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Abstract

The objective of this research is to construct the most proper time series
modeling for the Pneumonia rate of patients in Lampang province with additive
decomposition, additive simple seasonal exponential smoothing, Box-Jenkins and
combined forecasting. The secondary monthly data of this study obtained from the
website of Bureau of Epidemiology Department of Disease Control and National
Health Security Office (NHSO) during January 2006 to December 2017 with having 144
values are used and divided into two clusters. During January 2006 to December
2014, the first cluster with 180 values of the training data is used for the mentioned
time series modeling. The second cluster with 36 values of the checking data
between January 2015 and December 2017 is used to check the accuracy of the
forecasting models with the criterion of lowest mean absolute percentage error
(MAPE). From results of analysis of this research, the combined forecasting model is
the most reasonable forecasting time series model with the lowest MAPE of 6.5752.
Keywords : Pneumonia rate of patients, additive decomposition, additive simple

seasonal exponential, Box-Jenkins, combined forecasting
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p LNUBUAUVDY autoregressive (AR) LAy g WUBUAUVDY moving average (MA)

P unuduauved seasonal autoregressive (SAR) Lag Q LNUIUAUYDY seasonal
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¢, (B)Pp(B)Y, = 6,(B)0y(B ), 9)
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Avualratiindnidunisidwesvesdiuuulaeldnisannesuvunindsaestiosian

9

(Ordinary Least Square: OLS) wagsuuunensalsandunadl (Raviv, 2016, 3)

0 p

Ye=a+ X, bifit (10)
NFUNTTNA 10 @UISOTBUFUNITNEINSAVRIWITeTLRRaTlAe

Y =a+byfir + bafar + bsfse (11)

Wio Yy unudimennsalson i an t



mMsUszIvIMsiauenanifeseauIa
wisetnedunindnw unTinedesiwdgniawmile AT 18 wagdU193de ASsN 4

fitr [2¢ wae f3p wiudmensallBaden s an t 91n35MsuendIulszneu 35

s a

UiulFSeusadlinavimdmongmaifn uaritvenduaziaufud suddy

b1, b, uas by Lmumé’mﬂizﬁw%‘miama&Jmﬁ%ﬁwé’qaaqﬁaaﬁqmaﬁ%mnwﬂ
drutsznou BUNUldousoduldnandidmomgniaiduin uarifvenduaziauiiug
paddy dermusliemennsaldadennni 3 Bidusulsdase weednsivaslsalen

gnauludamingruraduiudsnin 3aan by, b, waz by azAwinaIndwIudeyanansal

'
o w a

TupunsunAYARNABUNIINIU 95 A1 WaINIinswUaItayanIgNam LI Lt AU

wagNafeganIaaIfun 1 veddsuenduasiauiud Fvihliliddeya 13 Awsn lnedvuney

[

nsasasnuunensaflagisnsnennsaisuidiie wisuAmennsallda eaaini 3 33
adaiuvunensisfisutudoyausiinaeu 9ntuiswhmanmadeunuvnzauuas
ANUUNUE VDIV UNE NN I8 UBYAYANTIFEBY
6. N1INTIVAIUAMUMUNLANVIIFIUUUNLINTA]

15AITUIAILANZANTDIFIUUNEINTAITY A8vINIInTIRdeUAIdILIvEe
(Residual) ~ #ilFannas1esznineaisvestoyauazameinsalveayaiinaou Tnesinnsg
ATIVEDUAULMINZAUTDINTITLAD S VBIFIMUUNEINITAAWARAVIAFOUT NIlUDIITNT
wendiulsznaukagisuanduaziauiud 98vn13nTIvd0UAMENvMEYRIAdIUmMEAD N
VPEBUNIIHINKIIUINAGIEaTANadeuvesnalulngen — allsuen naaeuAUwlIUIIU
AsTishuaRivaaeuveaiU NaaeuARdsyniuguifeaiAnaaeuT naseundudass
fuvesardrundodignisnaasuduussdnianduiusludilngldngiiuiile
(Autocorrelation Function) Lagn1sABULULIA (Run test) wagnisvaadeuanduiuslusy
294 Box - Ljung dvsunisnensalieisusndiaziaunud
7. msfansanfanuunensaifimanzauiigaveseynsuasngiaelsalansniauly
INE1UY

mTeasaldnauslugwessnuunensaivesinisuenduyszney nsUsY
1‘12’&%@1’3EJLé’uiﬁqLaﬁu%ﬁwé’wmq@mm%qmﬂ Wuanduaziauiud wasign1sneInsaisiy
Tnegldtoyagnnsaaouiiiueynsunandudifeunnsiay w.a. 2558 Sufousunau wa.
2560 S1uU 36 A7 LleAuIAT MAPE feaunisit 12 Tagisnswensallafislen MAPE ¢
flgnazvanefs Bataruusiudlunsnensalinniige

MAPE =%

np

€t

Yy
g e; =Y, — Y unuareaiaedeuainniswensal a van t

(12)



mMsUszIvIMsiauenanifeseauIa
wisetnedunindnw unTinedesiwdgniawmile AT 18 wagdU193de ASsN 4

Y Y wnueunsunan uavenensal s ian t suasu
t wnugrsamiduiion FalAfws 1 89 n, Taeil n, unudwiudeyaveteynsy

LIANYAAIIVETDU

NANT5398

1. wan'lsﬁmim'ln']sl,ﬂgau‘lwmmaqnsuma'\
mﬂmﬁﬂmimé’ﬂwmsmsmsmﬁlauimsuaaauﬂsunmﬁqmﬂﬂaaumaaé’mmﬂﬂwiﬁﬂ

Vondnauludming1uns dausifounnsiay w.e. 2549 fafeuduinny we. 2557 $1uau

108 A1 wu31 aunsuanlldiAien-inu (Outlier) Aanmd 1

Box Plof of Lampang

2 4 H Upper = 53.287

' a3 = 33.888
| Median = 26.575
s ! ar = 20208
Lower = 11.023

. JR——
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YDINANIAMILVEANNITIATIENNTOADDENAMTLAUNUI Tsedududfy 0.05 eunsy

Ja = o v ¢ & v a 1 o
wanfidauwdsusiuai Jamnuadsuunginsalidudminuugauin wagliinsnfoulng

\HR9NUUILIULATBVENAYDI NS KARIRINITIN 1 Aall

= I aa i - A
A15197 1 AnadANAFEULALAT P-value ¥89n15NAdaUANNLUSUTIUAI N1stadaulmves

aunsunasnsllelsavandniauludmindvisiasnuuiliuuazdvsnavengniai

v @ o w

JeauUbaIney 0.05

n1INAFaU Adnanagau P - value
ANULUTUTIUAST F= 10674 0.3921
synsunadinmaedeulvuilosnuunli t=1.3549 0.1787

aunsunainIsndeulniiiosaindrnsnavedngnia F= 51485  26398X10°




mMsUszIvIMsiauenanifeseauIa
wisetnedunindnw unTinedesiwdgniawmile AT 18 wagdU193de ASsN 4

