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(A884)

Effects of dietary protein levels on growth performance of
Thai indigenous goats

during 3 months to one year old.

Seaksan Suankool” Apichat Boonrounkao" Jeerasak Chobtang”

Abstract

The experiment aimed to evaluate the response of growth performance of
Thai indigenous goats on crude protein (CP) concentration levels(10,14 and 18%DM
as group 1,2 and 3, respectively) in total mixed rations (TMR) was conducted at
Suratthani Animal Nutrition Research and Development Center, Thachang District,
Suratthani Province, during October 2006 — July 2008. Nine, weaned, male
indigenous goats with initial weight of 10 kgs were arranged in dietary treatments
using randomized complete block design (RCBD) with 3 blocks.Goats were kept in
individual cage of 1x1.5 m. The experiment lasted 240 days.

The results showed that the response of average daily gain (ADG) on crude
protein levels of goat in group 3 and group 2 (71 and 50 gram/head/day,
respectively) were not significant difference (P>0.05). However, average daily gain of
goat in group 3 was higher than that of group 1 (34 gram/head/day). Dry matter
intake (2.37, 2.38 and 2.35% of body weight) and feed conversion ratio (9.83, 7.01
and 5.79, respectively) were not significant difference (P>0.05) among groups. The
crude protein intake of goats in group 3 (75 gram/head/day) was higher than that of
group 2 and 1 (49 and 38 gram/head/day,respectively). Crude protein digestibility
was increased in accordance to increasing levels of crude protein content in total
mixed rations, ranking from 77.8 to 69.8 and to 57.1% for total mixed rations contain
10,14 and 18%CP, respectively.

Keywords: crude protein, total mixed ration, growth performance, Thai indigenous

goat

Registered No. : 50(1)-(50:01)0214-004

" Animal Nutrition Division, Department of Livestock Development, Bangkok.
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LN g) Nk vﬁaL‘%’fﬂﬂdwmiﬁﬂﬁlﬁ@mmﬂm@Lﬂﬁ'auﬁamﬁq@
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7.1 ANNAIIWNIADEA (statistical hypothesis)
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2 7 o
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Xy
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n. suydguliwaaifianiinnnuuandis
H:p # p feruafovamgad 1 lduanesiungs 2
a
2. FUYATUUIAINIANIIANALANG1S uEadld 2 NIl
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a T 2 ) a q
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lainanenenu

=S ar

Qs g; a A & AI tﬁl U ~ A =}
aaBuENNAZIBNNEREN (H ) Saluisiasstuny H, NAadady
*» a
maamﬁuwmaumn@haﬁu mmumﬂ@mﬁmmuﬁﬁﬂmm%ahﬁuag;”u%f@qﬂimaﬁﬁ
ADINIIY

7.1.2.2 MwIMAENANASDY (test statistics) AUIDNINNFDA

=h.

azlimamay 13w ¢ t wia F andayaminansd Walddaaulainaznassundelfian H,

@haﬁamf’ﬁuamwamimaauawagﬂm:ﬁ 2 UWUU Al LUUILD
N9L@E7 (one tailed) L‘ﬂummeiﬂmaﬁaﬁu@nagﬂum@ﬁaw%amnﬂdﬂmmuyajm
Weasmslamanils fuuuugasms (two tailed) Lfluﬂ'wLLamdﬁ@haﬁa@mag’lum@ﬁammz
WNNNFIFEINN

7.1.2.3 MuwaseaukadIan laowalfies (reject region) Liluen
aﬁamaauﬁfﬂzﬂﬁmﬁ H, uaAIL D UITAURU RN VBIANVHANANG (O ) 7 0.10, 0.05 waz
0.01 ﬂﬂamamimwmﬁmum:ﬁuﬁﬂﬁﬁﬁmfﬁﬁ 0.05 (W38 p = 0.05)

7.1.2.4 wiaranailndase (degree of freedom gatili df) uas
sTAUnEEIAYaINTa 3 ldwidiaddnagauniingeanarnalueansia ldsunsy
AaNRLaaiMIadaazawIaAnliilae
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7.1.25 asLHamInasaURuY AW Foandunsdilansdiniasadelyil
WINARDANARALINNNNINARD (ﬁvl,ﬁmw'*ﬁa 4) INNIAN
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Wusdunvesadanalulszonsndaruinasnd 1 89 n deg19 uaz € 1w
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I
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ANITWRWIN 2 AN T8 IwNIIAINRUAIN1Ta9! mi@ﬁﬁw'ﬁwamejw%auuumﬁ

AN qa AN
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wavnunlaanasinlalil ?
4. dasmydszanmunidninananmlanndenafifagniola 2 T Tai
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VAIDNDWAF AMNIUIE (BLUP) 283A1933UBIaNDNAE

ANHUIN 7 WWINWNIRUATDIINTNRE )
fu1 : Searle et al. (1992)
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17 Lmumaaﬁ“n'ﬁwamﬁuazﬁiumumﬁmmﬂ 3

ANTWHWIN 3 é‘hLLuumaaﬁ‘ﬂ’ﬁwmmumﬁLLazLLuuziwﬁm%'uﬁaLLﬂiﬁ’wLLuﬂ"?j'uLﬁm

(1-way classification)

ANBMY fauuuasii AIUVUFEN

RUNIAUL Yi= Lo+ e Yi= W+ o+ g

ERRCITER Y; E(Y;)= M + 0 E(y;loy) = W + oy

E(Y;) = 1

o, a9, lsnansamenafile X; ~iid.(0, 67)

& & =Y -E(Y;) & = Y; -E(y;loy)
=Y - (R +0oy) =Y - (0 o)
i e; ~iid(0, 67) o e; ~iid.(0, 67)

E(e;.0,) E(e;.0) =, E(€;,)=0 E(€;.0)=0

Var(y; ) Var(y;) =0 Var(y;) =G5 + G/

cov(Y;. Vi) cov(¥; .Yy ) = Of coV(Y;, Y,y )=0g +0,

2
o

e i=i'uaz j=j wSa=0 Wa i=i'uazj= | =0

We i=i'uazj#j'wia=0

RANBLAG : i.id. ti837n identically and independently distribution (JunnInszang
aeddRIzat N RsuY
fiu1 : Searle et al. (1992)

7.3 UsztAnvagana

a v o

P NIINIRDNAN IFNUNTITaN MU IWEWIN 8 laulselnnNwanuaIana
e

7.3.1 a0AWIITWW (descriptive statistics) [ uafianlTusonuanw e

Foyafiivlaun lisunnilulg898s (au wWiswdio) Audeysdule

A A

7.3.2 auwaid (inferential statistics) (utataslanlinazouindoys

(K7
aad v

duldawany@gunadanasliniols
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MILANUIIANND .
fnasaz (%)
ADANTIORIT (frequency)
(descriptive statistics)
LLmIﬁfmﬁw;ja‘%Mﬂmu \aR8 (mean)

(central tendency)

- ﬁﬁﬂg’m (median)

— 3uitud (mode)

AN T

a6 (variation) WY (range)
(statistics)

Aalna (quartile)

|| dndoauunnasgiv
- ~ B (standard diviation)
UUNNIALADY
(parametric nagay < 2 ngw MINARAUNFULALN
v I inference) ( t-test < 30) (one sample test)
BRNINENA || wundn@unasgiv 2 nguiudmszdany
(inference statistics) (Z-test) > 30 (independence
sample test)
|| WSsuifisunansnas o o
| 2 ngudugnu
(ANOVA) L
L A & (paired samples test)
wuuliinniiwes
(non parametric laauaas (chi-square)
inference)

v a &£ o o
FNUTEANTIRFTUNUT

(correlation coefficient)

