TinsnT houmLay wazamg (2559) NUINANAIDY19VDININY
dnilvgiiseldiededeifeused 15,001 - 25,000 UM MeFuvesesea snviauna (2558)
fidnuiladefidsmadionsld wuihdadeiifnarosslfueanduiogneiy Useneudesiuam
aundnvesaiidou ey m3Anw Srurudalusienu uavendn Fesuusildnanundisdi
duniladuiuusiiidelisndenfionshuiieseflumsdnwadedsne
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ATANTUIIUIY

NSAEUNITIdEEes “Muuunmsadalunsfinyn1iznisiiawinveslssyng
Ing” Tnglddayanisgianlasanisdrmianiiensvinauvesdseuinsing Tul w.e.2561
vesdrinauadfuiad welin1sfinwiaseiussqayayssasd gIidedalannunisnig

ATUNITIVY F9T518a2LD8ALALTURBUTUNITIY A4

3.1 %’a;&aﬁiﬂumﬁﬂm

3.2 fhuUsTlalunsane

3.3 MINYMLAEANNUAAIAILUST
3.4 suneulunisidunsane

3.5 MFIATINTRYA

3.1 dayanldlunisfinen

(%
a

a a

Y 9

Foyaldlunsfinwaisll fie deyasndneuwuvaevandadudeyaniond

3111ATIN198159901798019919U989UsEInsIne lasuiain 4 Usednl w.a. 2561
VIEUNNUATALIYIATINIY 172,241 AU wazdoyadngnaukuuas U ussys1eld
AaLoudIWI 47,933 AU

3.2 fanusnlglunisAnen
1. fauUsAY

r

3(/)

-

N

w

wnu Hilnna

WU LN

WY F0TUATNANTANTE
WY SEAUNISANEN
WY 813N

WU AU

WV 978

WAL TUIUALNTNIUASIS DU

WU UL LNV
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1 = Uszaufnwuse
A
SEAUNNSANEN (€) 2 = dspuAn

3 = USRueyIn3nee
WiguLwn

4 = ganIyaes

Aauds ANVDIAILUS Usznnvaeaauls | siavaefals
. 0 = lauifisuyin ALUILTIAUNIN
anuen1snau (Y;) - . : .
1 = U9um AILLUTANY
s1elaade/diou (Y,) L UsaUSUN
0 = NFUNNLMIUAT | FUUSLTIAMUAN
1 = nald
- 2 = MANad
nunA () »
3 = AAWLD
4 = nA
AL IUDDNLAYWLNLD
0 = w9 AILUSLTIRUAN
LNE (S)
1= 9¢
0 = lan ALUIBIAUN N
1 = ausd AwUsDasy
ADUNWANTANSE (M) ,
2 =g
3 = %1579
0 = Wlasumsfinwn | duusigdanmnin
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dl a o 1 U 1
AN 3.1 NMTUYIULATNINRUAAIA LT (91D)

fiauds AUB9RILUS Uszanvasiuls | wlnvesnauds
0 = 91519075 Laleu | AuUserann
wazranaila
1 = ninUUINIg
S (0) LLiszT’]ﬁfﬁ’]EJ
WA
2 = NUAILATUITUS
3 = PaRileuavy
AIUALLASDIINS o
0 = gndeszua AILUSLTIRUAN Paseday
Feeu (1) 1 = gnuenyu
2 = gninainly
918 (X,) AwUsiBeUsunn
uuanInlunssou FLUIITIUTHN
(X,)
Sruutluslunig FLUsIBIUIINM
Wau (X3)

e : Joyatum1sned 3.1 Wudeyavesypaaiifieny 15 VIull semnasisouiineu
WUUdDUnY

3.4 M3IATITRYA

lunsimsgiveya é’iﬁaﬁﬁagaﬁlé’mﬁmiwﬁiﬂﬂsﬂﬂmﬂﬁm SPSS for
Windows version 20.0 tazlusinss R-Studio ﬁmumzﬁ’uﬁfaﬁ’lﬁ’zgagﬁ 0.05 Tneildunou
ipgzsisasolll

3.4.1 M3AATendeyasieainllanssaun (Descriptive statistics)

1. Al (Frequency) 398@ay (Percentage) U84an1UzN1591997U nilnA
INA AQTUANNNTANTA WasEAUNIAnK

2. Aady (Mean) Ehul,ﬁmwummgm (Standard Deviation) ﬁiw‘hqm
(Minimum) uagAngaen (Maximum) vedeng wazduwiuaninluaiiseu

3.4.2 NM5AATIZVNIsannaYaalann (Logistic regression analysis)
TEn153As1EN15an0eandaRn Liav1uI8laN1anN1991991UU89UTEB NS
Ine Tnefvunaulun1siasiey el
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1. a¥1efnvunisannssasiainiiainisariiuislenianisdnsuves
Uszmnslneg

2. pndeuduuuNsUszann Ingvhnmsnsaaeudeauufidesuieai
Amanaedougy uazlduuunm Half-Normal Plot AUy

3. \donduuuimunzaulngnisiuTeuliisudn Deviance Residual waz
Degrees of Freedom tagAana AlC

4. wlanar odds ratio kagAINITHATIENNITTIRUNNGY

3.4.3 M3AATIEVENITAAnRLLdEUNTAR (Multiple Linear Regression
Analysis)

T¥nsiinszsinsannseiBadunvgu Wevhueselderiouesussans
ne Tnefitunoulumsliasei fail

1. TingrideyaseadfiBanssau aud fovaz vouna aniunmnng
AuTa seAUNSANYY 093N uags Uty TuTamAeds dudsauumasgy aean
LazANgega Y859y SnnumnInluniFou wagduaudiludunsian

2. ahrsfuuunisanassiiadunvgaiiaiunsasiuieslddeiiouves
Usgnsine

3. psandeudanuuNsUsvann tevinsnmaaeudeauufidesfuieaiiy
Aamaadeudy mnduuunsUszanalifuluamudeauniitowiu aunsouddgmldiae
nsulastayanisuand-aand (Box-Cox transformation) wagainesuuunsussanalvaan
AT

a

4. \FonduuuiimngaulaemsUisuiiivuadudssavsnisdnaulanvea (
R?) ﬂ'mmmm@Lﬂﬁauuﬂmﬁgwumaadaum% (Residual Standard Error) A&dia AIC Lay
ANEDF BIC

5. wlanaAmsdlinesveaiiuuunisanney
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Joyarnineuwuudeunudulutoyaniegiannlasinisd1 519010 1599uTes
Usgrnshneg tesunad 4 Useant w.e. 2561 ¥99dtinauadiunienIfsnuiu 172,241 Ay

a a

Y

A

ATV TOYANIEATATINTTUU

(Descriptive Statistics)

.

UoYANERDULUUABUAY

YNUUAIIUIN 172,241 AU

!

AATILVNTONNBYADIARN

(Logistic regression analysis)

v

UUANERDULUUABUNINTTEY

]

1elaReLRauIIUIY 47,933 AU

!

AATIENTOYARILATANTTU

(Descriptive Statistics)

!

AATIVNTONNDULTUAUNYIAD

(Multiple Linear Regression)

!

AIIEABUVDAUNFLUDIAU

!

BN VUL S AL

a3una wlana wavaiusiena

U 3.1 UHUMNTUABUNMTIATIENUBYA




uni 4
HaNITIATIENYUaYA

nMsfndunsifedes “duvunsadalunisdnyinnznisiieuives
Uszansine” lnglddeyaneniinnlasinmsdrmanzmsiauresndsennsive Tl we.
2561 vosdtinnuadfuwiand Tingusrasdilofnwinsviauvesuszninsing Anwdade
AfnadennznmsfinuihvesUszvnging misuuuivszaningangnsinuives
Usznslng uagmiuvuivgauinnesgldvesszanslng lusgnisinauenanis
Anszideyadivelduvadu 3 daw el

0.1 namsleszideyaidowiu Tngldanud uarfesar tiauadeniag
LANUAIARNLA

4.2 uanFinTIziaINMInaneEaedain (Logistic regression analysis) e
miafeiiannsniunslenanisisnuresuszainsine Tngastiaueduuy tuneunis
ATIVADUAILUY NISLEDNAIUY Lazn1swUanaandiuuy

4.3 HANTTILATIE Mﬂﬂ‘mmammmuwwﬂm (!\/\ultlpte Linear Regression
Analysis) iflevinueneldeiteuresszrinsineg Tasastiauefuuy tuseunisnsiaey
AILUU NSEBNFILUY kagn1skUanaansiuuy

4.1 wan1sAasIEvdeyatiadu

namslinsgidoyalosiu taeldaud uazdosas fudoyaanugnisdie
91U IAIA INA ADTUNMNTTANTA WarsERUNMIANEY SauTiamAads daudeauu
1MSFIU AWNER WazAIENanveIeny wazdauaBnluadaEeu thiaussmssuantag
AT Faseludl

M1599 4.1 HanTIATeRtoyatlowiuveEnauluUaRUnINdINIY 172,241 Ay

Aauus ANl (aw) | Sewas
duil 1 wan153nTeidayalUasiuvaeiuusiiennnIn

anurnITvineu (Y,)

® v 112,511 65.3
o lyitleruvi 59,730 34.7




M1599 4.1 HAN1TIATIENTRUAUDIAUTDIENOURUUABUAINT NI 172,241 Ay (siB)
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fiauus A (AL) Soway
daufi 1 namsinszidoymidesduvasioulndenmam
adlaA (1)
* mald 29,582 17.2
® AANA 51,561 29.9
® NALALD 36,919 21.4
® MAnziuseNAsUnile 44,765 26.0
® NIAVNUVIUAT 9,414 5.2
Ve (S)
® Uy 80,163 46.5
R 92,078 53.5
dgnnunInnnsausa (m)
* lan 36,729 213
® F[UId 109,674 63.7
o iy 17,472 10.1
CINRVEIRPRR 8,366 4.9
SEAUNISANY (€)
o JszouAnwvidesiniy 80,618 49 1
® 3suuAnw 51,544 29.9
o Sy nIuiteLisuvn 25,008 14.5
® NS es 2,698 1.6
o lulasunsfne 8,313 4.9
334 172,241 100.0
daufl 2 namstnszidoyaidasfuvasinuladaiinm
AuUs Aade SD AR ANEEN
1Y (X)) 47.61 17.743 15 98
PuuFnTnluasuIou (X,) 3.57 1.834 1 18

1NA5N9 4.1 KaN1TIATIENToUAUBIAUVDIADULUUABUAINTIUIY
172,241 au wun audmlngfawidiuiu 112,511 au wseAnduiesay 65.3 wavaudll
= o o A a & i3 o P - LY I

f91uinduau 59,730 au veAaluievay 34.7 luduuiiauiondusgniunnamiunas
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19U 9,414 AU (5e8ay 5.5) NMAMINWIU 29,582 AU (508ay 17.2) NMANANINUIU 51,561
AU (398ag 29.9) NMAwltleduIu 36,919 au (Sowar 21.4) Lazn1AngTusanReuniladuiu
44,765 AU (So88y 26)

Tnguuauinasnediuiu 80,163 AU (5088 46.5) LATINANDITIUIY
92,078 AU (5088% 53.5) ﬁmqmﬁla 47.61 U Lﬁuﬁﬁﬁamumwiaﬁﬁwmu 36,729 AU (5o8ay
21.3) ﬂﬁﬁamumwamaﬁﬂmu 109,674 Au (So8ay 63.7) ﬁﬁﬁamumwﬂuﬂ’mﬁ?’]mu
17,472 au (5e8ay 10.1) LLazL‘T]ufg’ﬁﬁamumwwﬂﬁwﬁﬂmu 8,366 AU (Spay 4.9)

FIUNANUTEAUNTTANET WUTT Lﬁuﬁﬁw%’uﬂsmmﬁﬂwm‘%aﬁwﬂdwaﬁ’mu
84,618 Au ($ovay 49.1) filausisendnudiuiu 51,504 au ($evay 29.9) filavuIayanni
PIOWIBULYINIUIUY 25,008 AU (5e8ay 14.5) Q’ﬁﬁmqmdw’%@ﬁym%ﬁmu 2,698 AU (Seway
1.6) LLazﬁﬁlﬁlé’%’Umﬁﬁﬂwﬁmw 8.373 au ($eway 4.9) Inedsuuauninlundaseunds
087l 3.57 Ay

4.2 NM5IATITHNITONNDYADITANVIIANIULNTI199UVB U SV INSINY

NNsUTeYaINtATINITENTIINIENITYIIUYesUsErInsine Tul w.a.
2561 VBIANUNNUADAWAITIR I1UIU 172,241 AU LBUILIIATIZILBNFIUNNTI99UVBS
Uszannsine anusaleumikuuvadlenialun1saneny tasal

1

(4.1)
l+e™?