2. HaMIAATIEIDUN U IAE SN TUendIuUTENaY
NNsAIINMIARTgan1alaenNITiATIgnTanaee AT udy Lardul

g9n1afss1eil 2 waznwd 2 Tnewuin dvdiggniaveseynsunandngtislsaensniay

Tudamindgeianludioutusneu 6.8659 sesaunfe Wouihnau 5.9312 uagsiigaly

LPOUNGUNIAY -8.7448

M19197 2 Avilganiaveseunsuatsnsiielsnvensnauludming U

) Ayl 3 Ayl 3 Ayl - Ayl
\hou \iau oy Wy
9AN"A 9AN1a 9aN1a nAN"A

NN 43596 wwigu -3.7402  nsngueu -7.0859  AanAw 6.0569
NUATWUS  4.4243  woumau  -8.7448  AwinAu  -1.3980 wqAIn1eu  1.6909

fuiaw 59312 dguiew  -7.2434  Auwieu 68659  duAu -1.1165

Seasonal Index of Lampang
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Decompose Method Plot of Lampang
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Jan Jan Jan Jan Jan Jan Jan Jan Jan Dec
2549 2850 261 2552 2553 25054 2805 2886 2957 2807

91n007 3 (A) waasbiiugn dwvuwulduimunzaudimsuoynsunaidng
AUrglsadensniauludinindiueie dawuvuwwilduiviinisulasdeyameisnonuasy

wazeasin e p = 0.7404 lsfuuunensaiidsuinaelife

Y, = [7.0694 + 0.7404T,_,] + S}, ,i = 1,2, ...,12 (13)
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i O* ' ) - Y I ! &,
loet S;p AodUssanaveialignniad i s aan t fann31990 2 wazA1 MAPE UBaduuy

W INTIWINAY 14.1807 FuanslananIni 3 (B)
9INE@NNI1sN 13 WensiadeunnumzauTesmsliies B, vesiuuuneinsal
Tae3snsusndulsznaunud aruszanamsdfives B, windu 7.0694 faumanzau (t

— 15.9791, P - value = 5.4215 X 107 LLazLﬁammaammé’ﬂwmsﬁuaqmd’mmﬁawudﬂ
AdMdedn1sHANWasUNR (Kolmogorov — Smirnov Z = 0.0719, P - value = 0.6373)
mmuﬂsﬂiaumﬁnﬂmmm (F = 0.5366, P — value = 0.8264) ﬁﬁﬁLaﬁaLﬂﬁﬁU@uﬁ (t =
1.8723 X 107, P - value = 1) uaziudaseiu @1namdl 4 wuirenduussansanduius
Tushvesdumdedlnaanoglureunmimidesiufosay 95 uaznImaaouLUYI Z =

-1.1711, P - value = 0.2415) $9uuiabuungInsaintaaaianuiiangay asaun1sn 13 wag
o* | v o a o a a o v o
Sit wnuedwtiganiad i i e tla o demnsei 2 Werdeyagansivaeuluianiny

Y 9

]
=

WUUETIVDIRMUUNENT ETAATMAPE NN 12.6996 LaRIAININT

Autocorrelation of Residual
Decompose Method Time Series Plot Forecast of Lampang

Decompose Model

0z 03

Y= (732548 + 0747, ) + &

— Acual MAFE = 12,6996
-~ Forecast

ACF

a3 02
L L

a1 00 0a
Rate of Pneumonia (per 10° population)

20 25 30 35 40 45 50 55

Lag T T T T T T T

Jan Jul Jan Jul Jan Jul Dec

2658 2558 2559 2559 2560 2560 2560
Time (year)

AW 4 Autocorrelation UaeANEIU AT 5 BUNTUALALATNEINTAIVBIYA
WIAeYBIFILUUNEINTAlA83TN SN n519aaUlngIsNSLeNENYTENBY
drulseneu

3. kan1AAsIzviaynsIalaeIsn1sUTUlRSsudulAvavditdevasganiaBeuan

nsasmuunensaidmsveynsunamdnsielsavendniauluiming iU

o w

medeyarrngeu lngansusulissudulasardmaweiggnialdauinnuil a1 oL =

0.7847 uae Y = 0.0569 FanWd 6
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Simple Seasonal Exponential Smoothing Plot for Lampang
Simple Seasonal Exponential Smoothing Model

50

— Data
-~~~ Fitied Model

Smooting Constants
a(level] = 04352
y (Season)= 0.302

5

Rate of Pneumonia (per 10” population)
30 40

MAPE = 16.9674

20

10

i
LALLRULALIRY LR LR LR AR R AR A R L R R R IR
Jan Jan Jan Jan Jan Jan Jan Jan Jan Dec
2549 2550 2551 2552 2553 2554 2555 2556 2557 2557

Time (year)

o w

dl 1 '3 L% aa U Y a 174 ¥ ndy
AN 6 BYNTULALAZANEINTHVBITILUUNEINTallAE M SUTUIT S suIdulAav NG
Y2IANATIUIN

L9ATIABUAMAN WULVDIATAIULNABNUI ANdIULNERINITHANLIIUNG
(Kolmogorov - Smimov Z = 0.0978, P - value = 0.2526) {in7uklsUs3unsnnnieIad
t (F = 0.9578, P - value = 0.4670) flfadewiniugud (t = -0.13409, P - value = 0.8936)

= A A & a (Y] = [ Y a ‘{ [y [y} LY} 1 1
wazinisimasulmndudaseiu (1nAIA 7 WUl Aduuseandandunusluaivesrtdlu
widedulvganegluveulunnuteiuiovas 95 WAAINNITNARDUINUTN Z = -1.8469,

P - value = 0.0648) datuduuunensainladaiinumnzay Lanfsaunisn 14 dail
Yien = 32.0103 + Shirz (14)
o Yegpp wnuatmeinsal ¢ a0 t + h laef h = 1 83 12 (foudl 1 dudouil 12
Twnu 12 ) uaz S+ unudnlingna s v hi, wle hf, = [(h —

1) mod 12] + 1 swnsnsii 3

ﬂ. 1 a a + U Y1 U
f1979N 3 ﬂ’]‘Ui%iﬂm@Vlﬁ‘Wﬁ“UENi]@ﬂ’]ﬁ 8 6381 h12GUENEJ‘LgﬂilIL’Jﬁ?@@li’]f}jﬂ'ﬂﬁiiﬂﬂ@ﬂ@ﬂLﬁ‘U

Tudsninanuns
+ < + < + < + <
hi, S hi, hi, S hi, hi, S hi, hi, S hi,
1 4.3409 4 -4.8674 7 -7.8857 10 -1.8970
2 5.3720 5 -11.0803 8 2.0341 11 7.3709
3 7.6562 6 -9.6194 9 10.6623 12 7.3588

d‘ o ¥ o Y v L U o
dimideyaeynsuaidnsgiislsavensniavludmingievesyansiaaeuly
AuALingvesiluuneInTalntaanIsnsusulnSsumelardiaweggnald