AMWHKIN 8 laTIg TN RAGN I3 98
Aan : U5uan ;fiuwns (2550)

7.4 ﬁé’nmﬂ%’mgmuaﬁa

v Aaadt:ll LY o a o qlz a o g!/

ﬂ"lﬂ"lja‘%&ﬂuﬁﬂ(ﬂ’lﬁ‘ﬂl"ljﬂllﬂ’ﬁ’lfﬂEJ‘YI’JVLﬂﬁJ(ﬂ\‘]u
U A =) . . . Y 1 dld
7.4.1 N131F t — test NIONITUANWIILULA (t-distribution) I%ﬂUﬂQN‘ﬂ&l

WIUUDLNIN 30 920819 IUNLTW

7.4.1.1 MINAFaUANRILVBIUTETININANLALD (one sample test)
I%ﬁuﬁagaﬁummﬂLLazé'mﬁmu I@ﬂﬁﬁmsé{uﬁmshamai”lmu%ﬁa T RGRIGGIERE
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e > o oA & A @ . A Ady, o a
ﬂiﬂ&]@nﬂ&l']\‘] LRINORDUNUANRNIATA N Vlmf-aLﬂumLaaﬂmaaﬂizmmuwgmum (1) nIe
1 :!I U e o vV & 1 :!I ¥ = = <3 v
ﬂ’]“nﬁd'l‘ﬂElﬂ"mu@EL%Lﬂ%ﬂ’]‘Yl@]a\‘]ﬂ’ﬁLﬂiﬂﬂJL‘YlmJﬂvL@
a =) v s dl =) J tﬂl v = =
amgmgmﬂ@ 3 anNwe : lla o AasnaaInIlIBuULINY Y

DH W =p,
H:u=u,
2)H i p=p,
H:u>u,
3)H0:u = U,
H:u<u,

7.41.2 msvmaaummaﬂmm 2 naa Mdudaszaani (independent
samples test) maawmwm 2 ngudadwdaniudaszdann 1w mMsnageUfLaaY
ATLBUFALVDIRNITOURBI N NU Wad 2 lasazdaininunenindiauudsusin
(variance : %) Yo7y 2 nguimIaldirinau inzazldgasaiwisdaiu wans
‘mﬂaamz@"[@i”mﬂmmmmanflu (P value) ¥a3AN&0NG F ®WInann31 0.05 Laadinen
aaLLsUsInean 2 ﬂzjuvl,aj@mﬁu

myanzidayadislsunsy sPss Wiaddusamy (Sig.) 18961 F 289
Levenne’s Test for Equality of Variances naw ®1n@1 F 41NN 0.05 LEAIINAIANY
wistsinlaidnanu Tilulden t vasuna Equal variances assumed wnitasnin 0.05 1#
Vl;ﬂg]@h t UaIL072 Equal variances not assumed ®N@1 Sig. (2-tailed) %a8nN31 0.05 UEAY
eaaTeINg 2 naw LANAINT
Tsunsu SAS lden&s PROC TTEST I#ad1 Prop>F = rau udaliifianlden
Prob> ITI

7.4.1.3 NSNAROUARALDS 2 cahmnnéja,l‘ﬁ AUNWS N (paired
samples test) ANuFNABTIwnnLTY 2 Fnume

1) nduimadaidunguiduudiiudaya 2 a5s N33
ATUUUNAROUNDUENALIN (pre test) WNUTDUALUAUAZUUBARIENALIN (post test)

2) ngudmeatuduauazngy watanuiuiusanwoeidugiu
1w igudaninanas 10 ¢ TWaemnansadonin wioldlulsy 10 T %n%ﬁamaﬂuﬂgﬂﬁm
\arfianiis 'é‘n%nﬂ@nﬁw‘é‘m%a%ﬁa

ﬁagaﬁﬁﬂﬂ%mﬁ:ﬁ fla ANULANGNY (difference ; D) senigenFanaTs 2 ass
W3e 2 ¢ FuNAzIUAe
HO: no=
Ha: uo=
Tusunsu sPSS l4ens Paired-sample T-test q¢n Sig. 2-tailed lUsunsy SAS 14
#&3 PROC MEANS @1 Prob> IT Tnannwradasnin 0.05
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]
aA o

7.4.2 N3 1% Z-test 1NaLSuuifioy 2 ngu NlwIunIenasssuInnd 30
FINNTUINUAIVUUNE AT TULALINDY t-test
7.4.3 N153L1AT1%A3LU5197% (ANOVA tiaann analysis of variances)

|

Huwmsufoufoudiadoaiue 3 ﬂéju%uvlﬂ Tasnenafia Prob a9 F fiewdanagoy
dﬁﬁ@hmﬁlwaamjmmn@mﬁuﬁ%aq&i wadaliaansavanldingulawandraiu azdas
Iﬁﬁmsﬁumw@aauﬁﬂdméul@Lmﬂ@haﬁu'ﬂ’w ANINaaaInIsInenmaasionlais
Duncan’s multiple-range test ILas Least significant difference (&iau‘ju LSD) N3
Faauemaasioulsi® Scheffe’'s multiple-comparison procedure was Tukey’s studentized
range test

7.4.4 lagua23 (chi-square dyanwal x2) Wumylaanuduiusszning
AU IUIN (nominal) Laz auaU (ordinal) i umnanasizenasasdiladoiden wu
MINFUAA uAeTRaNeI=aU 1% Meioadaiszauengg

AFananIedayalAN¥ULLINUAILLLNIWIY (binomial) UL 2 ANl
Vi InATe-rie wande-lifia ae-seay NaTeINIBnMERANRINATeINgNE1Y
mmﬁﬁmagﬂlugﬂmaaﬁfﬁmumwﬁmmmju i wIudaluudazngy nielujles
Jovazluudazngdu usmInasey 1iu

7.4.4.1 nMINAdaY goodness of fit Llun1Imasauidayanns
Anwmnsauauinasinanaliwse ﬁagaﬁlﬁﬁmmumjm%amu (nominal scale)
waztduaN3193UUNNILALT (one-way table)
G208719L T ﬁ]’]ﬂLﬂH@]iﬂiﬁlL‘fl"]i"i]NIﬂidﬂ’liW’lgﬂJﬁJ’]@ﬁg’mﬁG%N@ﬁ]o’lu’su

160 T8 wuhidanunalalumsljianusaslasinslundassziuauammnman 4
I@sl;jﬁﬂmm@'jﬂﬁ@mmaamﬂmm‘ﬁ'yaw%ﬂm:é’u wahmnﬁqm c 0N hwnand
Tiwala = 21 3 : 31 2 FedpsmmaseuuamsansdnllauFasuiianelinels

ATNHWIN 4 ﬂ??‘ﬁ’]ﬂ"]vlﬂﬁLLﬂ']gL‘ﬁEW]@ﬁE]Uﬁ@] §I%

S2AUANNND 1D dadamwaanala MMIKINNIANEN (318)
A [
faals
W nfiga 2 30
yn 3 50
Urunad 3 52
laiwala 2 28
FUYATIW

=

H : p =0 (@wnddnwuiwllaudaduianali)
H:p #0
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ldsunsy SPSS 14@1&s Analyze, Nonparametric Tests, Chi-square
lsunsu SAs 14 PROC FREQ qrafidn Prob a4 Chi-Square
a 6 o v v 1 = 1 Q dl =4 a
NN TILATEA AN U ldwai A ssindndsiauladnuiaing
FUNUSIURI bl el llanausauanInFNAusIuNNRarnle
@ a 1 o u Yo
7.4.4.2 nagauanaindaszaan (independence) 1FHuaLUT
] A A o @ . P : o = & a o oA |
NRUVIAUIY Wia SUGU (ordinal scale) iNanazaud 2 dudsfianududasziuniolsl
m3ldaasled 1w a1319 2 X 2 azusasliiduanuduiussznitedeya
VOINGNGN 9UINT% MBENLTH ANT1RWIN 5 LDuduaainIsanIuNalasIN1Tued
WnEaININENIINIasINTLaz lTlasas