P(Y,=1) =

he P(Y,=1) fA® aruthanduiiussannsiveasiiomi
ey Z= Bo + Blrl + Bzrz + B3I’3 + B4I’4 + BSSl + BGml + B7m2 + Bsms
+B4€; + P10, + P15 + B8y +BisX; +BuuX,

g9 BosBioBys- By A duUsTANSNISERnReTLTUNTIAImBsYRIT LU
L Ao manansvesUszmalng
r, fe mamideveslszinelng
= 7 = =
r, fe nMesziuseniduuuiloveslszivalng
r, As nmalsveslszvalng
s, fo e
m, Ao @ un WAL

m, A9 @a1unInLg
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m, @B @0TUNINIEIT

& = N o !
e, Ao Uszoufnuvizaninid
e, Ao dseuAnw

A a a A ] 1
e, Ao YT nInseLieun

A 1 a a
e, A9 ganndigyns
X, Ao ongvaaUsznsing

A [J a v A
X, f9 uuandnluasisouveslszinglne

adeinuunisanassasiafniiieviunsleniadiasiinuhvesUszensing
W¥ouInsI9@0UfILUUNISUSYII TAYiin1snsI9deutoauuALE oeduLAeafuan
ﬂaWWLﬂﬁaufjm (Random Error) wazldunun1n Half-Normal Plot 2uviaLU3euLfisudn
Deviance Residual waz Degrees of Freedom wazlaniaAana AlC Ingain1saigusiiuuy

AsUszane Tanad
1

(4.2)
1+e™*

p(y, =1 =

he p(y, =1) A Auszanamesruiasfufivssansineas il
way z=1.01+0.208r, +0.181r, +0.14r, +0.172r, +0.782s, +1.766m, +0.671m,
+1.82m, +0.325¢, —0.002¢, +1.043e, +1.508e, —0.043x, —0.103X,

NALUU (4.2) @11150UaA9AT Deviance Residual waz Degrees of
Freedom 7il@annsiuuy wazauwiaaana AIC Taaslumisialanadl

#1919% 4.2 Deviance Residual Waz Degrees of Freedom uagzlanimana AIC U93fuuy
(4.2)

Deviance Residual Degrees of Freedom AlC
190,580 172,226 190,610

3AUTIHAIINAITS (4.2) N15UTEULNBUSNI1dIUTENING Deviance
Residual &z Degrees of Freedom HiaAnlnalAesiiu Jsasulandmuvumgauiutoya uas
flein AIC Wiy 190,610
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v a ay v ol
N1IATIVEDUVDANUALUDINUVDINILUY (4.2)

° mmaaumiuﬁ]ﬂLLmﬂﬁﬂamaamﬂmmLﬂ?{auajmaqéhqum'ﬁamaa logldnng
NagayU Kolmogorov-Smirnov test
AUNFFIUNTITNIAGDY AD
Hy: ﬁhﬂamLﬂﬁaudumaqﬁaufuumiamaaﬂizmmﬁmﬂwﬂLL%qUiﬂa
H,: ﬂ"]ﬂamLﬂa‘lﬁlu?ju%aﬂéfhLL‘U‘Uﬂ’liﬂﬁmaEJU'imﬂmﬁﬂ’]iLLilﬂLLRNLL‘U‘USL!

M15199 4.3 NANTIATILYINITATIVEBUNTUINKITUINATBIAIAAIALAT D UGN LAY
Kolmogorov-Smirnov test U843tk UU (4.2)

AADA p-value
0.65322 0.000

° mwaaummLLUiUiaummﬂ'mmmLﬂ?iauejmaaﬁuwummmas lngldnsnaaey
Bartlett test of homogeneity of variances
AUNAFIUNTNAGOU AD
H, : ﬂ"mammﬁlauejmaqé\’mwﬂﬁamawizmmﬁmﬂmwiﬂmumﬁ
H,: ﬂ'mmmLﬂﬁaudquQﬁau:uumimaaaﬂﬁzmmﬁmmLLUiUiuthmﬁ

M1599 4.4 NaNIFIATILYINIIATIVEOUNTANULUTUTIVVRIAIAR AP UdLLaY Bartlett
test of homogeneity of variances ¥998LUY (4.2)

Aad# Bartlett's K-squared p-value
8,447.8 0.000

Normal Q-Q Plot

€
10
L
Sample Quantiles
10
L

T T T T T T T T T T T
00 02 04 06 08 10 4 -2 0 2 4

Yi Theoretical Quantiles

35U 4.1 Normal Q-Q plot UaghHuANN1INTEINYVBIEIUMER (Residuals) VoIFIMUY (4.2)
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Standartized devince residuals

Half-normal scores

5U 4.2 uEunn Half-Normal Plot vessiiuuy (4.2)

aiumeranndoauufidosduresiiuuunisanaes dudy ApanALAFougy
awfpadinisuanuasUsninasinnuudsusiunsd Tnen1sageunisuanuasusnituy
2 NA1TUINLEUAIN Normal Q-Q plot UosdIULNAD kag Kolmogorov-Smirmov test
WUl ApaalRdBUdNINLUUNIIAnesUsEan inszedseuldulsnAlagianzmng
wazUa18u9In TNl n YL 299N R NINEUUINA Lazainn1snadaulneldaia
nAaau Kolmogorov-Smimov test TWeada D = 0.65322, A1 p-value = 0.000 Fsfidnifes
niseutieddny 0.05 Seaguldindnanedeuduiinisuanuasuuuduilildnisuanias
Usni d2un130593ALUTUTIUT0IAIAAIALAG B UEN WA15A191N Bartlett test of
homogeneity of variances 14A1a8#A Bartlett's K-squared = 8,447.8, A1 p-value = 0.000
Fadldrdesninsedutiodrfy 0.05 TeaguldinArnarandouguiinauulsusiulingg
LAZINWNUAIN Half-Normal Plot wuinildn Standardized Deviance residual 7iléiannns
asesuuuvaneAaguanidu Upper envelope Wag Lower envelope

windhuuumsUssnaeghirudeauiid ey Sieradaandueninast
(outliers) vosuUsdasyiidamansenusiofiuusniy uiannnsmaaeuauioddyvessa
wUsBase wudlsdaseynsidwanalanitalunisiauvinegreddedfry Snviaioldoi
nsdmdeninustagldisnisanasefiaziu (stepwise regression) ) anslANAaNSAIAILUY
(4.2) maLL@Jﬂsmama]sﬂmmaaaamﬁmamwmmmﬂﬁuammwm Tnedulilagiinuviuas
wimmwﬂuammummﬂu Lua\‘l@’mﬁpﬁ]ﬂﬂm’ﬂwm’lLLUUI&JN’]WU@EI%J%JG\LU@W]U@’]QLﬂmﬂ
mndadrumesiinurhuaglifnurhiienuuandsiuiuly §deiddsiiunsdudoyatu
Tmifanann mndudideliideyasaiinfinmeiifiomfuuuianiundioudoutus
WUU (4.2) Wnenansinszinuindauuuiildiuldiudeaunidostuuieniutufuuy
(4.2) uazdsliian AIC figsnindauuy (4.2) Bnsne Fidedeindulaldmuuy (@.2) wildviune
Tonalunisfieuinvesszsnslneg
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37nn153LAs 139N sanaeuandaantiie v utelontalunisilerusin
999U5EINTINENUIN Qﬁmﬂ (r), W (S), @1UNINASaNsd (M), sEaun1sane (&),
918 (X;) wagdnwinanignluasniou (X,) Juladedidamadelontalunisinsauyes
Uszannsive (Y,) Measdeamuszanamsmfivesing q vesiuuuuandldimsed 4.5

A15197 4.5 ANUTTUIUNISITLMBSANNNNTIATIEVNISONDDYABIARNANNAILUY (4.2)

95% C.IL.For
fauds B  p-value Odds ratio Exp(B)
Exp(B)
Lower Upper
adaA (1)
® NIUNNUNUAT (ref) 000 _ _ _
® N1ANAN 208 .000 1.231 1.170  1.296
o nAwnile 181 .000 1.198 1.137  1.263
o mansSusendsunde 140 .000 1.151 1.093  1.212
o el 172 .000 1.187 1.125  1.253
WA (S)
® Q9 (ref) .000 - - -
® gy 182 .000 2.187 2.138 2.237
sEAUNSANWY (€)
o lilasunisfinu (ref) 000 ] ] ]
o UszawAnwwBesindy 325 000 1.385 1314 1.459
o Suufnw -002 933 998 944 1.054
o uuwiiodsumy  1.043 000 2.839 2671 3016
° é’jﬂﬂii’:ﬂ%@fwg 1.508 .000 4.516 3.999 5.099
anunInNIsaNsa (M)
® lan (ref)  .000 : . .
® FuUd 1.766 .000 5.848 5.657 6.046
® 3y 671 .000 1.956 1.856 2.061
o 1 1.820  .000 6.173 5814  6.554
918 (X;) -.043 .000 .958 957 .959
PuanInluasuTou (X,) -103  .000 902 896 907
Constant 1.010 .000 2.746 - -

e : MkUsNTlun1591989 Ais Qiln1A (NFUNNUMIUAT), WAl (M), 40IUNINNNT
ausa (lan) wazsezaunisane (lulasunisdnue)
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INENTNA 4.5 a11150a7UNAINA odds ratio Larall

% 0dds ratio(r) wisidseuifisulanialunisdrsauvesgaviieiuly

ngamnEmuasugivinaluginiadu 4 nudgiiaulunanans
(Odds ratio = 1.231), a1AL¥ U8 (Odds ratio = 1.198), A1 A
nziuoenidenie (Odds ratio = 1.151) wazaials (Odds ratio =
1.187) flomaiazlsnuwihgsniauiiodoeglunganmasuas

** Odds ratio(s) dlewFeudisulenidlunisanuvesmendaiumeye

‘W‘U’JfﬁLWﬁsmﬂﬁiaﬂﬁaﬁﬁ)zlé’aﬁuﬁWQQﬂ’jﬂwam@qmmd’] 2 1411 (Odds
ratio = 2.187)
*%* Odds ratio(m) etSsuiisulonialunisinsnuvesaulaniuaungs
u nuimulasilenanisienudiesiianidefisuiunudu q v
11115181519 (Odds ratio = 6.173) uazffiausauds (Odds ratio =
5.848) filonanisinanuganinnitaungudu q ausenguiidusine
(Odds ratio = 1.956) A1U&eIY