YINNUIT AMULLUETIVDIAIUUNEINTAS MAPE WU 16.6420 Wandlasanini 8
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Time Series Plot Forecast of Lampang

Simple Seasonal Exponential Smoothing Model
Autocorrelation of Residual

Y= 32.010251+ 5
Simple S easonal Exponental Smoothing Metiod ¥, = 32.010251+ 5

20 25 a0 35 40 45 50 55

ACF
03 02 01 ©0 01 02 03
L L L L L L

Rate of Preumonia (per 10° population)

I I I I I I I
Jan Jul Jan Jul Jan Jul Dec
2558 2558 2559 2559 2580 2580 2580

Time (year)

AN 7 Autocorrelation ¥edA1  ATNT 8 BUNTULIALALATNEINTAIVBIYARTIAABY

duumdevesdmuuneinsallay  lagSnsusulniSeusmeavmdaesganiaidauin

[

FBnsusulmssudulaasdniag

ma&q@maﬁama

4. naMIAATIERDUN TSI IR UBNdUAZIUALE

'
a

91NN5RATUENYALNITLAGEUNITBIOYNTUAYARNABUAINEIT A UNYTY

v v o

seauuddty 0.05 aynsunaaiiiauuUsusua wagliinsadeulmvesiuilduusd

avsnavewaNa JWiNsindnsnsnavengnasen sililendndvinavengniaeenaeis

Va v = v

Ay Yeyavzusinguuiliudn {3dedalamanuuililuuazggniasenatneunsunaniy Yy

Y

]
=

aglaoynsuand Zp et Aueunsunaiasiide Zy = Yy — Y q —
Yi_1p + Yi_13  funmil 9 wazillevinnisnegeunisindeulmiiiosannwusliuuas
a a a & 1 v 1 [ a 1

dvEnavedngnIadnaTimud eyasunsunaivd Ze Wusynsuniainad eenlifinig
wdeulmvesuIlily (t = -0.3275, P - value = 0.7441) uazliifidvnSwavengnia (t =

0.1474, P - value = 0.9993)

Time Series Plot of Lampang
(Stationary)

Z=Ye-Yiq - Yegp + Yes

— data (Stationary)

Feb Feb Feb Feb Feb Feb Feb Feb
2550 2551 2652 2853 2554 2585 2556 2857

Time (year)

Rate of Pneumonia (per 10° population)

o o o v o v o o =
AMNN 9 ’e]igﬂﬁllL’Jﬁ’]ﬂ\‘i%%@ﬂ@ﬁ]ﬁ’]ﬁ’d?EJI’SﬂUaﬂaﬂLﬁﬂiu%ﬁﬁﬁﬂﬁﬁﬂ’]\‘maﬂ“qﬂﬂﬂa@u
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91NN ACF ez PACF  ¥990UNTULIAIYARNABUAININA 10 (A)  Uazl0 (B)
o w = o v ca & £4 1 = &
puaiu Faimuadiiuunensaiindululivesveseunsunativd Zy Fulusynsuian

AN WAL UIEUNUAINITINLMDSVBIAILUUNEINTA] ARSI 4 Ta8AILUUNEINSINLA A

ARMA (2, 0) XSARMA (1, 0), wazflA1 MAPE Wiy 18.4498 &eaunsanansnnis
indeulmveseynsunadnfthelselansnaluimindsesyaiinasufieiBnsuend
LaYRUALE fanndt 11 uazannsadeusauuunennsallasan

2 12

(1—¢B—¢,B*)(1 —P,B**)Z,

Le—P1li 1 — Qple_y — P12 15+ 1 P1Z1_ 13+ P P12 14

Ly =12+ PrZi 3+ DP1Zi g5 — P1DP1Z¢_q3 —

O P1Z1a t & )

Wown Ze =Yy — Y1 — Yi_q1p + Y13 duiuazla

Yi =Y — Yo+ Y3 = 121+ PrZi_p +
D12t 17— P1P1 2113 — P P1Z¢ 14+ &

Yi = Q1Ze 1+ PrZi g + P12 15 — P1P1 213 —
G2P1Z¢14+ &+ Yeg + Y12 —Yiog3 | )
WIDLNUANNUTEUIUNITITLNDTIINANTIIN 4 A2 LARUUNYINTUAIFUNITNA 15 fadl

Y, = —0.2143 Z,_, — 0.3643Z;_, — 0.5079Z;_1, —
0.1088Z;_13 — 0.1850Z;_14 + &t + Y1 + Yi_1o — Yi_13

(15)
dlo t = 109, 110, ... wazavadurianafiay 1 4292an LﬁaLmumaqﬂsmnmé’mw;ﬁﬂaa‘isﬂ

Janonauludminanuenlaainnsnensaineunin

Autocorrelation for Stationary Data Partial Autocorrelation for Stationary Data
Lampang Lampang
o \HHH\[H.[HMNM. !
b= I}' ‘“ Il' | 'J ‘l"” |l“‘ T ,| T T T g \‘I| |}»|J| ‘HJ |\““|m‘||‘|‘”‘ I | ‘ “\‘ \H'II" = |
3 s
T T T T T T T T < T T T T T T T T
0 12 24 36 48 60 72 84 0 12 24 36 48 60 72 84
Lag Lag
(A) (B)

AW 10 Autocorrelation Wag Partial Autocorrelation veseynsukanlval Z, vesyarnaeu
M50 4 ANUTTIUNTITRDT AIAUAIALATOULIRTIIU AIEDA t Lawe P-value 1093

WUUNEINSAIAEAS UBNT WAz U UE
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o/ a Q‘ 4 lﬂ. 4 aa
W5Emes  ANdNUsEENS ATAINUARIALATDUNINITZTU AEnn t P - value

(|)1 -0.2143 0.0969 -2.2101 0.0271
(|)2 -0.3643 0.0966 -3.7703 0.0002
(ON -0.5079 0.0910 -5.5828 237X10°
Box-Jenkins Plot for Lampang Box-Jenkins Plot for Lampang
Zi = 91Ziq - foliz - Prlirz - GrPZirz + GePidirs + 5 Yi= 012t - d2Zio- P12z - 01P1 Lz + 2P Ziqat 5+ Yig + Yz Yine

— Z
-- Fitted M odel of Z,
v;

-~ Fitted M odel of Y,

5

Rate of Pneumonia (per 10” population)

Coeflicients
W = 021
& = 03643
& = -0.5079

,

;
.
Feb Feb Feb Feb Feb Feb Feb Feb Jan Jan Jan Jan Jan Jan Jan Jan Jan

2550 2651 2652 2553 26554 2555 2556 2857 2540 2650 2651 2662 2653 2654 2655 2556 2657