ANTWHWIN 5 NWIBLABATNT (318) NoaNSUNALATINNT

NULNHATNT HRERLT lsisansuy U
whwlasens 180 70 250
Taidhsulasans 60 90 150

PR 240 160 400

U 6 1 % dl Aa a ] = % dl A 1
lFa1laaunirsnagauiniadunitsazianTnadedniladonionia bl lay
| a 1 o . K% 6 o o v
nagauanuidudaszdanu (independence) lavltgavlaauaissnniuarangled (cross
tabulation)
lisunsy SPSS loan&s Analyze, Descriptive Statistics, Crosstabs
lsunsu SAs 14 PROC FREQ qrafidn Prob 284 Chi-Square
a 6 o o [4 . N I A< a Qs
7.4.5 NIAATICHARANWWD (correlation analysis) LwnI@nBLNEINY
6
ANMNFNAUTVBINILUTBRTZRI laamAFNLTzaNTanaunus (correlation coefficient
1 ' A ~ [ . i 2 ] 3 A

- r) dwlngazliTvaaissaw (pearson correlation) LT daan1INILIIIIWINT (x) T
M3 AU ATINNTNSUM B A NadaFARIUATHANTUVBILNHATAT (y) 1AI0
i ToswyduediTniffiens x uaz y dvfidudiulsdas: ussdoyafiaziuniianziae
douduuuuti (interval) Wiodamaiu (ratio) lavliaftyindasinisaiuaudninazas
fu5aun3a bl

%3 a n; %3 > 6 1 1 =3 A v A

FNUTZANTINFUABTRAITZWIN9 -1 D9 +1 (W38 —1 < r < +1) afla1ann
LRAIINAILYTBRTERANMUFNNUTNUIN @hmmﬁmﬂmw:hLﬁaﬁmﬂi%ﬁoﬁ@hgﬁuﬁﬂ
(%] dg a U 1 & =3 1 dl s d! a 2{ =} Qs dg
muﬂmuwzumgamﬂﬂmy mLﬂuaumLa@amLsJamLLiJmmstgwuaﬂmLquvm
2 A18089 waza Nl 0 haaITNFILUINIFDI DA NUFURNUTIR
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RUYA

s

p =0 (@uds x liflanuFuRusnu y )
p #0
lusunsn SPSS 14en&s Analyze, Correlation, Bivariate fi Correlation Coefficients

H
0
Ha

\fan Pearson HaMTAT=#azldd r 289 Pearson Correlation s Sig. (2-tailed) Te#iIN9
dutlsudaze lsunsu SAS 15 PROC CORR atlddn r szwinadudlsgenag
MINANERRRFNANUTFITeTaTe 9N TasanzmIIdunIFsauagas
wnzanduiutld lduaadliidudung psuduaasidudsilanuduiuiivedisls
Bj’iLm’wﬁ%éfaaLﬁﬁlﬂﬂﬂmﬂum@lLﬂuwalumwmﬂuﬁammﬁaLLﬂiﬁaﬂénﬁasl MW
uilsla g m‘ﬁ’m'ﬁ’iLm’wﬁawvlﬁ@ha%ﬁuﬁuﬁﬁgamn 13 gfianuTsudrdudiding
T Asndoaiwaef e
WANINRAINI AT =R FR FURBEIHAINTIN 19% Twdruaniie analden
FRANAUTNN mm@;éﬁﬁtyawﬁl,ﬁmmmgﬁﬂmmﬁuﬁﬂaﬁuwamaﬂmamsgamﬂ
LL@iﬁﬂﬂgﬁﬂuﬂﬁaawgaﬁuﬁamrm mfﬁLmﬁ:ﬁw&'uﬁuﬂmzé’u%gﬁ’muﬁamaLl,am
TR nINldfianuanAusiuaan ta é’aﬁ?ummgﬂwmﬁmuﬁné’ud’mmmmﬁﬂﬁ
AnaukunIaduindadulaianaiale
7.4.6 N1ATITHRANNIADDEY (regression analysis) WWunsdaaei
mmqwadnéﬁLLﬂwﬁaﬁmm@;mﬂﬁaLLﬂiamzﬁmmvﬁﬂ%avL&i ussnanInldnmevse
Uszanmendusuisannandaudsawniadaniaunnniniedafle Imﬁﬁ”aﬁuyadﬂ
Fudsnitadusudsew (y) saudsdududiudsdas: (x) %uﬂuﬁmﬂsﬁum@;maa
FuTeuin GaiuanunanasisiTuaRENRuEAe daudsrasanduRuRdueuls
Emzﬁtﬁ@; sunnunanasmiudwidliiduias: asdasulsiuaudiulsdasziana
myensienuannassansolslansanuuRuiuo e s (linear) Waz
LWla9 (curvi linear) uasulngazltianizanuFuN RS LUULF WA
ldsunsy SAS 14 PROC REG n133LATITWNNITAADNa L& WATIaEN9418
(simple linear regression) ldsunsu SPSS 1"5@%5‘1;\‘1 Analyze, Regression, Bivariate,
Linear azlden r szwinedaudsgens g nannnsdiamzsidislldsunin SPSS fersil
7.4.6.1 MINATDUANNAZ 1N
H o p =0 (duds x Wswsaldviwnedn y 16)
H:p #0
Na3 N LUIUNIN SPSS
1) 37N@137139 Model Summary azladn R Square %GLL&@G
antwavaInuLlidsredaaulian
2) 99n@1319 ANOVA @ Sig. 189 Regression S9ugeasie

GRGERTERE D R PAVEE
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7.4.6.2 NIAIVANNIININIY GLUUAD
Yi = Bo + By X + €
dl =} o =\ >
Wa y, A WaaInMIAIUwILE ®IAILUIANN
a4 de . o
B, A f1adN (parameter) Neagnisdszuim Lugaaa
FTRINIUAY X UAZY
=} 1 Q a t§ Q a | 1 Alﬂl v
B, Ao eaNyszandueInnlsdrsy iuaasnnassmIdszanm
=} Qs a =\ Qs £Z
X, A8 awUIdRIT IeaIwlIan
A 1 dl g; A 1 dl =}
g, Ao AIAMALARIUNINNG NIDRIUNLARD
TasunTal SPSS URAIANI1I Coefficients UadLilse1a finaauit Unstandardized
Coefficients @1 B 784 Constant flafn B, wazaasdiulsdsse fa B,
o . “ o 2 e da cu
FUNIN TN TU TN MAN y wIaLEUATINANNZRY (fit) nudayarafiiianziae
y= Bo + B, x
mﬁms’]:ﬁmmmnaﬂﬁﬂamsiz’:ﬂ@ULawwzmﬁ%‘wﬁagamaﬁmuma<ﬂ§
WzAdLlIen (x) Maldazdaslaulaslifinnuaananion (error) Jastuazyinls
NaN laaNNITILATIZA AL AIRUAITATIIROUNTUINUAIVRITRNAMDY N3
fiswnsnldaenfuaetldazainvligininisénsuiaanuesinfiaziidud s g
a & & AN A o & A o AN v A A 82 A
VAUATIZRUINNNY 19 6 ‘n"LaJaJmmﬁnLﬂumamagaw"lmmummﬂm@maaumﬂ GREY
Iamaﬁﬁmﬁ@mmﬁ@wm@ﬁdl,wimﬁlﬁuﬁaga LLa:mi‘i’JauiaHaLiTmamﬁama§
wnanuamaadaniann Mmyeneilagliitnmineaiifedeite g Augadld
Lﬁumwﬁ%‘mﬁ]mﬁ'mwaa:ﬁﬂ’hmﬂauawamﬁLﬂi’]:ﬁmmmnaﬂﬁvlajgﬂﬁaaﬁma
Wi lulsdseloidadulafiananald