* Odds ratio(e) WatUseuiiisulanialun1s91eumusefunising

L)

nwudgnldlasunisfinwidlanianisdnsnuliniaaingnaududsey

5

= YA o

(Odds ratio =.998) lagillan1an153191udINgnne Lnilsea

kY
a

N5ANIgININUTEYeY RS (Odds ratio = 4.516) 589a311A8 FRAUUTYYN

A o

p3v3oLTlsuwin (Odds ratio = 2.839) wazgilvuuszaudnyivieninii
(Odds ratio = 1.385) Auannu

% Odds ratio(X;) = 958 oAt fnnderedisntu 1 9 (nefus
unsi) lonansirsnuazanasionas 4.2

% Odds ratio (X, ) = .902 vungAu frsuaumndnluaiauoudiindy

1 Ay QagfmkUsauni) Ton1an159199 UILanas508as 9.8

M1519 4.6 NFIATANTTWUNNFUVBITIUY (4.2)

Predicted
AU Observed ANIULNITINNUY Percentage
laifeuvi 97 Correct
3 Taifaui 22,491 37,239 37.7
ADIULNITIU I
(4.2) UM 11,948 100,563 89.4
Overall Percentage 71.4

VUGG : p(y, =1) = 0.05 MNgAIININ 91U

p(y, =1) < 0.05 nuneaudi liflauyi
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NITNT 4.6 MITUATILANTTUUANGN WUTIUUY (4.2) anansaviiune
Aaluvinlagnaes 89.4% w3e 100,563 AU 90 112,511 A uazaansaviwegliiauild
gNABe 37.7% 130 22,491 AU A0 59,730 AU lagnmsiukaImkuvaansavihnglagneies
71.4%

4.3 M3AATIYNITannveBudunianvegldvasuszynsing

4.3.1 wamnneiteyaitaiu

nansiiesziteyailosiulagliaud wazdosazvound aniuninnis
ausa sxdun1sngn 01BN uaziusy TenAeds dudsiuunasgiu drige
uazAngIgauedeny Suauandnluaiaufeu warduauiluslunsieau diausfionss
wanuasAud daslaluil

M5 4.7 Han1TInTeteyatloswuveisnelidiuiu 47,933 au

fauds AaA (AL) fowaz
daufi 1 wami"?Lﬂiﬂzﬁij’agaLﬁaaﬁwaaﬁmﬂﬂ%mmmw
Ve (S)
® Y 25,811 53.8
LIRINR 22,122 46.2
An1UNINNTANTE (M)
® lan 12,391 25.9
® JuId 30,766 64.2
® 3y 1,489 3.1
®  %EIIN 3,287 6.9
3EAUNITANEYI (€)
o Uszou@nwmTesiniy 14.796 309
® i5auAnY 15,760 32.9
o USgygnInteLisuvi 13,281 27.7
o guninUSes 1,909 4.0
o lilasunsfne 2,187 4.6




A5 4.7 Han1TIRTeteyaUosrureeriseladiuiu 47,933 au (se)
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Aauls AUl (py) | Yewas
daufi 1 namsinszidoymidesduvasioulndenmam
21N (0)
® 15719015 LELUULATYILNATNA 15,117 315
o WiinNUUINTT wazgTendni 6,923 14.4
® nwAThazUTEIy 2,942 6.1
o nilile wazdmunuiaiesing 22,951 41.9
fumvaau (1)
® and9sIuUa 12,326 25.7
® GNINBNYU 32,348 67.5
o gninehly 3,259 6.8
37U 47,933 100.0
daufl 2 wam'ﬁLﬂiﬂzﬁ%gaLﬁaaﬁwmﬁmﬂi@w%mm
AuUs Aady SD AAgn ANEEN
seldade/ oy (Y, 13,616.17 | 11,531.472 200 250,000
918 (X;) 39.98 12.016 15 84
PuanInluasusou (X,) 3.53 1.915 1 18
Srunudluslunsvieu (X;) 43.88 9.433 2 98

91NA151991 4.7 mamﬁmiwﬁ%’mﬂaLﬁ’aﬁuﬂum@ﬁmﬂﬁmLﬁauf{]"}mu
47,933 au wuinilselaadsnotieulssanm 13,616.17 UM mqmﬁlwamuﬂdmﬁagﬁ
39.98 U lnsuvadumariesiuiu 25,811 au (5peay 53.8) LALIWANGITIUIY 22,122 AU
(Fovaz 46.2) WWufiiflanunimlandiuiu 12,391 au (Gewaz 25.9) fdaaunmansa
U 30,766 AU (Sovay 64.2) @ﬁﬁamummﬂuﬂwﬁmu 1,489 au (398az 3.1) wazidu
fislanunimmenediuiy 3,287 au (Fovaz 6.9) lneidnnuaindnluniaiFeundeet
3.53 au

FILUNAINTEAUNITANEN ‘wm'wLfJu@ﬁﬁm%uﬂizmuﬁﬂwm%aﬁm’jﬁmu
14,796 au (Saway 30.9) Q’ﬁﬁmﬁﬁamﬁwﬁmu 15,760 Ay (Soway 32.9) ﬁgﬁla}w%agmm’%
WIDBUYINTIUIU 13,281 AU (Fopaz 27.7) Qﬁauqaﬂ’hﬂ%@mm%ﬁmu 1,909 au (Fosaz
4.0) LLazQﬁlﬂﬁ%’Umiﬁﬂmﬁmu 2,187 au (5o8ay 4.6)

FunaunsUsEnaUeIN nuusenauendmdudnsunis wadeu wagens
walladiuau 15,117 au (Fevaz 31.5) Usgnouor@mdunidniuuinis wazgimiie
NAMADSIINUIY 6,923 AU (Saay 14.4) USTNauo 1TnsNems wasuseaediulu 2,942 Au
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(eaz 6.1) warUsznavuaFwdurisilile LLazr;:ImU@mm%aﬁmﬁﬁmu 22,951 Au (Soway
47.9) wialudugndnesguiadnuiu 12,326 au (Sewaz 25.7) gndneensudiuiu 32,348
au ($evaz 67.5) uazgninamnludium 3,259 au (Fevas 6.8) lneiisruaudaludlumsiey
\aAwegi 43.88 Taluy/duUnnsi

4.3.2 M3AATIRINNTRnRLdudunanvasTeldvasszynsine

31NN15UTYAIINIATINTANITINNIENTTINNUYRIUTEYINT Y Tul ..
2561 a9d1UNNUADALAITIA 91U 47,933 AU L‘ﬁaﬁmﬁmiﬂsﬁmimaam%qLﬁuwwqm
yoaelduszansing anunsadeusauuuvesigldnoiou Taed

Y2 = BO +lel +B2X2 +B3X3 +B4Sl +BSml +B6m2 +B7m3 +BBel
+B9e2 + B10e3 + Blle4 + BlZol + Bl302 + B14o3 +B15t1 + BthZ (43)

Tagi Y, #o eldnahouraslszrinslne

A o a £ = a s Y
Bo,BisByse- 5By A duuszdnsnisanassdadunsfiimesuesiuuy

<

flo ogaslsEyInglvy

A o a v A
Ao IUENTNIUATISoUTBIUTEINT N

N

A9 uuTIulunIsTNUTBIUTEIINS INe

£ m>< x

AD LNAREYS

A9 ADTUNINEUTE

iy

I [ 1
AB d@n1uN WU UL

A9 @TUNINUEI59

® 3 3 3

=

Ao isuuANY

a A ) 1

A9 USQeyIm3vsaie UL

N

=

A ganUTeyen3

A

D @D
w

= l Y =
A lulasunsdnu

N

Ao Usznauordmdundnauusns LLaw:Ja‘imﬁwmamﬁmsﬁ

[y

Ao UsENBUNTNLNUAT AT UTE

o o o D
N

w

a a1 A o d' o
Q] 1]53ﬂ@U@'VUWGU'NNlIBLLagﬁﬂﬂ'ﬂ‘UﬂNLﬂiaﬂgﬂﬂi

Ao gNINeNIY

—_

N

Ao gnananaly
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asesuuuMIanneslsdunamieviueelanebeuvesUsssnsive
NWFBUNINIIFUAILUUNITUTENIN Lagvinn1snsivasudeauudiiesdulieany
1 Idl 1 U U a Qc‘ o a 2
A1AAIALAZoUdl (Random Error) kazuansArduuszdnsnisdndulanvan (R?)
AIAIUARIALATEUNINTFIUVRIEIULMAD (Residual Standard Error) ANadia AIC wazenadi
BIC nganunsadisusuuunisussuna 1enadl

y, =2,805.27 + 207.86x, —343.27X, +83.65X, — 2, 242.525,
+1,156.91m, —1,065.43m, —323.71m, + 3,316.59%,
+10,391.48e, + 23,760.43e, +1,044.25¢, — 4,746.170,

—7,562.850, —5,578.160, — 738.32t, —3,720.12t, (4.4)

PMNFIMUU (4.4) @runsaleumdudssdndnisendula (R?) Alaanaaluy
LAATUINAIAILARIALAREUNINTFIUYBIEIWMEAD (Residual Standard Error) A1adia AIC
wazAana BIC Tdaslumsnalanail

1597 4.8 Arduusyansnisdnaula (R?) marmnanedousnmsguvediumde
(Residual Standard Error) Aaia AIC kazA1@ds BIC ¥asIkuy (4.4)
Model R? RMSE AlC BIC
Y, 0.495 8,193.132 999,917.4 1,000,075

aAUS1ENAANNIST (4.4) LAZANSINN 4.8 NANISIASIZANITOANDLLTILEU
wigeselalszynslneg wuduwea (S), anunimnisausa (M), seaun1sdnu (e),

q
a

21T (0), funanu (1), 918 (X;), IwruauBnluaiiseu (X,) wazsnuiiludlunis
e (X,) Wuthdefidwaseosmuldiedoromourasussmnsing (Y,) lnedmduuszans
nsdinaula (R?) wihifu 0.495 muneun fudsdassmanianunsassuneanuiuuUsves
elduszansing 49.5% lnsfid1aruaainiafounnss1uresd1umas (Residual
Standard Error) 111U 8,193.132 A1adi AIC 1M1AU 999,917.4 wagm1adf BIC YAy
1,000,075

nsnsavdeudeduNRLlasduveiauUY (4.4)
° mwaaummf\]ﬂwaﬁﬂa%aﬂ'mmmm?iauajmmﬁaqummmaa Tnglanng
NadaU Kolmogorov-Smirnov test
AUUFFIUNITNAADY AD
H, : ﬂ"mmmLﬂﬁauajmaﬂﬁaLlfuumsmﬂawizﬁmmﬁmimnLm‘d'ﬁﬂa
H,: ﬂ'mamLﬂﬁaudumaqﬁaqumsamaaﬂizumﬁmmmLL%QLLUUSu
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M15199 4.9 NANTIATILYINITATIVEBUNTUANKITUINATBIAIAAIALAT D UGN LAY
Kolmogorov-Smirnov test U89@3LkuU (4.4)

AADA p-value
0.76968 0.000

®  HTVADUANLLUTUTINVDIAIAAIALATOUEN VIR UUNITORANDY tneldnisnagau
Bartlett test of homogeneity of variances

