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Abstract

This study aimed to compare the accuracy in evaluation of obesity between utilizing Fuzzy Rule-based
Systems and Multinomial Logistic Regression of workers in Mae Moh Power Plant, Lampang Province. The sample
group consisted of 237 power plant workers in Mae Moh who attend the annual health check at Mae Moh Division
of Medical and Health. The data were analyzed by using Factor Analysis and then using Fuzzy Rule-based Systems
and Multinomial Logistic Regression. The accuracy in evaluation of obesity were checked. The results of Multinomial
Logistic Regression analysis can be evaluated at 51%. The accuracy in group of obese, normal and overweight are
82%, 52% and 0%, respectively. Fuzzy Rule-based Systems has 227 rule and can be evaluated at 78%. The
accuracy in group of obese, normal and overweight are 100%, 72% and 48%, respectively. The results of evaluation

of obesity utilizing Fuzzy Rule-based Systems are more accurate.
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H B =0
0By =120 p
HB, #0
2
. [ B 1
ANFNARAL Wald= | =

o a 4 : -
logil  s(B,) AeAAAIAARRUNNATIIUTRINITLIzINIAINN AT gy
210N ANsEALNEATY o

nssindulaazdiasannigiunaniile AratianaasuNINngIAl 5’ TefindfiasannAgrunanuandnsaudls

(r-1)(c-1)
8472 (X) HANANRUSTUAILUIRIN (Y) T8 r ARANUIULDY LAY C  ABRNUIUABANL]
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o ey "
anuAgIunliluntmageuas
H, : ARULLAANWINNTAN

H, : fauuulifiaonumnnzan

=
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anneuNaR HEAaeRaRN aziiannisaesdauun i e udafiansnteazaesanugniiesiunismiiuig
3. msAtAgIziiilaas (Factor Analysis)
d‘ '2" A =3 4 % v ° o A o v o
Wasanuuuasunui b luniafiususanieyadsznauldfsadesinindiuaunin Aediuau 23 faAniu
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- Faul9fiaslAmNNENAUE AU nIraaauinan1Inaaal Bartlett Test of Sphericity AN&NRA Bartlett's Test

° o

AT RuEANATUNNNADA (Sig < 0.05) unnaANNINFaLLsusazAa A NA NS

- gunAfee el ANWNIZEN ATadeulngRanTainannAn Kaiser-Meyer-Olkin (KMO) TagiAnaed KMO

A27ATNINNGN 0.5 BNUIUIARIDENILUNIZEAN
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2) anmtlaagl (Factor Extraction)
wallanisanniladedtitandiune n1s3mseieeddsznaunan (Principal Component : PC) N9
AAFFednt MauFuananuausawdsWitesaslnanisairasauls v desaudsludainnsnesune
AuEuulsrasieya liildninngalagldsaulsanuoutisandnma

3) uyuunutlast (Factor Rotation)
d: o o ] [ 1 (% v ] o =< 3 o d‘ ¥
Wasannnisannifaduanaasliainnsndnngusioulslfetrednianasionisuyuinuiiadaiialiiainnm

wilapauunnsadilase lEdned Henldn19vyuunBLLLAIRIN (Orthogonal Rotation) Tmﬁ%mmgu
=

KULAI3LNN (Varimax) wanzdng lunisudananununatiass ﬁﬁ\ﬁ%ma“fi@]:‘lﬁﬁh@;qqmmmwiﬂmuﬂﬁﬂ

4) wilamnuvinng (Interpreting Factor)

o

nisiansudnsautslaadsatluiladalnariarsnainantiininilads (Factor Loading) 289kl

ping 7 fdaudsfananaianthuindfadauinfigaluadelnflies ludadeiu
4. FEnsmsradauANLARE lunslsTiau
4.1 WNSNDGANNAUAY (Confusion Matrix)