7.5 WHWLUUNIINAADY (experimental design)
TumsidenlfunsuuunmasasddoRansan aait
Emyiaantnafiianududs niadasmyansianwmasls
Taswerlsnefifanswadedanwasfidosnsin e
(3]”3LLﬂﬂ@ﬁﬂ’JSﬁlzﬁ’m’ﬁéﬁLﬂ@l‘ﬁ%ﬂLﬁ‘iJL‘ﬂWiTE]Ha
mifﬂxﬁwmi‘nﬂaaaﬁugmgﬁﬂ%@
avaAlanzidaysatngls
Fosminaezlsannnisieszs fundesifissla wnuafilesuanainesd

YINWaRIN e TIdaee b
7.5.1 vié'nmiﬁugﬂumaanﬁ‘h’ﬂmuuuun'ﬁﬂmaa sznayuny
7.51.4 M35 (replication) A “msﬁédmaaalﬁmﬁugmﬁﬂﬂm:ﬁﬁ
AURIENAREININNIN 1 wiapdiwla’ m@lwamaamiﬁms%ﬁLwa'nzl,ﬁ'alﬁmmm
UszunmAn (estimate) ANUANALARERINNANTNAREY (experimental error) fifidaniog
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NARDY WIIINIITALUUNGND18NNITUTZHI AN NARIALARDUIINANINARDI L6
LALLM LELINITNAAIFNINIINV AN VLN BN LA 8NN
ANMUARIALARAUINNAITNARDY B “Namﬁmmﬂ@mﬁvxmm@aaa‘ﬁgﬂaa
NARDILALINUNTENT ANUARIALARDWDNILAAINNNTFILAA NTIAAT LATANNLLITHY
PYIRUIBNARDI LT UFU AINAIIALAROWIINITINAN LA LA 8
L% ] dld A [ A & [ 6
1) TwshanaaasNianaunilawnn wasldulanWus (homogeneous)
2) WRUILNARBIANANVUANAIITERINNGY %%aﬁuﬁ:@me]
3) YIMNINARBIBE19IZTHATEIINERAAIINAIALARDBITNNIIFILNG
$#30NN13IAAN
4) aanLLuumiwmaoﬁmmmmﬁq@
Fana2137z 9 lun1IvIn1Inaaadfanistia “Wasruiw wIanauwI@d
o - . e 4 da X o L
(confounding)” Fswansfy “Unngnisainififiausiunulunimasss Wasaanms
'ﬂ@amﬁaamﬂﬂﬁ%fuwaﬁvlsjﬂ@um%a AU UIIAITITNA WG INT LFUN LU UNNINA A a7
lalitAanawnii6s
7.5.1.2 N138a (randomization) 1#8431NANUARALARENLAAIIN
ﬂuww@aaﬁua%iﬁ'uamuﬁua:nmﬁﬁmmﬂﬂ@aaaﬁumwmm ﬁaﬁunn%ﬂwéﬁama
luﬂszmmamaamaasxm:gmaaﬂm Anshanganfansga (random) Tatiluiaiad
A Aaa o a a .
uaqu@lumimwmmLaumm (bias)
7.5.1.3 N13AIUANLANIETN (local control) Aon Tl TUNBLULNNT
maaﬂ@ﬂl"ﬁ’mﬁ@m\ju (grouping) MIUABN (blocking) WazNNTIARINENARES IARAINY
. 1 ad a s g
au@a (balancing) udazAdnslanununuash
% 1 2 “ Q v 1 dl & o 6 o
1) MIaNgy nanoi m‘sﬁmlwﬂmm@aaamﬂmaﬂwu‘gﬂu
Iﬁa%ﬂuﬂ@:mﬁmﬁu L‘ﬁ'aﬁaﬂﬁmjuﬁLL@m@haﬁuvLﬁ%fuﬁmmaaﬁ@haﬁ'u” I@mwiazmiuma
132 NaUM INWIBRUILNARDIGII NI Lo
ﬁaasmms%'@mjwﬁu MINegausn 3 mu’mﬁagm n U LAz A
SLuwkmmaqai’ﬁmu 11 1 ANNNIwATaNLALIAY Gdﬁ\‘iLﬂuﬁﬂau%ﬁ_lLﬂ%‘ﬁ’ﬂﬁ&l&ﬁl,lﬁ’a’jﬂﬂ%ﬁ
v v = [ 1 = & [ 6 =& 1 1 % & 1 o [
wesviaadenudanianuiuaniug Jaguutany 11 dudu 3 ndudwin 4 4 uas 3 @
AL usmanaaaslaslien n v uaz o uingu 12 waz 3 MWEGU (Ostle 1966)
2) m3ufian fa “n33@aIT (allocation) wiiunanasatluufen
a s ] 1 =3 =1 & a 6 o ” di v Qs dl
W@enu lagniienaaeidng g mﬂluuaaﬂmmﬁmﬂmaﬂwugnu [a WAL WA
AN T BHA TN WY DIRUILNARDIAINNITIALAAN
fag19nITauaan lauA WINMINaA8ad 3 gm@fendn LG
1"1’?‘1&% 12 61 11370 3 A3aN lAYATANWIN 6 GANINLN X ATaNT 2 31U 3 G2
Y @39n7 3 97%% 3 d291nud Z lunsmnasltasanannudazuaiiduwufanniainaiilne

niutiuneluuden uddluufenuin (anwi X) guems 3 gaslinunaasigasaz 4 6
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KnaNNSIJEUIASYNISIYUAIMSUUNIVUIIA:UNIIINSNSUUAANS

URaN? 2 (1Nud Y) ez 3 (@l 2) r:jumﬁa 3 gmﬂlﬁ%hm@amgmaz 1 @7 (Ostle 1966)
3) msﬁﬂﬁamqa “Lflumi%'@mwmwmaaﬂﬁuﬁmﬁmm:
=3 v o v A Q v t:ﬂl ” d‘ A o v =) 6 v =1 tﬁl
uaanl%ummﬂnaLﬂﬂaﬂulwuﬁﬂﬂq@ Lwam:‘ﬂﬂ'ﬂwamﬂLmﬁmmayawmmmmma
uﬁﬂﬁq@
7.5.2 NI IBURBULULNITNARDIUULAT )
nlglunmesssdiwlng laun
1 a ' .
7.5.2.1 URWUULNITNARBILLUGNUIUIOE (completely randomized
. 1 & a Aa ° o ,
design #alil CRD) Ao LLNuLLuumiwmaamaWQaaagﬂmﬁu@lﬂﬂﬂﬂmm@aaa
wungn” denuukuuuuidslifinimndalag nedu 1w Insmwuaiduuienden
BT nﬂ%u’nsmmaﬁaﬁ‘[amaﬁﬁ)ﬂﬁ%’uLL@iaxaa‘maaawhﬁ'u ﬁaauqﬁlumﬂﬁmu
WU e miaUmmaw:ﬁaaﬁmwmﬂmaﬂﬁuf LML LD N %
1) LquLLumjwu’%yﬁtﬁﬁﬁ 1 MRINAGD 1 NUILNARDY §28879
1w manaaadlennistu 3 gas da X, Y uaz Z Auwilaun 12 6 (C1, C2,......C12) lag
ﬁiulﬁgmaz 4 7 HAMIFNANAITNHUIN 6 ﬂ'ﬂﬁamw%a%yaﬁa:ﬁﬂﬂlﬁLﬂi’]:ﬁﬁa