AULAFIUNIINAADU Fip
H,: ANANALASBUANYBIRILUUNTANNBYUTEINUIAULUTUTIUAH

H,: APanadouduvesiiuuUNsaanaUsEaainuLUTUTIUlind

M99 4.10 wanFAeTIEEnITnTIRdeUNIANLLUTUTIUYRIAAR AR By Bartlett
test of homogeneity of variances U998LUU (4.4)
AE0A Bartlett's K-squared p-value
34,029 0.000

Normal Q-Q Plot

200000
200000

150000
150000

100000
100000
T

Sample Quantiles

50000
1
.
50000
L

T T T T T T T T T T
0 10000 20000 30000 40000 -4 2 0 2 4

A
Yi Theorefical Quantiles

35U 4.3 Normal Q-Q plot UaghHUAINN1INTEINYVBIEIUMER (Residuals) VoIFIMUY (4.4)

sfUTErannToauLAloduvesTuLUNsannee B dy mﬂmmﬂﬁauzju
sxdeeiinisuanuasusniuaziinanuuususiunit Tngn1snagaunisuanuasusnisy
ENAITUIALEUNIN Normal Q-Q plot UosaIULAD wag Kolmogorov-Smirnov test
WUl ApaalRdBUdNIINLUUNIIAnesUsEAN liinszedseuidulsnAlagianzing
warUa1eve9nsNaanwarNI¥INeRanteaINEuUsNALNN wazannsageulagldaia

nnaau Kolmogorov-Smimov test WWeada D = 0.76968, A1 p-value = 0.000 Fefidnifae
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ni1sgRutedfy 0.05 saguladmaainndiouduiiniswantasiuuduilidlynisuanuas
WUUUING d7UN15MTIIAULUTUTINVRIAIAAIALATDUEN WI1504191N Bartlett test of
homogeneity of variances 1¥A1a0A Bartlett's K-squared = 34029, A1 p-value = 0.000 &3
a1y ' v o o w = ¥ o | A ' =
fiindeunitseautedidsgy 0.05 Jeasuladndrnataiadsuduiianinuwdsusiulineg
PNuaTIRuNUIIFILUY (4.4) lidudennaslesuvesiinuunisannesidady (3383
A ad v % Y Yy A A % ¢ ¢
dentsuntamnmenisudasdeyaelindudeinsuvasussnnsine (Y,) mevend-aend

(Box-Cox transformation) Iﬂ&JLLﬁﬂﬂﬁJ\‘IEU 4.4

95%

-240000
|

-280000
|

log-Likelihood

-320000
|

-360000
|

U 4.4 nsudastoyameuend-aend (Box-Cox transformation) YUy (4.4)

aAUs1enavInNy 4.4 nrsudasdayanivvend-aand (Box-Cox
transformation) wuinAUsTInawesslmesnisuas (L) iviilvien Log likelihood wes
msUszameiidunniian fedilng o fduinhnsulasmeldiadereifiouresssens
Tne (Y,) Tidu In(y,) ausaLleuMILUUNNSanneenasaNyin1suUasan Y, Timdu

In(y,) lad

In(y, ) =8.492+0.008x, —0.021x, +0.015x, — 0.148s, +0.076m,
~0.098m, +0.012m, +0.213e, +0.648¢, +1.155¢, — 0.012e,
~0.270, —0.6220, —0.3290, — 0.154t, —0.498t, (4.5)



a2

NIV (4.5) @runsananaAdulseansnisanaula (R?) Alaannaiwuu
LAATUINAIAINARTIALAREUNINTFIUYBIAIUMEAR (Residual Standard Error) A1adii AIC
warAan® BIC Taaslunnsrelasadl

P39 4.11 Anduuszavdnisdnduls (R?) Amumanairdeuinasgiuvesdiumie
(Residual Standard Error) A& AIC kagA@ds BIC ¥asakuy (4.5)
Model R? RMSE AIC BIC
In(y,) 0.5876 0.4275 54,606.44 54,764.44

aAUTIBNAGILUY (4.5) Wazm15197l 4.11 91NTIATIEANITOA00ELTILEY
wyanvesselauszynsing wudnwa (S), an1unimnisausa (M), seAunisdne (),
21T (0), fwvtanu (1), ey (X;), wuandnluaiiseu (X,) wazsuaudaluduns
191U (X,) \utledeiidmadeseldindesaifouvesssunsing (Y,) nefidduusyans
n15endaula (R?) W1Au 0.5876 #U8AIININ MILUIDETEAINT00TUI8ANURULUTYD
elészunslng 58.76% lagfidiarnuaainiadouninsgiuveddiunde (Residual
Standard Error) i1111U 0.4275 A@a@ AIC WINAU 54,606.44 LagANEaa BIC WNAU 54,764.44

nsnsavdeudeduNRLasduveiaLUY (4.5)
° mwaaumiuﬁ]ﬂLLﬁNUiﬂa%aﬂ'mmmLﬁ?iauejMGUEJQGTaqumiamaﬁ Taelenis
NadaU Kolmogorov-Smirnov test
AUNAFIUNIINAGOU AD
H, : ﬂ'wﬂamLﬂﬁ@i;?jM@ﬁ'gLmesamaawizmm:ﬁmimnLmﬂiﬂﬁ
H, ﬂ'mamLﬂﬁaudquQﬁaLLU‘Uﬂ’lsmaaaﬂﬁzmmﬁﬂmwﬂLLNLLUUSu

AN3197 4.12 HAMTIATITANINTIIADUNMTHINKAIUINAVBIAAAIALARD UL LAY
Kolmogorov-Smirnov test Ua9@Luy (4.5)

AADA p-value
1 0.000

° m’;%aaummLmsﬂmmmmﬂmmmﬁauejmaaﬁmwmsmmaa Tngldnsnaasy
Bartlett test of homogeneity of variances
AUNRFIUNTNAFDY A
' a | ) a ~
Hy: AMAAIALARDUELUDIRILUUNITONNDYUTEUNUNANNLUTUTIUAY
H,: ﬂ'mm@Lﬂﬁauejmaa@hufuumsamaaﬂﬁzmmﬁmmLLUiUi’mlm'mﬂ
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M1599 4.13 HANITIATILNNITATIIFRUNMTANURUTUTINYRIA AR ARG UELLAY Bartlett
test of homogeneity of variances ¥a3fwUU (4.5)

Aad# Bartlett's K-squared p-value
1,884 0.000

Normal Q-Q Plot

Sample Quantiles

T T T T T T T T T
8 9 10 1 -4 2 0 2 4

a
Iny; Theorefical Quantiles

35U 4.5 Normal Q-Q plot UaghHUNN1INTEINYVBIEIUMER (Residuals) VoIFIMUY (4.5)

afuTera ndeauuiiiosiuresiiuuunsnanosdudu Aeaiaiadey
Ejmzé’faqaﬁmiuﬁmLLmUiﬂaLLazﬁm’mLLUiﬂ'ﬁaumﬁ TasnsmagdeunIskanuasUsnfitu
¥ NAITUIALEUAIN Normal Q-Q plot UosaIULNAD wag Kolmogorov-Smirnov test
w1 Aeamaedouduainduuunisannesysyanm linszarefiseudulnflagianizig
warUateveensnidnvaenTeanefeon1aaIndulsng wagannisnaaaulagldadis
nAaaU Kolmogorov-Smirnov test Wieadf D = 1, A p-value = 0.000 Fsdimtosninsediu
tfuddny 0.05 Jeaguldinanarnndouduiinisuanuaauuuduilildnisuanuasuuyang
AUNINTIIANILUTUTILYBIAIAAALAABUGY FAN9RU191N Bartlett test of homogeneity
of variances 1¥Aadf Bartlett's K-squared = 1,884 , A p-value = 0.000 afiAtioanin
syiutiddty 0.05 Feaguldimeanandoudalinnuuususnilingg

1nnsmsavaeutoauniiosiuvesdiuuy In(y,) nunlanadnslusng

vy Y, Tnesdeshuuuliiudeauniidosiumassuuunsanaoadadu ulfiih
WUU In(y,) avlduend-aend (Box-Cox transformation) WowAdamiuds Sniedsldvinnis
Fadondudslaeldisnisannssfiazdu (stepwise regression) wadsnslinadnssuia
Lﬁaamﬂéﬁagaﬁw%’fmﬁaﬁaLﬁaumawimﬁﬂﬂm (Y,) fdauennua (outliers) 1Uusuu

11N FIAINALAAILUUNITUTEUIUN 2 AUV IUNIUT A UURLUDIAUYDINITONDDELT LA



a4

a v = § vad Y} v a v Yy a1 oA d'
FHe3ldisnsiansteyalaunisidendeyasieliadeserieuvestsevinsing (Y,) 7

eXp ey

Aaaindudineldmmnzaniuusznging lagldinasinisidenainnismuniu
235UNTIH T3IUING 29T8ANE (2555) nudgaudrulngaziliiufieusyi 10,001-
12,000 U Jusfinsnd iiousuay wazame (2559) Wudwdauiwajﬁiwalé’LaﬁaﬁiaLaauagjﬁ
15,001-25,000 U1 MnuaagUinediu fideadentawesneldindedelfouiimnzaniy
Uszanslve e 10,001-25,000 U Litesaaueninasi (outliers) eenly Tasazihdeyats
fafnsghifemfuuunsUssnuuesihuieufieusuoy (4.4) uae 4.5)

31NN15AIFILUUNITaRn U R dUNAMINeYITuIes1elasaIRa U e
Uszmnsinglaglddoyandndrueninas (outliers) eanly wagvinisAnmdendiudslagly

(%

WNsanneefiavdu (stepwise regression) dnNsdernunsulastoyanisuand-nand (Box-
Cox transformation) lagA1Useunadvasn1sdmesnisuias (A) Nvinlan log likelihood
YoM sUszIuAliAngn Iandilng -1 Jeihnisudasseliadedefiouveslszvng

ne (Y,) Tidu % Tngasnsayusiuunsusesna laaal
2

% =11,105.07 +82.82x, —106.43x, +10.62X, —711.09s,
2

+247.01m, — 217.52m, —427.53m, +1,354.01e,
+3,617.75¢, + 7, 271.54e, + 566.95¢, —1,879.770,

—2,569.870, — 2,042.730, —686.22t, —1,872.03t, (4.6)

9INFIKUY (4.6) aunsailisuarduyszansnisanauls (R?) fildainsuuy
LA ATUINAIAILARIALAREUNINTFIUYDIEIWMEAD (Residual Standard Error) A1adia AIC
wazA1ada BIC Taaslumisnalansil

M1397 4.14 AduUseansn1sanduls (R?) A1AUARIAATEUNINTIIUYEIEAIUMER
(Residual Standard Error) A@@if AIC kazeana BIC Ya3siuuy (4.6)

Model R’ RMSE AIC BIC
%2 0.3112 3,572.942 350,477.4 350,618.1

9AUSIBNAGILUU (4.6) WATAISIN 4.14 INANTIATIZANITONNDELTAULEU
NUAUUDI518LAUTEBINTING WUIWWA (S), FDNUAINANTANSE (M), STAUNISAN®Y (),

TvY

21T (0), funanu (1), 91g (Xp), MwruauBnluasisou (X,) wazduaudilusluns

a1 (X,) Wuthdendaaneelaeienafouveslssmnsing (Y,) lnedladuuseans



a5

Asenaula (R?) 117U 0.3112 1u18A1U77 AWUIDETEAINITABSUNEAINURULUSVBDY
selauszvinsineg 31.12% lnedd1Aunaintafouninigiuvesdiumie (Residual
Standard Error) WINAU 3,572.942 ANd@nR AIC WINAU 350,477.4 kazA@06 BIC 111U 350,618.1