Rate of Pneumonia (per 10° population)

& MAFE = 78522224

Time (year) Time (year)
(A) (B)

A 11 aYNTUAMAAMNEINTAIVBITILUUNEINSallae IS UaNdhaziauAud

slevihmsaseseumumnzanvemswesi 3 Awssianuunensellagia
venduazlauRudnud Tanumsnzan fansei 4 waziilensiadunudnunzYerdIL
RRINUI ANEIUIRDINTITLANWAIUTAR (Kolmogorov — Smirmov Z = 0.0618, P — value
= 0.8392) ﬁmmLLUﬁUiaumﬁnﬂﬂmmm (F = 0.2885, P — value = 0.9568) fAademii

AU (t = -0.45529, P — value = 0.6499) finmsrdeulmidudaseiu (mﬂm‘wﬁ 12 WU

Y

I o

AduUsravsanduiusludivesidumdennagluveulnanueiuiosas 95 nsvadey
WUUIG Z = -0.8296, P — value = 0.4068) wazAdrumaniinisweasulm s ¥aa3a11190u

12, 24, 36 waz 48 Yrnandudaseiu ¢

a = @ v a £ v W Y . =
A15197 5 Falunsnageuadulssdndandunuslusiives Box — Ljung waziile
AP UENUDIRILUUNEINTU LAY TUBNTWAZLAUNUANUIN AN MAPE infu 14.8540

NN 13

A15197 5 AradianazAn p-value vasn1sadeuaUtludasyrosmdIumaslug 19811
AU 12, 24, 36 WAy 48 FIUIANNFILUUNEINTaIAEIDUBNYLasLaunudLaeldandunusly

§1U0975 Box - Ljung

Lag df ANEDA P - value

12 9 10.2787 0.3284
24 21 27.8238 0.1452
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36 33 44.6146 0.0854
48 45 60.8556 0.0575
Time Series Plot Forecast of Lampang

Autecorrelation of Residual
Box and Jenkins Method Y= 01Z -9l - Prdi2-01P Ziat 0202 as b Vgt Y- Yias

60

= Data
--- Fitted M odel

Coeficients
= 0.2143

50

[ = 03843
& = 05079

WMAPE = 14354

Rate of Pneumonia (per 10% population)
40

ACF
Q03 02 01 00 01 02 03

i

T T T T T T T T T
2 4 6 8 10 12 Jan Jul Jan Jul Jan Jul Dec
2558 2558 2559 2559 2560 2560 2560

Time (year)

] . 1 1 =] 1 '3
AN 12 Autocorrelation ¥89A@IU AINWN 13 BUNTUIALESATNYINTUVDIYNATIVEFDU
= (% aa s aa s a s
WidevesRILUUNeINIallagIdn1suend Inesuandagiaunud

WaLLIUAUA

5. NANTIATIERDUNTUIA AN TN INTAITIN

nmMsUsEINAdUUSEAE N saA0ETe NN sl duReIse S i sde oy
fign (Ordinary Least Square : OLS) vasismsuendiutsznou TBUsulZousmedulduay
%ﬁﬁé’ﬂﬁuaqq@ma@ﬂmﬂ WaEITNSUDNTUALLAUAUE WU by (A1AeT) IR -0.6869, b, =
0.2267, b, = 0.3200 Waz b; = 0.4734 AUA1AU wandladanInd 14 uavanaunisa 11
ansadguiuuunensaisalasad

?t = —0.6869 + 0.2267f, + 0.3200f, + 0.4734f;

(16)

o ?t WAUAWEINTAITIN B4 1380 T LAY

fi, [o was f3 WUANENSIENRET et t Inedsnswendiulsenau aUsU

WissumedulAuaiidweggnaidauin uagdsnisuenduaziauiud audny

Combined Forecasting method of Lampang
A
Y: = o + Bify + Bofz + Rsfs

a0

— Data of Lampang
-- Fitted Combined Forecasting

MAPE = 4.6471

Weigths Constants
a = -0.6869

30

Rate of Pneumonia (per 1 o® population)
20

0

LLLALLLAR LAY R e s Ry L3 LSt ) A R s L

Jan Jan Jan Jan Jan Jan Jan Jan Jan Dec

2549 2550 2551 2552 2553 2554 2555 2556 2557 2557
Time (year)

AT 14 BUNTUIAMALAINEINTAIVBIFILUUNEINTAITIN
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WHI9YNN15H 5980 UAMUMUNLAUYDIALUUNYINTUTIULA S AEIUNADNUIN ANEIU
WMapiN13uaNLaIUTAA (Kolmogorov — Smirnov Z = 0.0736, P — value = 0.6549) fia1u

a1 &

LLUiUiauﬂaﬁnﬂﬁNL’aaﬂ (F = 0.3899, P — value = 0.9060) ummﬁéwﬁﬁ’u@ua (t = 5.2760
x 10™ P - value = 1) fimsedsulmidudaseiu @namd 15 wuin AduUseans
avdusiusluiivesadrumdediulvgmnegluveuvaamidesiuiesas 95 waranmis
MARBULULI Z = 0, P — value = 1) uazilleduiamiuusiugiwesiuuuneinsalsiy

WU SIAN MAPE Wiy 6.6235 §an i 16

Autocorrelation of Residual Time Series Plot Forecast of Lampang
Combined Forecasting Method Combined Farecasting method

n
Yi= o+ Byfy + Bglp + Bofy

@

I |
(per10° population)

ACF

03 02 901 00 01 02 03
L L

Rate of Preum
%A % M &

2 4 & 8 10 12 n 3 & i n i oy
2558 258 25% 289 2580 2560 280
Lag Time (vear)

a A " P ! ¢
AN 15  Autocorrelation  ¥U89A1@U AN 16 BUNTULINLATATNYINTEUYDIYA

LADVDIRLUUNYINT AT ATIEUlneISneNIalsIu

/ ‘lﬂl ‘ﬂl o ¥ L4 L4 L4 o
6. AuUUNINSANMINEaNNgavataunsaa1dnUlelsavandnauTudwminaiune
MsRMTAMILUUNEINTAITMINEaNTgavateunsunadngUlslsadandniauly
% o o ¥ (3 A o adq L3 ! a ad o/ 14
FaripaUemeinaet MAPE fingavasisnisnennsalkendiuusenauidauin 35n1susuli
SudulALavTNAenANIAliauIN Tuenduaziauiud wagisn1snensalsin wudl M
LUUNEINST Nz aufgafe fnuulagddn1snensalsiun iA1veensinauwiugen
Vigailen MAPE wihfiu 6.5752 Aan15199 6
= = = i ) ¢ o aa 4
M13197 6 MIWIguLiiual MAPE vesiiuuunginsaluazauuiug1vesisnisnensal