FIIUUBIUNT DI ALARZE

ANTHWIN 6 NamizjmLLNuLLuuLLmJziuu'%ialinﬂumiﬁﬁm@gmmmiﬁﬂﬁm% 12

F09919192%
X Y Z
wala C12 C4 C2
C5 Co9 C3
Cc7 C 10 Co6
C11 C1 Cc8

FMVURAG LA

Yi =0Tt E

% ]
@

A A a A Lo A,
Lda yi AR AMRILNAIMNRINGIDIN | TN |

)Y

p fa BnSwanndualvvadgs (Feduadsiwuwinuvanuadlannailug)

)3
D

A

K S a Ada y
1, fie dndwavasionanesn i (uidifeawadu 3 gas)
A A - 4. da o 44
g, Ao BnTwavesdimanadfl i Aifianuimansdf j (@alun13nsununs
naneddaIn1Ilid wenfiga)
lagi=1, .., tuazj=1,..,n
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A 1 dl o Qg lil R et 1 1 Qs
H:wo= o= p (fadniadsinwmwinuaildioudazgasaimaminm)
z
H : 8 poaghekas 1 afdaneans
a

U

antwazasmuliiddaniiananss Saiwunidu 2 Uzian As LDUEULAZLLL
4:{I g: o v 1 a 6 o Id > vV &
asfiu ildunsuuuguuiysaliuuneaniduduonladu
ALY 1 MUUUINTWaAIN (fixed effects model) fia “Renaaadtdwiuy
a A t:ll [l a o A a ' [ Aa 6 a A A:ll A
NTWAAINBLNILALY” WIDD19LTBNIN uuUIAteTzRaMNuLLIUTIL (BNTwandi) wio
the analysis of variance (fixed effects) model
GMDY 2 : UUUBNTWAFY (random effects model) fla “FInaaadiiln
LuuanIwaasguadafe” vie Muuudulsznauvesnnunlslsiu EBniwagu) vie
the component of variance (random effects) model
AMUUANGANVDINY 2 AILLLADITATWITAAT expected mean square (&8
1w EMS) 289 il Iiuad3znini®inaasd (among treatment variation)
2) LLN%LLUUEi&l‘l.l%flq_lliﬂil,%\‘]ﬁ’gﬂizﬂﬂu (factorial treatment
. . = caa v a s aa v '
combination) Aagn1IMIniNFInaaeslsznaudailads a Waz b GALULADG oA
Yik = 1+ oy +B; + (1[3//+ €ijk
4 A de . o 5 . Y
Wa g fa Afdennnihenesssfidsznaudinilade a uaz b 91 k
Lo fa andwaannAlafouedn

'
a =

A o o .
Ao Bntwaveiladw a 1‘%53@]‘1_]“/] I

D

)}

a

O
B, answavasiedy b luszdud |
anfwavasdfiunussenineiado a luszdud i fuilads b lu
520U |
gy A0 SnEnadszneureiionanes a s=aufl | fUFIManes b e |
Afldantinanaaasi k nI9ANUARIALAREUTIRIA
loagi=1,..,auazj=1,...,busazk=1, ..,k
duuuIef landu
Fuuy 1 : duuUEnIwansd (fixed effects model) AoRInanaaT 2
Tasduuuuaninansiiagnodion
GAUUY 2 : AIUUUBNDWAFN (random effects model) AoFINanodT 2
Tadenduuuuaniwaniguacnaife?
§AUL 3 : FLUUNEY (mixed model) Taluld 2 uuy e
1y : 1938 a wwuead uas b WUDEFY
2) : 129y a uUUFY Uaz b wuueafi
%quﬂi:aaﬁmaomﬂﬁmmmuﬁamaau%aé’aﬂs:nau (factorial) LadaIn3
nasauhilaifivszneniuimanasiuiufiuiusiuniels
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@18814910 Snedecor and Cochran (1980) n1Inaaadlnia1iin B, Mugn
UiBuzluudgniinzlaninastislidadasnisduladeTs (ADG £a31n average
daily gain) lagldunuiuunmInaaasuuuddsenauuuy 22 (22 factorial experiment in
CRD) lns&snanesd 2 Tadoda A 1uwdendn B, 12 szdu A Tl (w30 0 Tadniu
wio ¥n.) uaz 5 un. uaz B iluendfTiue W 2 szdu o Tdld (w30 0 un.) waz 40 an.
%’@ﬂ%iédﬂ@aad (treatment combination) laiiu 4 ‘ﬂ%i fa

ab = 1Wianduw B0 wn. + dfTme 0 wn.

ab =1#Wiandw B0 wn. + UfTue 40 un.

ab = 1Wiandu B _5un. + dfFme 0 wn.

ab =1#Windw B_5wn. + UfTue 40 un.

YNMINARDINUENT 12 lﬁmﬁaﬂmmﬂsznauﬁauqm%ga: 3 i naBusnzny
§MIMARDS 3 T1 LHHLLLNSNARBIMUMNTIHWIN 7 HANTINARBINTLANNATTIINWIN 8

AITWHWIN 7 LNRLUUNMIMA8adTstlsznaunuy 22 (2° factorial experiment in CRD)

J2auiady A a =0an. a =40 wn.

2auUia98 B b =0 an. b =5 an. b =0 an. b =5 un.

TR A ab ab ab ab

11 1 2 2 1 2 2

2 ab ab ab ab

11 1 2 21 2 2

3 ab ab ab ab

11 1 2 21 2 2

ALads 1.19 1.22 1.03 1.54

ANTHWIN 8 LadudamMaduladain (n5W) maaqmﬁvlﬁ%fﬁmﬁu B, u8zen
UTue 2 32au

UhTue b =0 B =40 ¥N. ANuLANILiiasann
UTus
B12, 0 un.: a 1.19 1.03 -0.16
B12, 54n.: a2 1.22 1.54 +0.32
ANNLaNENaLTiaIInIanan B, +0.03 +0.51

#i11 : Snedecor and Cochran (1980)

navwauuINMsUAAOI NsuUAdd nsuinw



KnaNNSIIEUIASYNISIYUAIMSUUNIVUIIA:UNDIINSNSUUAAND

WINgAIN 9 aztinldin gnanguitliuddjtouclaslailiioniin B_ a8 AGD aaas
0.16 n¥u andwwnzhujiuzanllaanmsnureniunidlunszinzeamiiag ud
nguiild B mugdnazyinlik ADG i 0.32 niw uaasiniladong 2 fujausiutnin

Agulaun

I
=

0 alb1 = M alb2 = M a2b1 = u a2b2
H : fag1etiay 1 @:VL&iLViﬁﬁu
a
uaaIL a9 ANOVA laanuansianmwin 9

ANTVHWIN 9 LnasNuIvasade 9\1LLD\I%LL'LI‘UEi&lﬂ%iﬂiﬂilﬁ%déhﬂizﬂaﬂ

Analysis of Variance

Source DF Anova SS Mean F Value Pr>F
Square
A
B
A*B

nsudanaligen ProF 289 A*B fau winwnnin 0.05 uaasidfaunus laidy
gdn Fasanuauleluinavesudacdady lavgen ProF 289 A uaz B Tudaciadnd