95%

log-Likelihood
-65000  -64000 -B63000  -B82000
1 I I I

-66000
|

-67000
|

U 4.6 M3uUastoyameuand-nand (Box-Cox transformation)

MsnsredeutesuNRLasiuvasiawuy (4.6)
° mwaammwﬂLLﬁNUﬁﬂamaqmﬂmmLﬂ?iauzjmaqﬁaqumia@aaa Tnglnng
NadaU Kolmogorov-Smirnov test
AUNAFIUNIINAGOU AD
H, : ﬂ'mamLﬂﬁaudumaqﬁaLLUUﬂwsamaaﬂswmﬁﬂmmﬂLL'«NUiﬂa
H, ﬂ"mmmmﬁauejmaaﬁaqumsamaUﬂszmmﬁmmaﬂLL%LLUU‘éu

AN37 4.15 NaNNTIATIERN1SATINEEUNTLINULIUsNRvDsAAaaLAdaugulng
Kolmogorov-Smirnov test 9843 UU (4.6)

AADH p-value
0.99085 0.000

o nsABUANNLUTUTINTBIMAIALAGRUdNTesTILUUNsanaeY Tagldnmsnaaeuy
Bartlett test of homogeneity of variances
auNRgIUNNTNIAGRU AB
Hy : ﬂ'mmmLﬂﬁaudumaqﬁaLl:uumﬁamawszmmﬁmfmmiﬂiwmﬁ
H,: AAmaLRdBudNYeTILUUMIannBsUsTnadln Ll sUsline



46

M15199 4.16 HANITIATILNINITATIFRUNMTANURUTUTINYRIAIAR AT UENIAY Bartlett
test of homogeneity of variances ¥a3fLUU (4.6)

Aadf Bartlett's K-squared p-value

1,475.2 0.000

Normal Q-Q Plot
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35U 4.7 Normal Q-Q plot UaghHUANN1INTEINYVBIEIUMER (Residuals) VoIFIMUY (4.6)

afuTena Mndeauuiiowiuresiuuunsnnnesidady Arainndon
?jmzé]’aﬁmﬂmﬂLLmUiﬂaLLazﬁm’mLLUiﬂ'ﬁaumﬁ TasnsmagdeunIskanuasUsnfitu
2 N1TUINLAUAIN Normal Q-Q plot Uo9aIULAD wag Kolmogorov-Smirnov test
WUl ApaalAdBUANIINILUUNIIAnesUsEIN inszanedsouidulsnAlagianzmng
warUateueansnidnuaenszatefioeneanduysnd wazainnimeaeulaslvada
nAEBU Kolmogorov-Smirnov test 1#A"adf D = 0.99085, A1 p-value = 0.000 Fafienifas
niseutieddny 0.05 Ssasuldirraiandouduiinisuaniasuuuduilildnisuanias
LUUUING d1un13nI9ANNLUTUTINYRIAIAAALARB AN 919011910 Bartlett test of
homogeneity of variances 1%A1a0# Bartlett's K-squared = 1,475.2, A1 p-value = 0.000
Fafiantiosninsziutiuddny 0.05 Jaaguldnrammndeudsdanuuususliag



ar

= a ) Al ) d'
Wigumeumuwuy Y, , In(y,) Has % BRIV UNITUTEUIUN
2

v YV A - o b a ! A
L‘I/TiJ’]%ﬁiJﬂUGUEJJ{IJaVlEjﬂLWEJSLGﬁUﬂ’ﬁV]’]‘U']EJT]EJVL@LQﬁU@@L@@U‘U@\Tﬂi%ﬂ’]ﬂﬂWEJ

M5 4.17 Wisuiieudwuu Y, , In(y, ) uag }{/
2

Model R? RMSE AlC BIC
Y, 0.4950 8,193.132 999.917.4 1,000,075

In(y,) 0.5876 0.4275 54.606.44 54,764.44

%2 0.3112 3572.942 350,477.4 350,618.1

AT 4.17 WardIsuiiisudiuuunis 3 fuuy wudidauwu In(y,) &
AduUsgassindulanvan (R?) Nigenindiuuudu q waglvAiauaainniounnsgy
1 S 1 1 dl v 1 U dl 1 = % o gj Va v = =
Ya3dmae (RMSE) A1 AIC uagan BIC Mlaendndikuudu 9 Wiy daugidedaden
Auwuy In(y,) lunisviunegselaaiedeirioursslszvinsing s1gazidenA1Useunu

WITTRDIAN ] VOIFIMUULERILARIR15197 4.18

157991 4.18 ANUTEININTIHNBTIINNITIATIEINTANABENVAMIINA U (4.5)

fauds B Std. Error t p-value
Constant 8.492 016 519.098 .000
218 (Xp) 008 .000 38.173 .000
PuanInluasusou (X,) -021 001 -20.133 .000
Srunudludlunisviheu (X;) 015 .000 63.053 .000
WA (S;) -.148 004 -36.008 .000
anunwausa (M) 076 .005 14.944 .000
aoundushe (M,) -.098 013 -7.747 .000
A0UNINYEII1E (M) 012 .009 1.369 A71
Wseudnw (€;) 213 .005 39.036 000
USgyaywanisetiisunin (€,) 648 .007 89.032 .000
ganinUSeaes (&) 1.155 012 94.595 .000

Lailasuns@nuw (8,) -012 .009 -1.160 246
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157991 4.18 AMUTEININTIENBTIINNITIATIEINTAANBENVAMIINA UL (4.5) (D)

fands B Std. Error t p-value

DIWNNINNUUINT hazgTmue

Aot (0,) -270 .007 -36.979 .000
DITNAYATHarUIZIN (0,) -.622 010 -59.351 .000
o1wdndilile uazdmuaueiosdng (0;)  -329 007 -48.581 .000
andnaenwu (1)) -.154 .006 -26.186 .000
andavlu (t,) 498 009 51714 000

NUGLAG miLLﬂammvimstuam';']miﬁmUizﬁm%f%éfaaLﬂﬁeuﬁﬂé’uﬂizﬁwéiﬁagiiugﬂ
vosilaituiantihas (exponential) wagsudsvuilldluniséneds fio we (11e), aniunn
nsausa (lan), seuni1sAne (Ussaufnuusedingn), 13w §15719015 @iou wazang
wAllA), Laguruany @n9e3guia)

Y

a ) a & &
INFH1T N 4.18 a']il'ﬁﬂa?uma'ﬂ']ﬂﬂqamﬂﬁgamﬁﬂ”ﬁﬂ@ﬂ@EJ lﬂﬂﬂu

b, =.008 NUBAIINI ﬂ'ﬂLaﬁaﬁwlﬁﬁiaLﬁauﬁuawizﬁmﬂﬂm%
“L‘wmu” 1.01 vI/ihau mummwmu 1 U Tmemuunsn
wUsdaseivdediainad

b, =-.021 Wngauin Aedsselaseiieuresssanslneay
“anas” 0.98 UI/ieu drsuuandnluaideuiiutu 1
au TnefvuasuUsdassimdetiaasd

b, =.015 WNeAN AedseldreouresUssrnsives
“GaRy” 1.02 vw/adeu rsnnudludunisviaeuingu
1 Flusaduani Inoiuunfulsdassfivaeinmad

b, =-.148 PUIYAIIUIN LWﬁM@QQ%MﬂWLQﬁEJ’i’]EJlWIE]L@E]U “Yaanin”
e 0.86 U/Aeu naivunsiuUsdassfivaedianed

b, =.076 vanena fiflanumnausaazidniedeneldnoiiou
“371nn” ;:Jﬁﬁamumwiaﬂ 1.08 U/Lfau 1ngnnua@?
wUsdassiimdeiinnaad

by=—098 AU s’iﬁﬁamumwL?;Jummvﬁ@hLaﬁ'ai’]alé’ﬁalﬁau

“Uopunin” ﬁmuamumwiam 0.91 VI/ARDU LAeAUUAG
wUsdassiimdeiinnaad
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b, =.012 AN gnslaounmidungiisasiidnedeselite
= “« 1 ) yd‘d &

Weu “unnin” gidlanuninlan 1.02 vin/ideu lay
o £ a Q‘I = a d‘
AuAsLUTdasEIMaelA1AI

by =.213 AN FRTsEAUNMIANITUTsENANYIIEiA LY

selarawieu “unnd” giliseiunisAnudulssaudng

Ao ! a ° o a A A
WI0A1NIN 1.24 VAU laenvunalUsDasEiaedl
AASY]

b, =.648 MNEANTY JNsEAUNSANYIUI e UTeLiguinvdl
Awadeelafamou “u1nndn” gndseAunsfnyitu
Usyamﬂmmammﬁ 1.91 u/deu lngmuuadinds
SassiimAeiinnsd

b, =1155  wneAwN @Jmmmuﬂ’]ﬁﬂmqqnd’m’%@@m%zﬁﬁhLaﬁa
selarawieu “unnd” giliseiunisAnudulssaudng

Ao ! a ° o a A A
WIDANIN 3.17 VIN/LReU LaanvunlUusDaseiaedl
AASY]

b, =-012  wangarud galilasunisfinwasiiaadeeladelnou
“foandn” gniszAumsnundulssaudnyivsednindt 0.99
VI/ReU lnamuunsiuUsdaseNiudedannei

b, =-270 AN gueTmduninauuinig uaz ;:Jai’mma
nansuiasiinnadoseldnedon “eundn” dnfiondmu
1579715 L@deu kagrranaila 0.76 U/AReu taannnue
o a A A A a
fuUsdaseNvdedand

b, =-622  wanganud gvihedminuns wazUsviazilanadesela

oA «.¥ R e S AT ¥ = |
fowwiau “Uaendn” gidlondmdutisunis walleu wagyns
wada 0.54 U/theu Laen UL UTDasENWaDNANAIN

b, =-329  weaud gRderdmdutdiiiie uazdruauesesinsay
A a YA «.¥ |y vaAA A& g v
fidwdesegladeiow “dosndt” gnde@mlut1snvnis
w@deu wazdnamaila 0.72 U/eu laennuamLUsdasy
d‘ = a0 r-:{l
VARG

by =—-154  wureAIINIn rfiﬁL‘ﬂuaﬂﬁwLaﬂsuua]vﬁm,aﬁﬁswiﬁ@iaLﬁau
“uaamw” N‘Vlaﬂ’i]’lﬁﬁU'la 0.86 UM/Afou LaaAruafILUS
SasziindefiAimad

by =—498  wu1eAIINI m/lLﬂuaﬂ%’wqﬁﬂﬂazﬁﬁhLaﬁa'ﬁ’laléjﬁialﬁau

uaamw” ﬁmaﬂmﬁ%ma 0.61 UW/LADU LaaAUUAFILUS

a I~

aaiwmaammmw



uni 5
A7UNANTTAATIZY 8AUTIE waztalauaLuY

nMsfne3fades “Fruuunsadnlunisfinwiniignisiawivesdsesing
ng” f¥nquszasdifiofnuinnznsiinuihvessznsing Anudedeidnasenniznisdl
uhesUszrnsive mFuwuuiivnzauiuenznsiinuihvesUssansing uwazm
fuvuivnzasihuneneldvesusznsine nglideyayAegfinnlasinsdsaninens
Wauvesszansive 1wl w.e.2561 vesdiinanuadfuiawd Ussannsildlunisinuie
Uszrnslne fragreilflunisfinude fegradszrnslumsifudoyannlasinisdise
AN1sinuvesUssrnsinglul w.e.2561 91uiu 172,241 au uazgiisglaseiou
U3 47,933 Au WUsunsudasizndayald SPSS for Windows version 20.0 waglusunsy
R Studio adafildlun1sdas1ent Liud adfnssaiun (Descriptive statistics) N1534A51¢%
anneeavdann (Logistic regression analysis) LagN133LATILNNITAANBULTIAUNY AR