YasaunsunMnsEthelsalendniauvesdaningiung

» , 5 5 MAPE A1y
ABnwensal AIUWUU  MAPE fauuy L
waiugn
WoNAIUUTENBULYIUIN aunsi 13 14.1561 12.6996
Usulnissuidulaaardiindavengnia §
dun1sn 14 16.9674 16.6420

LISUIN

UBNDBLALLAUN U N7 15 18.4498 14.8540
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NENTAITIU AUn57 16 4.6471 6.5752*

dsduazanusnena
msdeasailldinaueisnaniuuunensaifionyadmiveynsunadaniiag
lsavandniauludwmingune lngldveyaseiouvesituiugUlelsalandniaunazdnuiu
Usgrnsvesiwinatisanivleddinssuiniven nsuauaulsn NSenTIvansIsugy was
Huleddinnundnussfuguamuieani sudidu fusifousnsiau O e, 2549 fadeu
Suem ne. 2560 Litethdeyassnanmndunasnngiaelsavensnauvesdmind1resie
wauny {Adeldudsdeyasaniuaelsavensnavoeniu 2 on Ao yaflnaou dausiiou
UNTIAL WA, 2509 Haifteuduniam e, 2557 $1uau 108 A1 ileranai1siuuuNHeIn el
FreFBmevneadin 4 35 A FBnsusndindszneudauan BnsuuliZeuduliaauthds
YDIANALTIUIN TBUBNTUABAUAUA UarTSn1IneInNTalsin YansIaaey fausifouunsiau

W.A. 2558 HUADUTUIIAN WA, 2560 91U 36 A1 i TeyafenaIninANUwiLgveI

'
[

Luunensaliaenasia afsosiduiauraiandouduysal (MAPE)  dfiga 91nn1s

WSgUWeUAT MAPE 983anubiug1uaaIsn1snensalninainuii 35nsnensalsiuduis

L3 1% 1

AUt lunsneINsaliNganieal MAPE Wi 6.5752 detiudsaguladn danuy

q

[V
v A

NYINTUTIUN HAINNTANYIATILL ANUMINZEUAUNISNEINS AT R e lusEaEaenTal
LuUsTEYaU (short term) Fadurasatsenitmilssanufiou veatounsuna1dnsgUaelsn
Yononauludaninaiuns Ineswuunensalsiukandlaeal
Y =—-0.6869 + 0.2267f; + 0.3200f,; + 0.4734f3;
= > | ¢ ' & a o
de Y wnuAmennsalsaw s e t wes fie, for wes f3p unuamensallBunes a
aa 1 a aa U | ¥ %4 ¥ r.:’l’ o %
natt e 9 99n35nsuendiulsznauLeuIn Fon1sUsuliissunedulALavTAaIves
HANARIUIN LALITUDNTLAZLAUNUA PUAIPU
a o 5 t:’ljd = 4 % a o a aa 3 dl' U
Han15ITeluAsiliRedianuaenndesiunuifevedisaamn AsiIyad (2559) 1589
& o F2N] (v d' 1 1 '3 I aa d'
wuunsnensaidwugielsadendniaululsemalneiinadn nsnensalsnduisnisi
=1 ] o c{' ] <@ d' £ [ F2N (v 1 =
fanuusdugunniian egrelsinny nmsUasunlastoyadnsdiielsalandniauuiaziiiou

[

LVUD
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umsaguuUasesduugiisiarduiulsernsverdawindusluus aviiou
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AsiinsAnwuneinutadendragnelmiinlsavendniaulneion19n19ana Lau
BNsIAnRENYAMLTAEY (Multiple Linear Regression) uagisn1siiAsIgyidunia (Path

Analysis) 10ugu

AnRNIsuUIZNIA
= s Ko vy oA Yo ¢
nsAnwIATatduSanysallaried WeInlisuAUNTILAZAIINBLATIEVAN
ADNANTE UAIMTNNVDINIATIWIEDH ANEINEIMIEns UnInendededivng wavvevaun

PR ¢ a g v Yo = ° ° = =1
AIEAEn519138 A5, 930 Twau Alvinganlvduinw Auugdilunisnyiassll
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Abstract
The main purpose of this research was to design and develop an animation
2D of Thai Folk Play and preservation and promotion of Thai folk play. Thai folk play

showcase local or regional identity. They were divided into 4 region of Thailand as
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follows: 1) Central Region 2) northeastern region 3) north region and 4) south region.
The size of sample group for this research formed through purposive sampling in 50,
It was found that the samples were very interested in the animation and evaluated
the satisfaction of all items at the highest level: were satisfied that the getting to
know Thai Folk Play (X = 4.80, SD = 0.42), technical presentation quality (X = 4.80, SD
= 0.40), good quality animation (X = 4.80, SD = 0.50) and with additional involvement
of 5 experts. The results were as follows: the respondents’ opinions on the
evaluated the satisfaction of all items at the highest level: were the accuracy of Thai
folk play content (X = 5.00, SD = 0.00) and picture and sound quality and interest of
animation (x = 4.50, SD = 0.58). It is known that the animation Thai folk play have
the quality to present the content and how to play the folk in each region.

Keywords: Thai play, cartoon, animation
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Abstract

The objectives of this research are 1) to develop an examination library
system for online testing 2) to survey user satisfaction in the performance of this
system. The outcome is an examination system for online testing on web application.
The main task of the system is to manage examination such as inserting, deleting,
editing and creating examination kit via randomization process following the
objective in order to gain the tests depending on the weight of the objective. For the
examination, the timing can be conducted and the test result can be revealed
eventually after the examination. In the part of user satisfaction, it can be divided

into two groups 1) the test creator group: this group was highly satisfied in using the
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system (X = 4.16, SD=0.26) and 2) the examinee group was also satisfied in high level
(X= 4.40, SD=0.33). According to the result, it can be concluded that the
development of examination library system for online testing can be able to be
practically used according to the objective.

Keywords: Examination Library System, Online exam, Online Test Library
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Abstract

The objectives of this study were: (1) to develop web application for material
storehouse management system; and (2) to evaluate the usage of satisfaction of the
web application developed.

This research was a research and development study using the principle of
information system development cycle which started with a study of problems and
analysis of the identified problems and then designed the web application system. After
that the database was created using the MySQL Database System and source code of
the system was developed using the PHP language. After the step of coding finished the
system was tested and installed, together with an assessment of satisfaction of a sample
of 30 system users, who are employees at florist shop and tool of evaluation of the
usage of satisfaction was the 5-rating scale questionnaire.

The web application developed can be stored data of raw material and
supported the information for raw material storehouse management. The study found
that satisfaction of 30 users who used the application was at the high level (X =409,
SD. = 0.26) and they agreed that the application was useful for managing material
storehouse of florist shop.