Qs o Q =\ 1
woFIAIe L

W Pr>F 289 A*B Waundn 0.05 uaasihufsunusiinuadny flidasaulag
a dl Y 1 A L o Qs =3
FUNAFIUARULINAY Pr>F 289 A W30 B azURONBEANAW
1 a [ H
7.5.2.2 memuquuigitﬂuuaaﬂ (randomized complete block
1 @ i ' [ @ & ' [ '
design #aiilu RCBD) lasiduunuuuufl “wiisnassignialiiduofonten udr3sgw

?m‘*n@aaaLLUUU’%ysrﬂﬁLmLL@ia:'ﬁmUmaaﬂuu@iazuﬁaﬂ" L%
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1) WUU 1 AIRINAEE 1 BUILNARDY
IBHIGRL

Vi = W ++B + 1+ g

'
1 Ae

Wa y; fla Afilenwihenaaesufentl | &mesadi j

D) DOp
©

Ew%wamnmmﬁmaaga

Aa A I3

ANTWATAILRDNN i

=
juo) !
©

ANDIWAVIRINARNDIN |

a
mo)Y
©

' ' '
a

BNBWATBILRENT | NiFeRUIENaNeIN | WIB

[¢2)
mo)Y
©

=y

ANUARALARDWNLARD

2) LLmJﬁiwu‘%’yim‘luuﬁaﬂ@dé’aﬂszﬂau (factorial treatment

. . A « Kcinl =3 £ g; ] > dq( y
combination) fa “@nMIaifaInaaadluudentsznaumeasud 2 TJadeduld” duuy
ANMENUTD 7.5.2.1 T8 2

a fad o @ 9 P A add 6 &

3) MmylAnziITaredasfiga nie AdAanauAIT (least-
square method) lfﬁULLNuLLUUﬂﬂiﬂﬂaadLLU‘lJvLstl@la (unbalanced design) AWINGS
nanadluudaznyiamanadliviiu

AD LI TULNULUUNINARDITIUTznaUwUD 22 WWallSau
Wisuaadoaad 2 123y fa A uae B lasudaziladulidniwanan (main effect) 2 526U
da A U A usz B MU B lagwiipmanasiilunyfonasasdawinliviniu doyafle
INANINAFBIANANTINWIN 10

ATIWABIN 10 LNBLUUNIINAaDILTIUIznavLuy 2° LL‘IJ?IJVLSJEWJQE\] (2% factorial;

unbalanced design)

119398 A A 10ae
6 4
B, 5 B =(6+5+5+4)/4=5.00
5

WY A B =(6+5+5)3=533 A B =4/1=400

8 9
B, 3 B = (8+9+3+5)4=6.25
2
5
ade A B,=8/1=8.00 A_B_=(9+3+5)3
= 5.67
A = (6+5+5+8)/4 = 6.00 A =

2

(4+9+3+5)/4=5.25

b
22
=}

 AaUUaIN AN (2545)
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ANTNNBIN 10 ALadsvaITzauilade A =6.00A =525B =500 Uz

R S R , L a e

B, = 6.25 Su.iludafofiiondos (biased) wnzluudazndmanasddayalariniu
Jsnvezlinsldduadodisuinin (weighted mean) unu lasianafovasudazng
Fananaanmdaiovesszauiedoln udnafuidesonfiga (least-square

Q g
mean) a4

A*=(AB +A B )/2=(533+800)2=677
A* =(A B + A B )/2=(400 +567)2 =484
B*=(A B +A B )/2=(533+400)2 =467
B =(A B +AB )/2=(8.00+567)2 =684
AMNLANANIIZAIALaReNd 2 ATduarutenidas (biased) Aialinanu

ANFINHNUIN 11

a s

' a a 6 ' A ° v A o Aaa
AIVIHWIN 11 ﬂ']Li)ofﬂUﬂm@]ﬂ"lﬁ@lﬂm$ﬂ’1L%ﬂﬂﬂ’]adﬁaﬂ%a&mq@@ﬂuﬂ‘ﬂ‘ﬂEI‘YI&I?J‘Y]'EWQV\&

4 19398
RRDLEY AR ANRIYNIRIFDY AN
answanan AMAAIHANS ﬁfaﬂ‘ﬁ'qﬂ LWL Y
A1 6.00 6.67 -0.67
A2 5.25 4.84 +0.41
B1 5.00 4.67 +0.33
B 6.25 6.84 -0.59

NN : AN (2545)

A3190wIn 11 Snsnavesiladananldunnnuuanaivesanadsluudazszay
laun
anfwavasiladn A= (A* - A* )= 667 - 4.84 = 1.83
anfwavesiladn B = (B* - B* )= 4.67 - 6.84 = -2.17
Fouaasin 2 TJadunanfUFuWus (interaction) fis WNEANUIRINI ADuTEeL
20911238 A w30 B waiilesuaziasuwudasly é’difumﬂ%@hmﬁﬂﬁﬂé’aaaaﬁaﬂﬁq@ﬁﬁa
msﬁﬂﬁm’mﬁ(ﬂwm@mﬂmﬂmamﬁmﬁﬁaﬂﬁq@ﬁmaa
mﬂ%‘%‘%ﬁwé’oaaaﬁaﬂﬁq@Lmumﬁry (ordinary least-square taiili OLS) Tayaaz
doslidesuydda drdunauazinwindFanadesldfandunuinu Wowdudwuyled
z
@

e

Yik = L + A+ B + AB +&y
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y “
Wa oy fe
=}
TR
A @8
]
B @8
]
AB @@
o 4. !
=AU j

=3
g Ao

ANRILNANNRINARINUTzNaUAI81998 A Laz B A&INaN k
aNTwanaLadsvaIlIzTIng

Aa

anIwatasilady A luseaud i

INSNav09iady B luszdud |
dnSwavasfRunutazninetlads A lusedud i nuilads B lu

ANuAALARanNLARe (residual effect)

Iﬂﬁﬁﬁaawﬁiﬁe WKLY NID (0, 62)

7.5.2.3 WHBUUUGanln (nested design) sulngjandudayaiiion

o o o € % (% @ € § a ¥ o
NUAIRAINANDI Imuﬂﬂluﬂﬁiﬂsuﬂgawuqa@a 27UNTIDVAOURINYICAY ANTNNUIN 12

\Dunnsdion 2 326U (2-level nested design) 1a3gnla 2 Wt (a Uz a) 91U 12 @i

J
o v 6

a [l u/ =S ¥ 1 % s ' 1 v A [
LNAINNNE 4 AN (b1 (3N b4) G]'ENﬂ’ﬁ‘YlS’HJ’J’]%’]%%ﬂ%El’]%&l"ll'f]dfﬁﬂ“ﬂd 2 NUD Wdﬂ%ﬂiﬂ‘l&l

q

ANTHWIN 12 MInaaadlaslTunuiuudanly 3 32y (3-level nested design)

Wug a, (UMiw) a_(113l31a8)
wale b b b b
1 2 3 4
analn 1 ab ab ab ab
U 11 1 2 3 2 4
2 ab ab ab ab
11 1 2 3 4
3 ab ab ab ab
11 12 3 2 4