(Multiple Linear Regression Analysis)

5.1 a5Unan133vY

5.1.1 aguteyaidasdu

mamﬁmwﬁsﬁa;ﬂaLﬁaq(ﬁuﬁumQ’mamwuaaummﬁmu 172,241 AU WU
Audulngluyiidiuiu 112,511 au vieAnlusesay 65.3 wazauilddemuiisiuay
59,730 Au wseAnluipeay 34.7 Tuﬁﬁuauﬁﬁauimwjawﬁaagﬂﬁﬂﬂawfﬁ’wmu 51,561 AU
(5pway 29.9) 58989U1AD NNANLIUDBNLRLLUNDTIUIY 44,765 AU (588 26) NALALE
U 36,919 AU (Segar 21.4) MAlATIWIN 29,582 AU (So8ar 17.2) WANTUNNUNIUAT
WU 9,414 Ay (Seuay 5.5) AUEIAU

Taguvaduinasigdiuiu 80,163 Au (5e8ay 46.5) wazinARYIsIUIY
92,078 AU (5088 53.5) ﬁmqmﬁla 47.61 U dauimjLﬁuﬁﬁﬁamumwamaaﬁ’mu 109,674
Ay (Fovar 63.7) se9adunfe fiflantuninlandiuiu 36,729 au (Sewaz 21.3) i
annunmdusiesiuiu 17,472 au (Gevay 10.1) LLazLﬂuﬁﬁﬁamumwwﬂﬁwﬁmu 8,366
AU (Sa8ag 4.9) MUAIRY

WUNAIUTZAUNITANY ‘wmhﬁauimyjL‘f’lu;ﬁﬁm%’juﬂizamﬁﬂwm‘%aﬁmiﬁ
U 84,618 AU (Sppay 49.1) 589A9UAD Q’ﬁ%ﬁﬁauﬁﬂwﬁm’;u 51,544 Ay (Seeay 29.9)
fiaulieivielisunind iy 25,008 au (Fosay 14.5) giilalldiunmsnwdiuu
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8,373 AU (Sovay 4.9) LazKaUgInIUTyaInIdUIU 2,698 AU (Seay

o

1.6) auasiu lagiidnuuaindnluaiiseunadvegin 3.57 Ay

5.1.2 N159ATITUNITONNDYADIARNVBIANIULNITINNIUVBIUTEYING
ne
HANNTIATIZNNITONNBYABIFRNNEYINUI8TaN1AT LN UV IUTEBNT

Ing wudngiiana (1), wwe (S), @aa1un1mnisausa (M), seaun1sfined (8), 81y (X;) waz
Frunuandnluasideu (X,) Wuladefidmanolonialunisiisnuvesussmnsive (Y,)
1R I1d9UT¥NnI9 Deviance Residual tag Degrees of Freedom fiandanlndiAe i
Jeaguldinduuumnganiudeya wazdian AIC Wiy 190,610 F991nNaNITIATIZAANS
Fuunngy nuddmuuansaviunegiinuvilagnsdes 89.4% waganunsavitwnesliiinu

lagnaes 37.7% wazlasnmsiuaimuiuuanansavinglagnses 71.4% aunsadous
WuunNsUsEIN tadsil

1
= 1 =
p(y, =1) Tret

o p(y, =1) Ao AUszanavasnutanduivsznsineasiinuh
way z=1.01+0.208r, +0.181r, +0.14r, +0.172r, +0.782s, +1.766m, +0.671m,
+1.82m, +0.325e, —0.002¢, +1.043¢, +1.508e, —0.043x, —0.103x,

21NMIUUaRAINAT odds ratio wuinlewSsuiiisulenalunisinenuves
givinadlunsammumunsiugivhaulugiineduy 4 wuigiiauluaanas (Odds ratio
= 1.231), A1Asuile (Odds ratio = 1.198), NM1ARLTUBBNLABILMLE (Odds ratio = 1.151)
waznAld (Odds ratio = 1.187) Hlenafiazldsuriganiiaufiondeeglunganmnumiuns
SowSsuifisulemalumsinanuvesmandeiumans nuinnamneilenanayldnusigs
NINANGNNNTT 2 Wi (Odds ratio = 2.187) dlewsuiisulenalunisdanuresaulan
fuaungudu wuieulanilonanisirenutiesiigailofisuiuaudu o vuigiimnns
1e1¥19 (Odds ratio = 6.173) uazgiausandd (Odds ratio = 5.848) filennanisinasugs
unninAungudy 9 musenguidusing (Odds ratio = 1.956) auddu erFeuiioy
Tomalumsianumusziunsane wuigildldsunsinuillenanisdrseulsisiean
ftaudusisen (Odds ratio = .998) Tnefffilontanisdnanuuniigaie §iifsedunising
g9n3USeyay 193 (Odds ratio = 4.516) 509891178 ﬁﬁauﬂ%mzym?ﬁmﬁauﬂw (Odds ratio
- 2.839) uagifinuusTonAnymiesini (Odds ratio = 1.385) audy uenandimnd
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a X a ) a A v P v o a
21euiudy 1 U (Ingfuusduni) lanan1sansnuazanadiosas 4.2 Laga191uiuaundn
TuasiSownndu 1 au (eediudsdunsi) Toan1an19971991uILanassauas 9.8

5.1.3 M3AAsEinIsannssdudunvanvaselivasszvinsine

HanN15IATIEtayallaRuvesiielaretfaudIuIg 47,933 AU nudndl
seliadenowoulssun 13,616.17 v o1gwdsvesrunguilegn 39.98 U lnsuvadu
INATI8I1UIY 25,811 AU (Fovay 53.8) LagNANANIIUIU 22,122 AU (Sosay 46.2) du
Tngiugifianiunmausadiuiu 30,766 au (Sesay 64.2) sesasunfe giflaniuninlan
U 12,391 A (Seway 25.9) Fllaniunmvgni19dnuiu 3,287 au (Segaz 6.9) uazynil

I 1 o 4 o a o a v A a

anrunmdusineduin 1,489 au (5agay 3.1) A1Ua1AU tneddnuiuaudnlunsiseuaay
gl 3.53 AU

o (%] = 1 1 (=4 v % = o

AWUNANUIEAUNITANY ‘W‘U’J’]ﬁ’mi‘lﬁiyLUUE\JI‘I/I%UMS‘EJiJﬁﬂHT’\]’]u’Ju 15,760
AU (Feuay 32.9) s89adunAe {NIUTUUTEANANY SO 14,796 AU (Segag 30.9)
AnAuUIynIvseisuindiuiu 13,281 au (Feway 27.7) galailasunisfnwidiuau
2,187 au (Sawar 4.6) UaryaugInITUTya1939IuIL 1,909 au (Feay 4.0) AuawY

o a 1 1 1 = [ | A v

UNNINA1TUTENBUDITN WudndulngUsznove1iwmludsilie WaZH
AIVANLATEITNITIUIY 22,951 AU (So8ay 47.9) sodasunfe Usznouon@mdudisiunis
v@leu wasdnunailasiulu 15,117 au (3avay 31.5) Usenavuar@mduninaiuusnisg
LaRIUIERERS NI 6,923 AU (Fauay 14.4) karUsenaua1¥ninunshazUssas
U 2,942 AU (5pEay 6.1) ANUEIAY LLUaLﬁuLﬁuQﬂ%’NLaﬂsnuﬁi’”umu 32,348 AU
(Souaz 67.5) gnanesguradnuiu 12,326 Au (Segag 25.7) kazandnealudnuiu 3,259 au
(3eway 6.8) Wnedduutiludlumsvhauatvegi 43.88 Giluy/dUanv

HANTIATIBRN TR0 TRdUNA eI ElaUTEI NS MY NUTIUUTN
winzadlunisvinneselnadudelieuvesUssrnsingfie fMuuu In(y,) lneladendamwa

poselalndusolfourssUszrnsing (Y,) Usenaumiy we (S), @niuniwnisausa (m),
JEAUNSANEI (8), 818N (0), swnanu (1), 91 (X)), InuaunBnlueiiseu (X,) uaz
Puuludlun1syinnu (X3) lnefiardudszansnisdedula (R?) windu 0.5876 wunaau

11 MwUsdasran1saesuneANRuLUsYeIs18la Usewinsineg 58.76% lasdiAa1ainy
AAIALAADULINTTIUTDIAIUMAD (Residual Standard Error) 11U 0.4275 dnadd AC
WINAU 54,606.44 wazA@ds BIC WinAu 54,764.44 @nunsailguflnuunisuseunusiela
nassaieuvesznsing e

In(y, ) =8.492+0.008x, —0.021x, +0.015x, — 0.148s, +0.076m,
—0.098m, +0.012m, +0.213e, +0.648e, +1.155¢, —0.012¢,
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~0.270, —0.6220, —0.3290, — 0.154t, —0.498t,

b, =.008
b, =021
b, =.015
b, =—.148
b, =.076
b, =—-.098
b, =.012
b, =.213
b, =.648
b, =1.155

PUNYANNIN ARAYSI8 L ARaLRaUYRIUTEVINT DY
“WNAn” 1.01 vAdeu adlogiiudu 1 U lnefvunda
LUSDATEVLMROLAIAIN
PUNUANNIN ANRAS18laRaRaUTRIUTEIINT WAL
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ndina
Cumulative
Frequency | Percent | Walid Percent Percent
Yalid mata 29582 17.2 17.2 17.2
AN 51561 29.9 299 471
Ao 36919 214 214 G8.5
nARzTkaDNIRDIHIED 44765 26.0 26.0 94 .5
ATITHWHHATRAT 9414 5.5 5.5 100.0
Total 172241 100.0 100.0
(12151
Cumulative
Frequency | Percent | Walid Percent Percent
Walid 2ME 80163 46.5 46.5 46.5
Mfﬂ\] 92078 534 535 100.0
Total 172241 100.0 100.0
dgouwntwnsdusd
Cumulative
Freguency Percent | Valid Percent Percent
Valid  wEnswiuenmioy 8366 49 49 49
daTa/agae ik 109674 63.7 3.7 8.5
TT] 17472 101 101 787
TdR 6728 21.3 21.3 100.0
Total 172241 100.0 100.0
SERUMISANE
Cumulative
Frequency | Percent | Valid Percent Fercent
valid  Usznadnam/dinm 84618 49.1 491 491
NspNARIN 51544 259 2849 781
USRNAERAaLN 25008 14.5 145 836
danmusuanns 2698 16 1.6 951
“Liflasimsdnm ki 49 49 100.0
Total 172241 100.0 100.0
MR
Cumulative
Frequency | Percent | Walid Percent Percent
valid  lainwin 89730 47 kL kL
Jnwrin 112511 65.3 65.3 100.0
Total 172241 100.0 100.0
Descriptive Statistics
il Minimurm | Maximum Mean Stel. Deviation
dwmdandgntuasugan | 172241 1 18 367 1.834
agld] 172241 15 98 4781 17.743
Yalid M (listwise) 172241
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setwd("D:/Thesis")

data_logis <- read.csv("DataAnalysisinR1.csv",h=T)

attach(data_logis)

names(data_logis)

fr <- factor(r)

fs <- factor(s)

fm <- factor(m)

fe <- factor(e)