'
v o

AN NARFANHANITNURIAN T UANNNDURINAAN SN ATUA T WAL LHANNANNNINBIEYERN1INAR L

q

Fnating TUNIRIBIAITNUUIA 2x2 HANHULAINIFIN 1

' v
cal a K a

A5 1 ANNDUBINARNENN ATUATWAZN IHANNANNITNIUIEIVERNIN ARDL

SRR 2 mm”wﬁmﬂmmiﬁmm
NA[ANWTNENAUUAT I
0(-) 1(+)
0(-) a b atb
1(+) c d c+d
79U atc b+d a+b+c+d

ANTnaNyIndmNguaL Usznaufiog

o o e . - , o e edv e d Y o
a A8 ANUIUNARNTaLAT Tnauads (True Negative) MNana HaaNST ilaulaBauanading 0 TeLATeIUNIEaL (-)
UWAZHARINANNINNUNEUTANAN AR LTI 0 viseaw

A o o & @ @ ™ = o ool = o & -
b A8 AuILKAdNSLANIAA Tnsuanifia (False Positive) Msnee naaniNnauladauandfiag 0 WsaATaauuneay (-)
WAZHARINANNINIWETaNANTIMAaa Uzl 1 vidauan

A 3 o =3 @ . =X o rd‘ 1 dl 1% A d‘
c A AMUIUNAANTALIA InuaULAa (False Negative) Mu180le HAaNEN dauladauanadiag 1 WIeLATasuNIeLLn
(+) WAZHARINANNIVINUNEWTaNANIIAAaLIz Il 0 WieaL
d A AUIUNAANELINASA TReILANa3a (True Positive) UN18DN NAANENAWIATILAAIARE 1 YFRLATRIUNILLIN (+)

WAZHARINANNIWETaNANIIAAa Uz I 1l 1 viaLan (Office of the Royal Society, 2015)
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4.2 AnuuNug luNIsUsERUAENISATUIIATAINGNADY (Accuracy)

lunnslsziuniazdauinazgaanuiuglunislssifiudiaanis AuonenanugniiesivazAuanling

=
ANNITN 4

a+d
Accuracy = ————— (4)
a+b+c+d

AFANUN1FIAE

HAnHINIaATziana Ineldllsunsd MATLAB wazldsunsd MINITAB G9nuuansaase i lisatl

al a

°o v

1) deyangFnssugunimaesdufifenululsdnilhuinng Smdaani sanmaasuanumsuiisuzesdeys
a ' % a Ly o lﬂl ‘d‘ v =3 4 b % v o

2) Amspibaanisdiazitade easannuuuasunnin i lunisfiususndeyalsenevllfcadasiann
o A 3 1 o X v A a [y o d‘ o o iI <
AMUIUNIN ABAUIU 23 FaAnIN AsHeslEn1sansziilady iiaand uIuFaLlsas Z9duntsanAu
dudaulunisinaeiludunausalil

3) whdayanlfainnisamszifaaadaundnusesiaanisiiaseiilasld FRBS GeBuainnisinuunsouls
11 AU ueiaiduanndnuazAANluaunTnaeusaziuls wdatsaudsnimuar Waidu
an@n lasranginouailuszuuied aandudingnisenmuied Aeilunisdssidiuniazdoulngld FRBS uay
pavadauANuLgnlun9ld FRBS luusuifiuntnsdon
oy dny - cy o ey - . v s A o a dd

4) thdayanliainnisinazifosiladeunAnesedeanisiinszinisnnnesdan uleaaa amn T9ENAN
ihudsdassrisnnaninasianinzdou Hun dayanaliaeuiimnululslnihuksnsdmdnaie was
o nll v a L [ ! a [ o Y o dld ¥ 1 o
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a b % o dl % a o
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5 wiauisuauuindnlunistdssiiuniozdouszndranisldszuunginusifadiunisnnnesdai
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6) @guuanisAnm
NANFAIBENN