Imda%"wﬂﬁwﬁ'uLLNuLmumi‘ﬂ@aaaq&w%girﬁ%aﬂizﬂauﬁa 7.5.2.1 18 2

(THHWIN 7) wafdanufateduiads B azlisnnu iwszuauuu i b, 14 b,

AILUURDG

Yig = U + @ +Bj + (aﬁ),,*' €iik

4 ,4.
\Wa y, @
A
(VIO
A
o, @8
B, @
=}
(aff), a8
A
gy RO

e 2 4 9 . ¥
ANRILNANNRINARDINUIzNaUA2813398 a ez b T k
Sw%waﬁrmmmﬁwaaga

)}

a

ANINAVDITAAY a luwseau i

)}

a

dndwavadilade b luszaud
nSwavavlsuiusszniniady a luszaudn i nuileds b lu
AU |

ANIWALTIUILNALVRIRINGRDY a 32AUN | NURINGRDI b I2OU

=

L da ' A a a &
11 j NUADRWILNANDIN K RIaAMNUANALARDUNINRUG

lagi=1,..,alazj=1,..,buazk=1, ..., k
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amgagm
1) INTWAVDI A
= 33 o 6 né Qo [ 1 04
H o W, = W, (ABgNYIY 2 WUTIWIRUNAEIRALTINAL)
H:ip #u,
2) anDWaLaI B

H : G = 0 (Aafanuuilsinuvasgnluudazwo = 0)
o2
H : Gye 70

lag o WuanuudsUyiuvasnaluiusidornu

7.5.2.4 MINAZHISDW ) SDLILT

1) MIIATLRTTE (factor analysis) Lﬂumﬂﬁﬂﬁifmiaga
maoéﬁ"sLnJ's"?iﬁm’mﬁuﬁufﬁﬂﬂuﬂém%ai’]a%’mﬁmﬁ'u I@UﬁagaﬁgﬂaﬁLLuﬂlﬁagﬂu
Jads (w3angw) Auandrsinazlifanuduiutivrie anuduiutiwitas 5503
FrunnazlandulssanSanduius (coefficient of correlation) JAANNFRUETERING
aauysy é’aﬁvfué’mﬂsﬁaﬂ"ﬁﬁLm’]:ﬂﬁﬁauﬂuﬁagaL%oﬂ%mmmwﬁaaugammms
NATZATATUNUS

"Jf@lqﬂi:aaﬁmaoﬂ’]ﬁLm’]:ﬁﬂ'«ﬁﬂﬁLﬁiaamﬁmuﬁaLLﬂJsaﬂﬁ
winaLduiNesszaudade wartodnudazdaaedn 1 @iy

2) mﬁ,mw:ﬂﬁlmﬂ’munn@u (cluster analysis) Jwmediadils
Nuundayavsasronaassaanidunguaudiniseingg Imiagaﬁag’lumjmﬁmﬁuﬁ
mmﬁuﬁufmnn'jﬁagaﬁag’@i’mmjwﬁu ADELILT I

- N3N Lmﬂmjumﬂmm'ﬁ'LﬁwiawlﬂﬁoﬂWSWWﬁ‘uwﬁmigwu
\u nduinhlag sy lashdayaitu azuuunisnasauainnilineusa Az laann
gNWEala AzuUUIIUUNANNNAIIUNITN 98y wdleTed udiTuundungulasly
wanunasianwualy
- msﬁf’]LLuﬂIﬂgnwawmwﬁﬁuﬁmﬁaoﬁ"l,aimmﬁuﬁﬂszﬁfa

iﬂﬂéf’ﬂ@msﬁs:ﬁummﬁaﬂﬁuﬁfﬁﬁﬁﬁﬁuﬁ 25% 50% 75% NN 75% lagdtainzh
Toua LTU ANWULH TU9 maduladaiunan LLéT’nL’mamﬁLﬂiﬁ:ﬁmi:q’jﬂﬂé’ﬂ@ag
Tuszdumaidanlamunaninmeifinnua Ly

3) My TzAiiasuunlsznn (discriminant analysis) 13w
WMARANTIATITRANUTUAUT I@mﬁé]’mﬂsmm%o@mmw (WY0Lngw) 1 6 uazdl
AT URIIBE I@mjﬁﬂma:ﬁam"'}LLuﬂﬂs:meﬁ]’agamaaéf'al,l,ﬂmmﬁau LT
@TaamiﬁﬂmdflmwmﬂsﬁLiﬁiwimomiwﬁwmmgmﬁﬁs:ﬁumLLuummgquﬁN
dnamulasmadndwnnzaimgerlstg Lfiam'mmm@;LLﬁaa:"Lﬁmﬁwvlﬂﬂ%fuﬁf'ﬁﬂﬁ@f’]Lﬁu
mMslasinisaa by
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[ % 6 (> %
ALY (FzAUATUUUNIIN) AulIan
“ o . ‘— o d
0 = ATLUY 25 KIaUBsNIN - 32AUMIANT
1 = Az > 25 — 50 - UszgumInilaasla
2 = AxW > 50 - 75 - e lananela
4 = Az > 75 - WINATINLTRTNN LB eyl

#ne135mI19 3 Ftlawazdualdann Aaen (2551)

7.5.2.5 N13BNA28 819 (sampling)
N1INARAININFIANAIFNSZ LITATAVITTNA10879 LA LU LH

ad v o

LUUNINaaad lWUSUlT WS U g ULNWLLLNIINARaINUATTENAI10 190N NNTNNIIN 9

LNBLULNIINARD NNITNGIDE
(experimental design) (sampling)
LLN%LLUUE;%@JU‘%Hmf ms%’né’aasiwl,LUUEim%mam
(completely randomized design : — (simple random sampling)
CRD)
| [mstndegnsuuuiiszuy
(systematic sampling)
WHBLUU§NUTY Tl Taddsznay || ntnanagnauuunyailugn
(factorial treatment combination) (stratified sampling)
LLNULquwgyjm“ngaﬂ NITNEIDLENULULNIZNYY
(randomized complete block design — (cluster sampling)
: RCBD)
WHBLU LTl NITNADLILUURA YT
(nested design) (multi-stage sampling)
|| mandages
(exit poll)

AMNHWIN 9 LTINS VLN BLULNNTNARAINUADTNNITNAI8ENS

ada s s ] . v '

ABM3Tneasng (sampling) len
1) ﬂ"li“fi'ﬂéﬁa&haLLumiuL%dLam (simple random sampling)
& s s 1 s a . . dd‘ ]
WunN13TNa188193saULAlN (single-stage sampling) Irlunsdinwiienaaas
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udszansienwus (homogeneous) laslinnniiudlatns (sampling unit) 283
Uszrnslunsaudiadng (sampling frame) Slamagnifaniviniunua laoynisgumn
dadniiwunils (W3a n @edne) nnnnediaing (Wia N i) Tudszmng
NI0UAIBENY fAd “i’mmimamﬂﬁmsm@maaﬁamﬁmﬂﬁumi%’né’aaﬂ'n"
. y o X ¥ a4 . d
Ry ﬁmiaLm:rmm;dmmIﬂLuanm’]zfl,uwuwm:mmiﬂnm
ﬂﬁi@iwﬁﬂﬁvxm 8T LT
N, MIUFAN lasl¥nungauLAriIgfn Y9l N INIRUALSITUFAIN
A A A < ' A ° = \ aad o
\WWaneanan nanslarfigniienaziiunihionasssfiazynmsdns MIguishatusnasn
2= ada A
1¢8n 2 5308

Adt:ll s s 1 ] ;:{I . . v '

357 1 mysnimadnauuyldunud (sampling without replacement) léin

ms"[ﬂdamﬂﬁgﬂ%’uLLﬁaﬁuaﬂﬂﬁﬂ Iamaﬁu@iammUﬁﬂma:gmﬁaﬂ"l,&iwhﬁu 8%
8 e X
Tnglazldith

v 1

3% 2 mytneagouuuunud (sampling with replacement) laur nsdin
amnﬁgﬂ%%umL‘ﬂuéhasjwLLﬁalﬁnﬁuaaVLﬂlﬁﬁIaﬂﬁagﬂLﬁﬂﬂl%&ié‘ﬂ E%f‘:nﬂ%mglu
ﬂi:"mm’«azﬁiammvhﬁ'u%mlumﬁuﬁmﬂnﬂﬂ%\a Undliaslemysuaannuuui