#asalua

model _logis <- glm(y1~fr+fs+fm+fe+x1+x2,family = binomial)
summary(model_logis)

#ennactoiu

windows()

par(mfrow=c(1,2))

plot(model _logis$fitted.values,model logisSresiduals,pch=16,ylab = expression(elil),xlab
=expression(hat(y[i])) )

ggnorm(model_logis$residuals,pch=16)

gqline(model_logis$residuals)

#NAFBUNITHINKLIIVBITBYA
ks.test(model_logis$residuals,model_logis$fitted.values)
#yaaauAuLUIUTIU

fv <- model_logis$fitted.values

summary(fv)

fvl <- ifelse(fv <= summary(fv)[2],1,fv)

fvl <- ifelse(fv > summary(fv)[2]1&fv <= summary(fv)[3],2,fv1)
fvl <- ifelse(fv > summary(fv)[3]1&fv <= summary(fv)[5],3,fv1)
fvl <- ifelse(fv > summary(fv)[5],4,fv1)
table(fvl)

fv.group <- factor(fv1l)
bartlett.test(model_logisSresiduals~fv.group)
#a519n579 Half-Normal Plot

windows()

hnp.binorm(model_logis)

#AUIAT AIC

AlC(model_logis)
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hnp.binorm <- function(model.bin)
{

p <- round(fitted(model.bin),4)

ni <- model.binSmodel[,1]

mu <-ni*p; q <- 1-p

n <- length(mu)

r.sim <- matrix(0,n,19)

rmax <- 0 ; rmin <- 0 ; rme <- 0

sres <- sort(abs(rstandard(model.bin)))

for(i in 1:19) {
ys <- rbinom(n,ni,p)
model.binSmodel[,1] <- ys
#model.binSmodel[[1]][,2] <- ni-ys
ys.glm <- glm(model.bin$model,family = binomial)
rs <- sort(abs(rstandard(ys.glm)))

r.sim[,i] <-rs

for (i in 1:nrow(r.sim)) {
rminfi] <- min(r.sim[i,])
rmeli] <- mean(r.sim[i,])
rmax[i] <- max(r.siml[i,])

}

i<-1in

nd<-gnorm((i+n-0.125)/(2*n+0.5))

plot(nd,sres,pch=4xlab = "Half-normal scores",ylab = "Standartized devince residuals")
ylim=c(min(rmin),max(rmax))

lines(nd,rmin,col="blue")

lines(nd,rmax,col="blue")

lines(nd,rme,col="brown",lty="dashed")
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Variables in the Equation

B S.E. Wald df Sig. Exp(EB)

Step1?  REG 72438 4 .00o
REGI(1) 72 028 38.900 1 .00o 1.187
REGI(2) 208 026 64.199 1 .00o 1.231
REGI(3) e 027 45256 1 .00o 1.198
REGI4) 140 028 28.390 1 .00o 1.151
MEMBERS -103 .003 1099.143 1 .00o 802
SEX(1) 782 .02 4530.444 1 .00o 2187
AGE -043 .000 8629.714 1 .000 958

MARITAL 14579.752 3 .000
MARITAL(1) 1.820 031 3543144 1 .00o 6173
MARITAL(2) 1.766 017 | 10803.478 1 .00o 5.848
MARITAL(3) 671 027 634.373 1 .00o 1.956

GRADE_B 3310.593 4 .00o
GRADE_B(1) 25 027 149.869 1 .00o 1.385
GRADE_B(2) -.002 .02 0oy 1 933 898
GRADE_B(3) 1.043 0 1133.687 1 .00o 2.839
GRADE_B(4) 1.508 062 590.861 1 .00o 4516
Constant 1.010 .043 551.745 1 .00o 2746

a. Wariable(s) entered on step 1. REG, MEMBERS, SEX, AGE, MARITAL, GRADE_B.

Classification Table®

Predicted
— WH_TDAY Fercentage
Observed i | dlowria Correct
Step 1 WK_7DAY  “ludloiwiin 22491 37239 37.7
fowiin 11948 100563 894
Owerall Percentage 714

J a a 1 v
& MTiRTEinsannesdadunanveglavesUssrnsing

- HamThaTetoyaiUasiu

LA
Cumulative
Frequency FPercent | Walid Percent Percent
Yalid  =mE 25811 h3.a 53.8 h3.a
WL 22122 46.2 46.2 100.0
Total 47833 100.0 100.0




Ao nsduSsH
Cumulative
Fregquency Percent | Walid Percent Percent
Valid  Sdm 12391 2549 254 2549
GHET RIS 30766 64.2 64.2 90.0
e 1489 3.1 3.1 93.1
HEN SNk 3287 £.9 6.9 100.0
Total 47833 100.0 100.0
SERUMISANET
Cumulative
Frequency | Percent | Valid Percent Paercent
valid  uszaudnmidtnm 14796 304 30.9 308
UsHuARE 16760 3249 3249 63.7
USmana S ApumT 13281 7.7 7.7 91.5
gurmuSanadiioum 1809 4.0 4.0 a5.4
“a1AsIASANIN 2187 4.6 46 100.0
Total 47933 100.0 100.0
o
Cumulative
Frequency | Percent | Walid Percent Percent
Valid  2nTemashdisweang 15117 31.5 31.5 5
A
wu"ﬂ\ﬂuuﬁﬂﬁfw:ﬂ”m'ﬁmi’l B923 14.4 14.4 46.0
HHARARTHT
INEATNTUTEA] 2942 6.1 6.1 521
g iinideu AR A DIET 22951 47.9 47.9 100.0
5
Total 47933 100.0 100.0
FUIMHUJITI
Cumulative
Frequency | Percent | Walid Percent Fercent
Valid Qﬂﬁﬂﬁ"gmﬂ 12326 267 267 267
@ﬂﬁwlﬂﬂm 32348 67.5 67.5 932
ANl 3259 6.8 6.8 100.0
Total 47533 100.0 100.0
Descriptive Statistics
I Minimum | Maximum Mean Std. Deviation
FITNEIT I TUA T 47933 2 98 4388 9.433
FIWIRFAINENTWATILSTD I 47933 1 18 353 1.915
S ARDLAD I 47933 200 260000 | 1361617 11531472
| 47933 15 a4 39.88 12.016
Walid M (listwise) 47933
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setwd("D:/Thesis")

data_regress <- read.csv("DataAnalysisInR1Regression.csv",h=T)
attach(data_regress)

names(data_regress)

fs <- factor(s)

fm <- factor(m)

fe <- factor(e)

fo <- factor(o)

ft <- factor(t)

#asalung

model regress <- Im(y2~fs+fm+fe+fo+ft+x1+x2+x3)
summary(model_regress)

#¥emnandedy

windows()

par(mfrow=c(1,2))

plot(model regresssfitted.values,model regressSresiduals,pch=16,ylab =
expression(e[i]),xlab =expression(hat(y[il)) )

ggnorm(model regressSresiduals,pch=16)

gqline(model regressSresiduals)
#Wﬂﬁ@ﬂﬂ?iLLﬂﬂLLﬂﬂ%@ﬂ‘ﬁ@%a

ks.test(model regress$residuals,model regresssfitted.values)
#agaunIuwlIUTIY

fv <- model _regressSfitted.values

summary(fv)

fvl <- ifelse(fv <= summary(fv)[2],1,fv)

fvl <- ifelse(fv > summary(fv)[2]&fv <= summary(fv)[3],2,fv1)
fvl <- ifelse(fv > summary(fv)[3]&fv <= summary(fv)[5],3,fv1)
fvl <- ifelse(fv > summary(fv)[5],4,fv1)

table(fvl)

fv.group <- factor(fvl)

bartlett.test(model regressSresiduals~fv.group)

#AUIUA AIC,BIC

AlC(model_regress)
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BIC(model regress)

#ANUIUAY RMSE
sgrt((sum((y2-model_regresssfitted.values)2))/length(y2))
HAHAHHFHHHH AR A HAH AT

#ulasteya

windows()

boxcox(model regress)

ly <- log(y2)

#asslunaves log(y2)

model regress ly <- Im(ly~fs+fm+fe+fo+ft+x1+x2+x3)
summary(model regress_ly)

#ennanlowiu

windows()

par(mfrow=c(1,2))

plot(model regress_lySfitted.values,model regress lySresiduals,pch=16,ylab =
expression(eli]),xlab =expression(hat(lnylil)) )
ggnorm(model regress ly$residuals,pch=16)

qqline(model regress_lySresiduals)

#Vlﬂa’EJUﬂ'ﬁLLQﬂLLQQGUE’N‘ﬁ@%a

ks.test(model regress lySresiduals,model regress lySfitted.values
#AdRUANULUIUTIU

fv_2 <- model regress_lySfitted.values

summary(fv_2)

fvl 2 <-ifelse(fv_2 <= summary(fv_2)[2],1,fv_2)

fvl 2 <-ifelse(fv_2 > summary(fv_2)[2]1&fv_2 <= summary(fv_2)[3],2,fv1 2)
fvl 2 <-ifelse(fv_2 > summary(fv_2)[3]1&fv 2 <= summary(fv_2)[5],3,fv1 2)
fvl 2 <-ifelse(fv_2 > summary(fv_2)[5],4,fv1 2)

table(fvl 2)

fv_2.group <- factor(fvl 2)

bartlett.test(model regress_lySresiduals~fv_2.group)

#AUIRUAT AIC,BIC

AlC(model regress_ly)

BIC(model regress ly)

#ANUIUAY RMSE
sgrt((sum((ly-model_regress_lySfitted.values)A2))/length(ly))
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Statistical Modeling to Study Employment Status of Thai Population

Ampawan Chankong1 and Klairung Samart'

Abstract

Employment status and income of people in the country are indicators of how the economy of
that country is going. The objective of this study is to fit an appropriate model to predict the employment
status of the Thai population as well as to predict the income of the Thai population by using the logistic
regression and multiple regression models, respectively. The analysis results showed that male (Odds
ratio = 2.187) who live in central Thailand (Odds ratio = 1.231) and have post graduate studies (Odds
ratio = 4.516) have a higher chance of getting a job compared to the general people. While the male who
have post graduate studies, being government employee and having occupation (Public servant, Clerk
and Technician), have a higher average income than general people.

Keyword : Employment status; average income; logistic regression; multiple regression; odds ratio

Introduction

Employment status and income of population are indicators that reflect socioeconomic status,
economic growth as well as well-being of people in a country. There might be various factors affecting
the employment status and income such as demographic factors, education, marital status, etc.
Unemployment is of interest since it is associated with substantial socioeconomic burden and is the
cause of other social problems (Cadden & Arnett, 2015).

Tapparak (2014) stated that factors affecting graduate employment are father's occupation,
appearance, leadership, self-confidence and courageous expression. While Thuencumsan (2016) stated
that factors affecting work conditions are sex, age, marital status, and monthly income. There are only
different educational levels that affect the decision to choose a different job. Rukkhawattanakul (2015)
revealed that the factors affecting household income change are number of household members, age,
education, occupation and number of working hours.

According to the National Statistical Office (2019), in December 2019 the number of Thai people
aged 15 years up is 56.70 million in total where 38.21 million are in the labor force, consisting of 37.66
million employed, 3.7 hundred thousand unemployed and 1.8 hundred thousand waiting for the season.
When compared to December 2018, the employment has decreased by 2.1 hundred thousand (from
37.87 million to 37.66 million) whereas the unemployment rate has increased by 18 thousand (from 3.49

hundred thousand to 3.67 hundred thousand).