Ia Ay A ea P ) e = ' o -

nausaetng Ae RNl liwinng AieTesyluguieyanisnmagunineeineanisunneduay
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! v
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Wasann fuUitRnuluusazdesenglauanysainisdiuianisuazanlaniuans et sourielunum
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NN9AUUNTUNR ANUiINsguEnatsaNusasdunR Ao edsnsqurinetinseengde (Simple Random Sampling)

WEUTRumdumisafieted I 237 A
a G4 L
n9atAsIEilase

dl dl A =3 b4 v v ° ° A ° v °
Lum@’mLmumunmﬂmlum?mummqm@g@ﬂa‘xﬂ@ﬂﬂmwﬂmmummumﬂ ARRNUAU 23 IBATDN

o

=X 4 A a [y o dl o o dj | 4 a a’/’ !
asfaslinnsiiasneiitlade iaananuausaulsas 3afunisanminududaulunisiimmzfludunausall ns

Annzidiladenilunsdanguliinudaulsndes Insaclfmulsluindauautiesndt Geduaaunisimssiiiladeay
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] o dl o a e b4 = o o 6 o P4 3| 4 dgl b4 % a Ly o 1 b4
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Tadadeii deAnimintdadeagsazipuanndvizewiniu 0.3

n15Aszilagld FRBS

v
o

asrn1sauselanldninusnosinaiaeanie (BMI) a1vsumuiaidel3satl

BMI < 18.5 Alaniu/(lumse)? ALty
BMI 18.5 - 22.9 Alaniu/(1umg)’ Unf
BMI 23.0 - 24.9 Alaniu/(1umg)’ vy
BMI = 25.0 Alanin/(1ums)? #1

o

i o L oAa P | ! Ny A Ao = | o a P -
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o

ananal nsAnetasuLanguAatuaantseanily 3 ngu 1un Und tminiiu uazdou deldlsiduannaniu
g maenlnafulsaufe Faiuianie deiiA1aeasuilsntmlEuA Normal, Overweight Lae Obese Tns
Normal {unguin& Overweight Lﬂuﬂ@iuifwuﬁﬂtﬁu uaz Obese Hlungusau SesautlsneuazAasiaiduaunin
A4 Normal = {16, 19.5, 23} Overweight = {21, 23.5, 26} Uaz Obese = {24, 30.5, 37} m”agﬂ‘ﬁ' 4 gqusulsneuas
AneaieTiuaniinsesiaulsdasslsznevlfon 11 saulls aruunidy 2 Zﬁlﬁuﬁ’dﬁ”mumﬂﬁﬂﬁqLLﬂﬁ@HﬂﬂLﬂﬂ
we3fjpauuuuaannn 1Hun dneenu A Partt = {0, 1, 2} Part2 = {1, 2, 3} Part3 = {2, 3, 4} Part4 = {3, 4, 5} Ua% Parts
= {4, 5, 6} WA AB Male = {0, 1, 2} Uax Female = {1, 2, 3} 818 AB 18— 251/ ={0, 1, 2} 26 — 40T/ = {1, 2, 3} uaz 41
- 591 = {2, 3, 4} IsmUszansa Aa No = {0, 1, 2} uAT Yes = {1, 2, 3} LAZADIUNN AD Single = {0, 1, 2} Married = {1,

2, 3} WAY Separated = {2, 3, 4} daungesAesaulsnifainnsaiamedilads 1Hun dJaded 1 Taded 2 Taded 3 fads

' ' ' ] (2
= a =2 o a

N 4 flade® 5 uaz TJadef 6 TeldousautsnieuazAvesieiduanndnidusall dJadad 1 uay 2 Ae Always = {3,
5.5, 8} Sometimes = {7, 9.5, 12} LAY Seldom = {11, 13.5, 16} adaifl 3 Aa Always = {2, 3.75, 5.5} Sometimes =
{4.5, 6.25, 8} LAz Seldom = {7, 8.5, 10} uaziladef 4, 5 LAz 6 A0 Always = {1, 2.25, 3.5} Sometimes = {2.5, 3.75,