Keywords: web application, raw material management, raw-materials of florist shop,

florist shop
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Abstract
This article presents the information system for distribution of products
community enterprise, a group of farm housewives Ban Khon Hat Chili, Khon Had
District, Cha-uat District, Nakhon Si Thammarat Province is intended to Selling online
with website. Information to display in product, in stock, Product weight, price and
details of product. Using WordPress customer information management,
administrator information and use of the MySQL database. The website is order
information management tool and the website works in two parts was 1)
Administrator 2) User. The data were collected by satisfaction questionnaire user for
development of information system for distribution of products community
enterprise, a group of farm housewives Ban Khon Hat Chili. The results were as
follows: the respondents’ opinions on the satisfaction toward the Computer experts
to 5 people were at the highest level (X = 4.84, SD = 0.29) and user to 100 people

were at the highest level (X = 4.65, SD = 0.60)

Keywords: Website Applications, WordPress Program, Community Enterprise Group
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Anomaly based intrusion detection using Adaboost.m1 and

Correlation-based feature selection
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Abstract
The objectives of this research were to develop algorithm for detecting
computer network intruders with Adaboost.m1 through the dimensionality reduction
conducted with correlation-based feature selection and to compare the efficiency of
the classification with other methods as well as binary class classification to assure

the efficiency of the developed algorithm. This research used the NSL-KDD as a
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computer network intrusion database that would be used as data for instructional
training and testing from the original prepared by the developer. The results
indicated that the proposed algorithm achieved the highest overall efficiency (4 of 5
weak learner). The multiclass scenario would have J48 weak learner, the highest
efficiency. The accuracy value was 78.77%. The binary class would have k-NN weak
learner, the highest efficiency. The accuracy value was 80.83. The findings showed
that dimensionality reduction could also reduce the burden of processing from 41
to 11 dimensions and enhance the classification efficiency.

Keywords: Correlation-based Feature Selection, NSL-KDD, Adaboost.m1
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wseld (Hung J.L., Chun H. R, Ying C. L. and Kuan Y. T., 2017, pp. 16-24) dadusyuuid
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Jie, G. and Shanshan, W., 2017, pp. 130-139) (Abdulla, A. A. and Mamun B. I. R, 2017,
pp. 135-152) (Soo, Y. J. Bong, K. J. , Seonho, C. and Dong, H. J., 2016, pp. 9-17)
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1. NSL-KDD Dataset

41 Features .
_________________________ > (Data Preprocessing)

wilsndayanaunszuIUNg

A 4

2. KDDTrain+_20Percent Hndou (Training)

T T T T T T T T T Ditacet 41 Feature -> ma;&ammuﬂmaauma Weak Learner

eaau (Training)

3. KDDTest+ Dataset 41 prigvagaaNAsUNAaU

Features
v

WigufleuUsyansnniuiuneuds
Ju Tunsalldldandituas TnnsSeus
4. Accuracy TP Rate FP Rate 9

""""" Srecsion Récall Fvicasure > KU

wazA1 Accuracy

UM 1 Lansdunaulsn1smaaes

1. Uszneulusie 4 Juneausissialyil
1.1 YunounisinseudayanaunsyuIun1g (Data Preprocessing) lngn1saiilvan
nvaules (University of New Brunswick, 2009) dayaiild lunisveassegligiudeya

£

NSL-KDD @adugrudeyanisuniniesediefiduguveinisuiuusaunain KD Cup 99 lng

Y q
14 2/

szanduuteyafitdeuasuaziiduiulssiannsyngnesgiisludeyaiinaeuuazdeya
nedeumIzaNTy. Hosngiuteyailduusznaulude 22 Ussndesvasnisyngn
uay 1 Uszinnwes Normal sumeutl Idvinisdanduussinvgesqueanisynsn Whungy
1dn 5 nguvidn 1#un Normal Dos Probe R2L uag UZR. 9intuisvhmsanifvesdayads

s

mﬂﬁﬂmﬁﬁmLﬁaﬂﬂmé’ﬂwmzuuﬁugmmmﬁmﬁuﬁ (Correlation-based feature Selection:
CFS) e livdaifiosnnidnuae it udiniusfugasiiusldo

1.2 Hinapudoyafidanon (KODTrain+ 20Percent) fremadaemyniduiulngld
Weak learner W 5 WANAYY Supervised Learning lAwn Naive Bayes, Decision Tree,
Multilayer Perceptron, k-NN way SYM laanuuali %umaumﬁsmia%’w 50 AULUY
dm3uns Vote tielildmmeuaniine vesnssuundeya

1.3 naaeudeyadnteyadmiunaaey (KDDTest+) Nladnwsesld
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1.4 WSgUiguUsEans nnuedn1sa1bunvae Weak learmer 99 5 walla kuunrang

nau (Multiclass) Wag wuvaadngu (Binary) sauluinussuiisuiunisdwunililaaniia
a o N .
WaZNIILILUILUULAET (Single Learner)

2. nseslefltlunside
TWsunsuilélunisuszanananisaniia Hnasuteya naasudeya uagiasied
Usednsnn launlusunsy WEKA Mining 3.8.1

3

. ananldlunsinsendeya

a 6 a a o Y a a = 1 1 [ 1 n’lj 1
NTILATIERU T2 AN AMBINITIMUN TaNansuUTauiguAIs1sgasaaluil a1
True Positive Rate (TP Rate) A1 False Positive Rate (FP Rate) A1 Precision A1 Recall AN

f-Measure kaga Accuracy ASIENIINE15719 Confusion Matrix (Gulshan, K, 2014)

M1519% 1 Confusion Matrix

Actual
Predict

Positive

Negative
Positive

True Positive (TP) False Positive (FP)

Negative False Negative (FN) True Negative (TN)

\ B TP + TN
Uy = TP X TN + FP + FN

TP

p . . _
recision —TP T FP

TP

Recall = ———
TP + FN

2xPrecisionxRecall
f — Measure =

_ Precision + Recall
1o
TP (True Positive) = 9R5INAUINTII
TN (True negative) = 9n3IWAUINUADY

FP (False Positive)

DNTINAAUTY
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FN (False Negative) = dn3inaaulasy

Precision = A7 ANULLUEN
Recall = Aandla

F-Measure = AN9NA

Accuracy = AIANYNABIlALTIL

HaN1339Y
HaneaaslutuneunIsutoyansunszuIuNs nulidwiudeyad miuiinasy

LLazf\T’lu’guﬂa;ﬂaﬁm%’wmaaULLemmaJUizmmé’qmsNﬁ 2

M99 2 QOWU’JUGUEN“?J}E]E,I”aLLEJﬂG]’]SJ‘Ui%Lﬂ‘V]

Uszan doyarnaau dayanagoy
Normal 13,449 9,711
Dos 9,234 7,460
Probe 2,289 2,421
R2L 209 2,885
U2R 11 67
EtY 25,192 22,544

o
tY A [

mmuuiéfﬁ“ﬂLaaﬂ@maﬂwmzuuﬁugwmmé’uﬁuﬁ‘ ANInLA 41 AN YUY
(Feature) Iuaaiiies 11 GRIGIITIIE 1AuA 1. servcies 2. flag 3. src_bytes 4. dst-bytes 5.
logged in 6. root shell 7. srv serror rate 8. same srv_rate 9. diff srv_rate 10.
dst_host srv_diff host rate wag 11. dst_host_serror_rate.