! Department of Mathematics and Statistics, Faculty of Science, Prince of Songkla University, Songkhla 80110, Thailand.
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Considering the unemployment rate by gender, it was found that males had a higher
unemployment rate than females, with males having an unemployment rate of 1.1 percent, and females
had an unemployment rate of 0.8 percent. While the unemployment rate of those who completed Tertiary
education amounts to 1.48 hundred thousand, followed by high school or equivalent to 7.6 ten thousand,
primary education is 6.6 ten thousand, lower secondary school level of 5.5 ten thousand and no
education 2.1 ten thousand. In addition, when comparing the number of unemployed in December 2018
and 2019 classified by region, the number of unemployed people increased by 2.7 ten thousand in the
northeast region, with the middle and northern regions increasing equally to 1.0 ten thousand while
Bangkok dropped by 2.7 ten thousand and the southern region reduced by 2.0 thousand.

These attentions have driven us to study the factors affecting employment status as well as the
income of Thai population by using appropriate statistical models. The results of this study could be
useful for those whom responsible for policy making for better employment and therefore better

socioeconomic status and higher economic growth.

Objectives
The objective of this study is to fit an appropriate model to predict the employment status of the

Thai population as well as to predict the income of the Thai population.

Materials and Methods

Participants

This research is quantitative research. The secondary data from the fourth quarter of “2018 Thai
Labor Status Survey Project” collected by the National Statistical Office was used in the analysis. The total
sample to study the factors affecting the employment status was 172,241. However, to study the factors
affecting the income of employed population, the sample size decreased to 47,933. The sample size of
the latter one was decreased because the focus was only on employed population and there were only
47,933 people provided their income information.

Statistical analyses

The aims of this study were to examine the factors that affect the employment status and the
income of Thai population. As the employment status is binary, logistic regression was fitted to the data
where region, sex, education level, marital status, age and number of household members were treated
as baseline predictors. To examine the factors affecting the income of employed population, multiple
regression was employed where sex, education level, marital status, age, number of household
members, number of working hours, occupation and job title were treated as baseline predictors.
Descriptive and inferential statistics were conducted using SPSS version 20 and R studio with the

significance level at 0.05.
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Results/ Conclusion

From the descriptive analysis of the initial data, we found that the average age of the overall
sample is 47.61 years. Most of them were female 53.5%, completed primary education (< grade 8)
49.1%, were married/partnered 63.7%, and were living in the central region of Thailand 29.9%. The
proportion of employed people (65.3%) is greater than unemployed (34.7%).

Logistic regression analysis of employment status of Thai population.

The results of the logistic regression analysis to find factors that can predict the employment
status of the Thai population are shown in Table 1.

The results displayed in Table 1 reveal that when comparing the employment opportunities of
those working in Bangkok with those working in other regions, it is found that those working in Central
Thailand (Odds ratio = 1.231), Northern Thailand (Odds ratio = 1.198), North Eastern Thailand (Odds
ratio = 1.151) and Southern Thailand (Odds ratio = 1.187) have a chance to get a job higher than those
living in Bangkok. Obviously, this is because Bangkok is the most populated city in Thailand and
therefore the job seeking is much more competitive compared to the other regions.

Unsurprisingly, when we compare by sex groups, it is found that men are 2.187 times more likely
to get a job than women. And when consider by education level we found that the chance of getting a job
is higher for people with higher education. The opportunity of employment at post graduate level is 4.516
times higher than those without education, while the chance of getting a job at high school level (Odds

ratio = .998, p-value = .933) is not significantly different to those who do not have an education.

Table 1: Estimated coefficients of the selected regression model for the logistic regression analysis of

employment status of Thai population

Qdds ratio 95% C.|.For Exp(B)
Variable B p-value
Exp(B)
Lower Upper
Region
® Bangkok (ref) .000 m = e
® Central Thailand .208 .000 1.231 1.170 1.296
®  Northern Thailand 181 .000 1.198 1.137 1.263
® North Eastern Thailand 140 -000 1.151 1.093 1.212
® Southern Thailand A72 .000 1.187 1.125 1.253
Sex
® Female (ref) .000 - - -
® Male 782 .000 2.187 2.138 2237
3
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Education level

®  No education (ref) 000 z = =

® < 8th Grade .325 .000 1.385 1.314 1.459

®  High school -.002 933 .998 .944 1.054

® Bachelor degree/College 4-year 1.043 .000 2.839 2.671 3.016

degree

®  Post graduate studies 1.508 .000 4.516 3.999 5.099
Marital status

® Single (ref) .000 = = =

®  Married/partnered 1.766 .000 5.848 5.657 6.046

® \Widowed 671 .000 1.956 1.856 2.061

® Divorced/separated 1.820 .000 6.173 5.814 6.554
Age -.043 .000 .958 957 1959
Number of household members -.103 .000 .902 .896 .907
Constant 1.010 .000 2.746 - -

Marital status is another important factor to employment opportunity. When comparing the
employment opportunity of those who are single with those who are not single, it is found that those who
are married (Odds ratio = 5.848), divorced/separated (Odds ratio = 6.173) and widowed (Odds ratio =
1.956) have a chance to get a job higher than those who are single. These results are ambiguous,
however, since the single persons in the sample maybe young generation who just graduated at some
levels and therefore still haven't yet got a job. This doesn’t mean that they are unemployed because they
are single.

In addition, age and number of household members also affect employment opportunity. As the
age increases by 1 year, the chance of getting a job will decrease by 4.2%. While the number of
household members increases by 1 person, the chance of getting a job will also decrease by 9.8%.

Multiple regression analysis of income of Thai population

The best model used to predict the income of the Thai population from stepwise regression and
the Box-Cox transformation was found to be in the logarithm form of income as follows:

In(y): BD +ﬁ1x7 +B2x2 =+ B:‘x3 4 3‘51 +B5m1 +Bsrn2 +B7m3 G B,ev =+ Bgez o Bwea O B"EA

+B,,0, + B0, + B0, +B.t, +Bt,
where y : Income of Thai people (baht/month)

x, 1 Age

x, : Number of household members
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x, - Number of working hours
s, : Sex-Female

m, . Marital status-Married/partnered

3

, - Marital status-Widowed

m, : Marital status-Divorced/separated

¢, : Education level-High school

e, : Education level-Bachelor degree/College 4-year degree
e, : Education level-Post graduate studies

e, : No education

o, : Occupation- Service staff and Product supplier
o0, : Occupation- Agriculturist and Fisheries

o, : Occupation-Craftsman and Machine operator
t, : Job title-Private employees

t, : Job title-General employees

The respective performances of the proposed models were compared by using the Root Mean
Square Error (RMSE) , Akaike Information Citerion (AIC), Baysian Information Criterion (BIC) and Multiple
Coefficient of Determination( ), although not reported here, the best model performance is shown in Table
2.

Table 2: The performance of the income predicting model of Thai population

Model R RMSE AIC BIC
in(y) 0.5876 0.4275 54606.44 54764.44

According to Table 2, the model for predicting income of the Thai population by using the model
provides the lowest RMSE, AIC and BIC values, and has the highest values compared to other models
analyzed.

Multiple regression analysis results for predicting income of Thai population are illustrated in

Table 3.
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Table 3: Estimated coefficients, standard errors, t statistics, and p-values of the selected regression

model for predicting income of Thai population

Variable B Std. Error t p-value

Constant 8.492 016 519.098 .000
x .008 .000 38.173 .000
x, -.021 .001 -20.133 .000
X .015 .000 63.053 .000
5, -.148 .004 -36.008 .000
m, .076 .005 14.944 .000
m -.098 013 -7.747 .000
m, .012 .009 1.369 AT
¢ 213 .005 39.036 .000
e 648 .007 89.032 .000
e 1.155 012 94.595 .000
e, -.012 .009 -1.160 .246
o, -.270 .007 -36.979 .000
0, -.622 010 -59.351 .000
o, -329 .007 -48.581 .000
1, -154 .006 -26.186 .000
5 -.498 .009 -51.714 .000

Note: The interpretation of the coefficient must change the coefficient to be in the form of exponential.
Dummy variable referenced by Sex(Male), Marital status(Single), Education [evel(S 8th Grade),

Occupation(Public servant, Clerk and Technician) and Job title(Government employees).

From Table 3, the multiple regression model can be written as
in(y) =8.492+.008x, —.021x, +.015x, —.148s, +.076m, —.098m, +.012m,
+.213e, +.648e, +1.155e, —.012e, —.2700, —.6220, —.3290, —.154t —.498t, (1)
From model (1), we see that as age and working hours increases by one each where other
variables are kept constant, the average income will increase by approximately one baht/month.
However, if the number of family members increases by one, the average income will decrease by
approximately one baht/month. Moreover, we found that females earn less on average per month than

males by 0.86 baht/month.
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When consider the marital status, the average single people income is less than those who are
married /partnered and divorced/separated by 1.08 and 1.01 baht/month respectively, while the average
income of a widow is less than single people by 0.91 baht/month.

For the education level, the average income of those with primary education (S 8th grade) is
less than those with high school, Bachelor degree/College 4-year degree and Post graduate studies by
1.24, 1.91 and 3.17 baht/month, respectively. Although those with primary education have an average
income more than those without education, it is not significant.

For the occupation type, public servant, clerk and technician earn an average income higher
than service staff and product supplier by 0.76 baht/month, agriculturist and fisheries by 0.54 baht/month
and craftsman and machine operator by 0.71 baht/month.

Lastly, government employees earn an average income higher than private employees and
general employees by 0.86 and 0.61 baht/month respectively.

Conclusions

The main focus of this study is the factors that affect the employment opportunity, which found
that people living in the central region of Thailand have a higher chance of getting a job than other
regions, while men have a chance to get a job 2.187 times higher than women. For those who graduate
with post graduate studies will have a chance to get a job of 4.516 times higher than those without
education, and those who divorced/separated have a chance to get a job of 6.173 times compared to
single people. In addition, the increasing age and increasing number of household members also affect
the chance of getting a job which will decrease by 4.2% and 9.8% respectively.

From the analysis of factors affecting the income of the Thai population, it is found that the Thai
population has an average income of 4875.61 baht / month. Increased age and increased working hours
affect the average income increased. While the number of household members increased, it results in a
lower average income. Males have a higher income than females. While those who married/partnered,
post graduate studies, occupation (Public servant, Clerk and Technician) and government employees will

have the highest average income.

Discussion

The result of this study shows that the factors that affect the employment status of Thai
population are age, sex and marital status which is consistent with Thuencumsan (2016). It also found
that regions, levels of education and number of household members also have an impact on employment
status of the Thai population. In addition, the study of the factors affecting the income of the Thai
population, it is found that the number of household members, age, education, occupation and the
number of working hours affect the income, which is consistent with Rukkhawattanakul (2015), while

gender, marital status and job title also affect income.
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There is a limitation in this study. As we used the secondary data from the National Statistical
Office where the data were already collected, we could not control number of responses in the survey. In
some variables such as income of samples, there were a lot of missing values. Therefore, we could only
use the provided information in our analysis. If it is possible, all information should be collected as much
as possible for better analysis results. Moreover, although the stepwise regression and Box-Cox
transformation were performed to find the best fit model, the assumptions of homogeneity and normality

were still not met since there are a lot of possible outliers in this dataset.
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