5) WaY Seldom = {4, 5.5, 7} AININN 5 D9 7
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1. MSWITUUNTAYA
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foyan HlunsdneiiudeysresfufiRaululslniudmn sdamdnathadalanuudinn s 2

s15197 2 FayaviallvesdtfiRanululsdwilusimnzdmdngniag

de LA g TsAlszanma ADTUNIN ATHNIANE
2. = 24 718 = 184 18-251 = 10 1ol = 143 lam =27 <185 =4
ANN-N. = 8 N = 47 26-401 = 18 1 =o94 ANTA = 194 18.5-22.9 = 60
any. =84 41-59 1] = 209 niing / wen / 23.0-24.9 =63
wenfueg = 16
A74. =80 =25 =100
AN, = 41

*ladszynd 6 aw uazlinsuadrtnoanie 10 AU

a L4 Qs
2. n15aAgIEnLaas

AINNNTIATIZHTARENLINAIAT R KMO (0.676) LAz Bartlett's Test of Sphericity ( = 1212.84, sig < 0.001) L&A

v
v Y

Tiuinaunrengusiaetelaumnzan uaziulswiazfaiaanduiugiu duiudeyaainnsniinlimesd

fladesiald Geannisnszitfaduainnsodnnguiladaann 23 faAn1ndsnieed 3 il 6 Tads Inailaden 1

D

tsrnavlidaumronuden 14, 15, 16, 17, 18 way 19 tadef 2 UsenavldFqamannden 4, 5, 6, 7, 9 waz 10 Tladei
3 Usenavlddaamiannden 1, 2, 3, waz 8 Taded 4 Usynavldfaamrannden 22 wax 23 Tadah 5 Usenauliéioe
. Y . . v . Y. . 44 . 4 A

ANTeR 11 way 12 doutladed 6 Usznauldfasmiainded 20 way 21 AaR19197 4 WHesandasia1ui 13 Jen
wninadeanunnldanunsadnliieg luifadalald vivearananlsdndadinnud 13 lidaanduiusivudadelone

= 1 0 v o dl a o
@QVLNLL’WJ@WWDWN‘V] 13 HNATITU
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A15199 3 Taranluiuudaun N 1 lunisAne

UNAINNINE

1. MUBINIATL 3 N 13. meariaganInganielsyant]
v . 14. UMV 1NN 81MNIININNR
2. Mus s .
NUNINRNLR
di/ < 1 v Y 1
3. yuensiafiunewnaditueulitiesndn o L.
B 15, NUATUITIANA W1 FAMINL T4LAN LIUGL
4 4779
. 16. Muamslgediida emnsugdudaizaanng
4. VNUBIUNIATU 5 N .
nagidagy
5. mudnuazua iantiasine sauiudssann 17, MUTDIMINULATIUNATU G ATNLAZLLE
0.5 Nlansumadu Y5RUIAIANIN
6. Mulanetstiesduay 1 Ha 18. NUIBNULALN
7. MUz dn 19 a9n au g1visenNn 19. ANHNEAAN
P A A Aoy . )
1 r. 3 20. ANLATEIANNNAIVAANIRIATNDL 114 1N
8. ANTINIUAY 6-8 W L.
N 1l
I 4 4 1 T . 2 A &
y e L. 3 21. ANLATENANNHLOANDERS LT a0 185
9. ANUNTAAAUIBUNDUNABY TUAT 1-2 Wh9 .
WU
. . . - 1
10. RaNNANAINYABLLeIRENTiae 30 WINABASS 22. QUUUT
11. waundulitieandnduas 6-8 4alug 23. agfluiiBnndaduyis / A§guyis
12. 190 MieTen
AN 4 TaADNLAZLTNNANNANNUSANLUN AN NeYALsTNa L
{aqah 1 {laqa® 2 {laqaN 3 {laqaN 4 {laqa® 5 1aqa9 6
. A1 . pN . AN . Fn . A1 . A1
AN | o _ | AW | s AW | s AN | s | AN | s | AN | s
.| wwdn .| dwdn .| thwmin .| twndn | whuedn | woutdn
v = v = v = v = v = v =
dan B Gam . Gam dam B dam B dan B
{laqg {laqg {laqg {laqg {la4g Tfaqg
17 0.758 6 0.754 1 0.811 22 0.855 12 0.862 21 0.756
18 0.701 5 0.724 2 0.784 23 0.830 11 0.724 20 0.548
14 0.658 7 0.610 3 0.482
15 0.654 4 0.577 8 0.392
16 0.654 9 0.467
19 0.597 10 0.399
-
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3. szuungunuBWgd (FRBS)