iy devinisindeudheienymdutu Tasaissuiuy S 50 dunuudmi
N9 Weak Learner ud13mnaaoususzansnmyssnsdiuun wisuiisuivisnsiania
LLazLU%HULﬁSUﬁumiL’%auﬁLLUULﬁmﬁlﬂé’amﬁa wansWan1siUIeuLiguA Accuracy 69

AN519% 3
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A15199 3 LEAINSUSHUTIEUAIAINNABITBINITTIMUNTAENGY

31U9U Feature Tumauds A21UQNABY (%)
Jas 77.66
Naive Bayes 70.95
41Features k-NN 73.69
MLP 12.27
SVM 68.21
Jag 75.45
Naive Bayes 40.66
11 Features k-NN 75.33
MLP 73.89
SVM 43.07
Jag 78.77
P d . Naive Bayes 45.30
YUNDUITNUIEUD
k-NN 76.99
11 Features+Adaboost.m1
MLP 74.14
SVM 73.45

NAN5197 3 98U Tumewdsinuddetiaus Weandfuwdaldenyndutu e

a

J48 Naive Bayes k-NN ey SVM \Ju Weak Learner @ Accuracy qmdwmiﬂszmama
WUULAEIYDIYNIBAINA1IMNTS wardsgendinislilaniiidnie oniiu Naive Bayes 31NHa
NSNAABINUIN J48 A1 Accuracy ge¥ianAe 78.77% waneen Confusion Matrix 19A15197

4 fail

A1519% 4 LanaAn Confusion Matrix

wundu
R2
NHUI Normal Dos L Probe U2R

Normal 9351 83 11 266 0
Dos 1752 5698 0 10 0

16
R2L 2401 215 6 103 0
Probe 496 132 4 1789 0

UZR 62 0 0 0 5
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WIgUWEU ha@nIAIUSEENSAIN TP Rate FP Rate Precision Recall wag f-Measure #4

ANS9N 5-7

M15199 5 wSeuLiguAn TP Rate FP Rate Precision Recall hag f-Measure U899URaUIS7
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UEUD
UssLnnnisyngn TP Rate FP Rate Precision Recall f-Measure
Decision Tree

Normal 0.969 0.333 0.687 0.969 0.804
Dos 0.83 0.014 0.966 0.83 0.893
R2L 0.232 0.001 0.965 0.232 0.374
Probe 0.606 0.013 0.849 0.606 0.707
U2ZR 0.224 0 0.833 0.224 0.353

Naive Bayes

Normal 0.282 0.1 0.682 0.282 0.399
Dos 0.707 0.021 0.943 0.707 0.808
R2L 0.002 0.001 0.147 0.002 0.003
Probe 0.892 0.069 0.61 0.892 0.725
UZR 0.537 0.415 0.004 0.537 0.008

k-NN

Normal 0.921 0.272 0.719 0.921 0.808
Dos 0.833 0.065 0.864 0.833 0.848
R2L 0.132 0.019 0.511 0.132 0.209
Probe 0.742 0.017 0.842 0.742 0.789
U2R 0.299 0 0.645 0.299 0.408

MLP

Normal 0.977 0.386 0.657 0.977 0.786
Dos 0.717 0.017 0.954 0.717 0.819
R2L 0 0 0 0 0
Probe 0.776 0.031 0.752 0.776 0.764
U2R 0 0 0 0 0

SVM
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Usztannsyngn TP Rate FP Rate Precision  Recall f-Measure
Normal 0.968 0.422 0.635 0.968 0.767
Dos 0.737 0.017 0.954 0.737 0.831
R2L 0.001 0.001 0.143 0.001 0.001
Probe 0.687 0.015 0.849 0.687 0.759
U2ZR 0 0 0 0 0

A15199 6 LUSeULiguAN TP Rate FP Rate Precision Recall kag f-Measure 989300158A5R

ﬂizm‘wmiqnén TP Rate FP Rate Precision Recall f-Measure

Decision Tree

Normal 0.963 0.367 0.665 0.963 0.787
Dos 0.764 0.029 0.93 0.764 0.839
R2L 0.058 0.001 0.917 0.058 0.108

Probe 0.739 0.019 0.825 0.739 0.78
U2R 0.075 0 1 0.075 0.139

Naive Bayes

Normal 0.194 0.149 0.497 0.194 0.279
Dos 0.736 0.054 0.87 0.736 0.797
R2L 0.001 0.001 0.158 0.001 0.002

Probe 0.72 0.021 0.802 0.72 0.759
U2R 0.627 0.454 0.004 0.627 0.008

k-NN

Normal 0.925 0.325 0.683 0.925 0.786
Dos 0.833 0.069 0.856 0.833 0.844
R2L 0.023 0.001 0.802 0.023 0.044

Probe 0.708 0.016 0.841 0.708 0.768
U2R 0.224 0 0.625 0.224 0.33

MLP

Normal 0.985 0.375 0.665 0.985 0.794
Dos 0.716 0.014 0.962 0.716 0.821
R2L 0 0 0 0 0

Probe 0.724 0.043 0.671 0.724 0.696
U2R 0 0 0 0 0

SVM




mMsUszIvIMsiauenanifeseauIa
wisetnedunindnw unTinedesiwdgniawmile AT 18 wagdU193de ASsN 4

Usstannsyngn TP Rate FP Rate Precision  Recall f-Measure
Normal 1 0.99 0.433 1 0.604
Dos 0 0 0 0 0
R2L 0 0.002 0 0 0
Probe 0 0.004 0.011 0 0.001
U2ZR 0 0 0 0 0

M1319% 7 Wiguilguan TP Rate FP Rate Precision Recall Uag f-Measure 484350151583

LL“U‘ULaIEJ'J
Uszannsyngn TP Rate FP Rate Precision Recall f-Measure
Decision Tree

Normal 0.961 0.3 0.708 0.961 0.816
Dos 0.829 0.029 0.934 0.829 0.878
R2L 0.003 0 0.833 0.003 0.007
Probe 0.81 0.037 0.725 0.81 0.765
U2R 0.209 0 0.875 0.209 0.337

Naive Bayes

Normal 0.853 0.243 0.726 0.853 0.785
Dos 0.705 0.044 0.888 0.705 0.786
R2L 0.087 0.003 0.812 0.087 0.157
Probe 0.9 0.063 0.631 0.9 0.742
U2R 0.328 0.064 0.015 0.328 0.029

k-NN

Normal 0.978 0.412 0.642 0.978 0.775
Dos 0.75 0.019 0.952 0.75 0.839
R2L 0.024 0 0.933 0.024 0.047
Probe 0.599 0.018 0.802 0.599 0.686
U2R 0.075 0 0.833 0.075 0.137

MLP

Normal 0.975 0.443 0.625 0.975 0.762
Dos 0.706 0.013 0.964 0.706 0.815
R2L 0 0 0 0 0
Probe 0.644 0.018 0.808 0.644 0.716

UZR 0 0 0 0 0
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Usztannsyngn TP Rate FP Rate Precision Recall f-Measure
SVM
Normal 0.983 0.529 0.584 0.983 0.733
Dos 0.646 0.011 0.966 0.646 0.774
R2L 0 0 0 0 0
Probe 0.418 0.01 0.831 0.418 0.556
UZR 0 0 0 0 0

' '
1 a a = 1 IS

PANANITIATIENANUTEENDAINANUTN 1HBNA1TUIAT F-measure Q%Lﬁu‘léj’j’]

aa ° | a aal A ~ = ]
AT UEUD ImEJm‘Wi’JiJ aﬁuyqﬂuﬂqaﬂﬂﬁqﬂﬂs]’Jﬁﬂ']TV]LU?EJUL‘V]?J‘ULll@LLEJﬂGnlIT]ElﬂQ@JGUEN

Y 9

'
Y a

N15YN3N Turmedia @1un509wunUsznvued NsynIntaafgalaenInsiu Jaaenadadiu
A1 Accuracy NLaue
44' = a a a ) 9] a | = a [V
oL UMBUUIZANSNINAUFIUTDLALAL WALTUNTA) 2 UTELANVOINgAnTTy laun
Uselnnuni (Normal Type) uazdszinnlaiuni@ vse Uselannisungn (Abnormal  Type)
WU YumewIsNunaue dA1AUgnaRIgefian Wuiulleliiguiuisn1sauy waneianisia

s

M15199 8 UARINSUTHULTIBUAIAINNABIVBINITIMUNKUY 2 NGY

31U7U Feature Tumauds A21UQNABY (%)

Jag 79.98

Naive Bayes 76.30

41Features k-NN 75.60

MLP 75.33

SVM 47.37

Jag 7751

Naive Bayes 75.09

11 Features k-NN 78.33

MLP 75.48

SVM 62.96

s o Jag 79.37
YUADUITNUEUD

Naive Bayes 76.55

11 Features+Adaboost.m1

k-NN 80.83
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31U7U Feature Tunaus A21UQNABY (%)
MLP 75.90
SVM 78.55
dsduazanusnena

[

#3UNan1sIvY

[ 1%
2R Y

Tl i duneudslunsnsadunisynin memsiinysednsninlunis

'
a a a ¥

Juundeyanisuninbadusednsaimiudu lunismeaeslianifvesdoyanisnalinnis

9 Y

[ 1
¥ o =

AndenAEnvarULIUgIUANNFIRUS wdduundoyameenynduiu 39azld Weak
learner  fwandnsiulunsiuisuiiio ieniduneudsifiussansamgean a1nifuis
WIsuifleutudunerdsiifineandi uasisuieutumadsuduuuieilildanin wanis
yaansnui Junouisfivnauslagld Ja8 Weak Leamer fszAvaimgsiign uazgendy
fumeutBBugianimsmuazusniiaseiaulszinnnisyngnudazUssian enciu Naive
Bayes ludiuresnismnaeauuy 2 nau wuhinantseassdululumaieatufie funeuds
finaueiuszansnmlnesingsiian oniiu Ja8 weak leaner Fausfiniiung Weak Learmner
lailfiuszavinmgean uinsandiAfanusaannisznsuszinanaadluld Tnsanasann 41
4 o

17 wdewies 11 36 Jwmnsunnisihluimusesealildaulasdunisasiadunisynsn

LASBYILADUNIUADI I UBUIAR

aAUsIINa

1%
1Y

1. WeWautunauislun1ingaduns ungniasevigneuiamesnienislden
yniduiu JusazandfdewmeianisAndennudnvaruuiugiuauduiius Tuszdnsam

A 1

Tumsduunteyamsynsniedetneldfigalunmsmiilenaaeuiu Weak Leamer Tunn
Weak learner Tneiileld Jag 1u Weak Leamer fdranugndesgeiian iluievay 78.77
onuiu Naive Bayes lalldfiraugniesgean ilesanduneuisveneniyn 1madaves
M3 Vote A1 Weight  lunnqdneuvesudazdunuy lelilidneugaving (Final
Hypothesis) s Weak Learner 1nq awnsaSeusls 50 dunuuudnia Vote lddnou

ANABINIAANILAMUEINITAIUAITIUUA UA Naive Bayes ®1autunouisni1sAnAIAIY

9

[

| I =~ v P M ova 1 ¥ ° v oA a v
Wiy Feruwuuiied onvldladianaugndesas vilvililafianis Vote Tunangqsunuy

FuAANSAUINAIAIN Weight vasrmauiilignasudinanisduunisadlule uaudilyla

[y

fidnaugneesfiaanige AdasdialndiAeaiu wasaiuisaannisenisussuianaludiiu
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17U feature Nanasuntaain 41 Features Wwidewilea 11 Features N53981 @anAaseniu
ULV Wei L.i wag QingXia Li (2010).

a a o

2. UsEANBAINAITILUNLAY ZLBUALENMINUIELAT NUINEINITOTILUAUTELAY

a

yoensyngnladiian Tasnmsiudsiian f-Measure gefign 1udnnuiiinniian dsnss d-6
onafiunsdszinnnsyngniisuunldininfuduneuisduiivhn sissuiiioy Wesanuns
Usztanvaansuniniiduinannlugiudeya Wy Dos wseunUsianiiinuiuies wu R2L
uay U2R vilAstigmdeyaliauna (Class Imbalance) Ingdnuiunguifuiinaiioseis
lsianunsaduunldias wazunanguitdisiuauannnin enadiguuuy (Pattern) findondsiufv
Useinndue Jso1adedldsunuiafiunn W 41 97 TuﬂWiﬁTWLLuﬂﬂagaﬁﬁwLLUﬂaaﬂmﬂﬁuma
Uz,

3. lennaeauuy 2 ndumud Tuneuisiitiaue fussAvsnmlunisduundaya
msyngnieetneldfiianlunimsiy Fadleld MLP 1y Weak Leamer fiAnaugniosgs
fian 1udevar 80.33 Lilennaeuiu Weak Leamer Tuwn Weak learner oniiu Jas
fosan dldfemnugniesgeiign esniutunauiinisaiieduldl (Tree) Favnd
$1uuves Feature fiunnnitlunisAiuruen Information Gain (IG) 91avinlilassaing Tree

Mauysaind1 nensaldmeuaavneignaedlauinndi.

JDLAUBLUY
NUATYRLTUADUNITANLALNDLANUTEANTAIN FILUNISHAUIADEDAAITWNAMUN
= ~ v ° Y a ) A
AnuslunsUssnanaielianunsadluldldasunisnsiadunisynnuuasetneuuin
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