D

v
o

Tuszuvaingmnteyasetnedslingiamuanlilussunsauan 227 ng waztinuansigilluiaede 5 ng

o I~
NANTNN 5

s15197 5 N lE lussuuiad

ng Aauilsaase pausmau

IF Part = 1 and Gender = Male and Age = 18 - 25 and Disease = No and Status =
1 Single and Factor 1 = Sometimes and Factor 2 = Always and Factor 3 = Always and BMI=Overweight

Factor 4 = Seldom and Factor 5 = Always and Factor 6 = Always

IF Part = 1 and Gender = Male and Age = 26 - 40 and Disease = No and Status =
2 Marry and Factor 1 = Always and Factor 2 = Always and Factor 3 = Always and Factor BMI=Normal

4 = Seldom and Factor 5 = Always and Facto 6 = Always

IF Part = 1 and Gender = Male and Age = 26 - 40 and Disease = Yes and Status =
3 Marry and Factor 1 = Sometimes and Factor 2 = Sometimes and Factor 3 = Always BMI=0Obese

and Factor 4 = Seldom and Factor 5 = Sometimes and Factor 6 = Always

IF Part = 1 and Gender = Male and Age = 41 - 59 and Disease = Yes and Status =
4 Marry and Factor 1 = Sometimes and Factor 2 = Sometimes and Factor 3 = Always BMI=0Obese

and Factor 4 = Seldom and Factor 5 = Sometimes and Factor 6 = Sometimes

IF Part = 1 and Gender = Male and Age = 41 - 59 and Disease = No and Status =
5 Single and Factor 1 = Sometimes and Factor 2 = Always and Factor 3 = Always and BMI=Normal

Factor 4 = Seldom and Factor 5 = Always and Factor 6 = Always

o ° d’ % A a % Yy o 1 a 1 a
annisinganuan 227 ngla lld lunisdssifiunnazdoulae ey adaatnain wudinisdssiiuning

daulnenisld FRBS annnsnlsziiiugniessy 78 Tnalunguiegluninzdouanisnlsziivléignisunn nguin

a

ansnlsuiiugndesay 72 dounminfiuainnsnilsuiiiugnienas 48 AIRn9199 6

A1519% 6 Han17UsziuNnEdauanAdanmlag 1 FRBS

. L NANTSUSELNY (3TUIU : AU)
UBNNAINAIDES — ——— - - —
Un# WANININY A1 seavLssiiugn
Unf 46* 1 17 71.88
TIUUNNL 1 30* 32 47.62
%
714 0 100* 100.00
” I = z
SeaTiLsviiugnyanNn 77.53

* Usniiiuléignsies
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4. M5IAATITANITOANDLNAB IULNLADARAN

anmsaazinianesdanlulaasdasafnnudifoulsdassnasnasasoudsnnn 1Hun wa uaveny d9ain

v
o & o o

NNINARBUANNANAUTIEMINIFULsINALAZENY WUL nALAT ey lHANdNRLSAY Aviusauuuldainnig

a = VY o A
QLV’]?W?;M@\?VLQWG@NH’]W 5 LA 6

(P(Normal)—‘ (5)
log| ———— | =0.409 -1.43(Gender = Male) +1.776(Age =18 - 25) +1.851(Age = 26 — 40)

L P(Obese)J
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