2. 10191883 (table of random number) MnwisFaafidens g dnldlunsdl
fidszmnsflowalng

a. ldaazanaeufiaaet iwuldliunsueniagisniaguli

2) NMITNA8LUUUNTZUY (systematic sampling)

W wnsTnaned193zauLas? fmqﬂimaﬁl,ﬁiaammmﬁ@wm@mﬂmiﬁn
datunugudadslasimibofnslunseudadraniasdulndliduszuuaa
INOATATARAT BN UFIWNTIITU (interval) fidoans guLRanmnuINnan PETYSICRE 1
BhLVPHELE lautaetu SEmsimunsaldiuunwiunmesadldiudoaiu

3) myndnegnsuuuuaugu (stratified sampling)

Hwnnstnaegnareduldsn Tasutinsaudiainsiinnundiondeiuaan
Lﬂunémﬂ%a%ugﬁﬁau ziwmé’aa;;mmmwiaz%ugﬁ ﬁﬂﬂwlﬁﬁaaﬂwaﬁgnﬁmﬁaﬂmmﬂ
nﬂ%ugﬁ LLa:mmsmLﬂa%ugﬁvlﬁ@’mmméﬁﬂmmasj'mw%awﬁu

4) MITNAIBENIUDLLNNENFN (cluster sampling)

\Jun3tnéaedn 2 32qu (two-stage sampling) lasvinn1sgungy (cluster)
AN TR IO LLﬁaf,jwm;mmaamﬂumjwﬁgmjuLﬁimﬂué’aama‘é‘ﬂ%u%ﬁa

mg'w?‘il%mslﬂuﬂf,juﬁﬁﬂLmﬂaguﬁamuﬁﬁwma uazaadUIENauaILRUIL
ANV RALRUIE LT 1uﬁauf,§wm§uLL@ia:ng;MTmﬂszﬂamﬁ’amm:rmnwmmw UTaqfe
a@@iﬂ“ﬁaﬂmﬁa:ﬁaaLaumﬂmﬁuﬁagamﬂnﬂ Rl

5) TN IUL LRI (multi-stage sampling)

IHunsdifivszmnsfiawalng é'f%aijmmaﬂi:mmaanL'ﬂumjuuﬁaEl'ammm
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uwieaniungdueas gldan ABnsfinasiuneu udszaunauaraliniitndiainiitla
AlaeuANUANZFY
6) NMIRIILFL (exit poll)
\dunsgudnuuuniieraliddaslinidarinmems (ist) anunseudiatran
’3%msﬂ§1ﬂﬁumiﬁﬁamﬁa%ﬁaLﬁua;&’ﬁaaﬂa’mﬂmLﬁaﬂﬁaiﬂﬁmmuum%mLﬁaﬂlm
'«J"’]muéhaﬂnﬁaﬂﬂumwmaﬁua%iﬁ'uLLNuLLuumswmaw%a%‘%mi%’n
. o a A 4 X . e .o
A8 @ﬂﬂanaﬂmwmmv[@mﬂ HAATIE (2546) IWNAAZURAINTINIIWINAIBENIA
U s 1 a 6 A %3 s ll 1 a a 1 g; Aad .&’ 1
lmﬂuummmuqmiyim (CRD) wIan1itndiadsuuuguiiaaeyindu §35nstuas
ﬁuﬂszmmaa‘*ﬁagaé’aﬁ
. ﬁagm%aﬂ%mm
mvlﬁmﬂgm
n = Z°0%/L?
NIZAUAMNTONY 95% @1 Z = 1.96 nIaUseumh 2 %aﬁﬂi"ﬁgm n = 40%L?
6188191 1 (31N Snedecor and Cochran, 1982) LI®WN1T®IINWINAIDEN
di 1 x:!l 1 =S a v =) 1 Qs
VNAUTZNN AL RRE LT INANITANBINANIATINENE 222 wilad AaunlIAuYad
a 1 6 2 2 ¥ Y a t:lI n:ll a
HANAAGBLALABT (s°) = 90.3 YLTa’ tdaIMImIHaKAaLRAvadLlasivauIIAnNUHA
Wan@ + 1 ULTa AVAUWAAMNAANAIANNANRALA NN laaztAw + 1 ULTA laitAin 5%
m’«j’ﬂmuéhmhdmﬂgm
n = Z20%/L?
= 4(90.3) + 1% = 361 wiay
o A& o A ¢ & &
9. magamﬂua@mummﬂmmum
LEUAAINIINTILINNBAINILANSTUNAY DI lATIN1INISURNTarIa bl LiaLAL
ﬁagamﬂmiﬁnmLLﬁadauI%zya:LLa@aNmﬂu%aﬂaz M LNHAINILANSUNATEIATINIT
WL p% f1aNudIin (0?) weddszsinsfe pg tla g = 100 - p KI1T1WIH
dadni(n)ldangas
n=2pq/L’

%%agms?m%uﬁmﬂm%aﬁ'u 95% ldA n = 4|_i2

8197 2 (31N Snedecor and Cochran, 1982) Luns@finusasInan
”agaﬁ?iﬂmﬁau%ﬁﬁﬁuﬁa IFUINNTANENTUNETIRUATIWI% 480 Fo6 WUIU5E0N e
Jouay 15 ulia auyﬁﬁaamsmmﬁhmuﬁaaU'Ndhl,ﬁaml,ﬂa‘i%uﬁﬁunﬁﬂﬁﬂﬂsﬂ
(p) fuauaauAanaaliiin 5%

n3diil p = 15, q = (100 — 15 ) = 85 wazlwvaUILa 2 N9 As=dUANNLT
i 95% 160 Z = 2

n=Z’pq + L?
= (2)°(15)(85) + 5° = 204
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ynswIniagnafinn leiindosas 10 vesswandszrns Wldenawain
MITN@I8ENd (sampling fraction daiilu £) 1uiuangas
n’ n+—(1+f)
204 + [1 + (204 + 480)]
143 @889

¢hagafi 3 (31N Casley and Kumar, 1992) Slunsdii linsuasiuannan
FAINIAUAFT p Aadasimspansuiidesnsinm mngmé’aamaﬁ 2t p Wasuuta
lthadnsesnamdasululisnnssmansntszanalasmsanaanld iesandn pg 223
mmn"?'iq@ﬁa 2,500 INT1=6N p = 50% Goruaslden p 7 50% faefle

§10891T% NNTMEdonTIEaunEasnTNIRNafasIulaTInT A1e
INBASNTINNNG 40% 2z0anSUNa189lA59NN5 ATzduanuLTadn 90% lagvauiua
anuAanaaliiin 10% lunsaliiduwraumauuuniadon @ Z = 1.28 vauwaaNUAe
Wana (L) = 10

@1 p Aanaly = 40 @asiuen q =100 — p = 60 WIIWIKAIBENI (n) NNFAT

n=2°pq/L?
= 1.28°(40)(60) +10° = 39
Aouwfaziaouen p tin 50 srwaudnadrsfasludszanm 41 Ty &9

dnanwliannsn aanwlasnilazldawin 50 dand iNallaanuRanaIadug aae

A. FMRIVULUITTINITHUVINNG
o

s [ ) 1 ¥ d;
1%“(]'1\‘1ﬁdﬂ&lﬂﬁﬁ@ﬁﬁ'ﬁ%l%lyﬁ]zl‘ﬁ@j@ﬁma\‘] PINLL (1973) NUANUARALARD

voImMItndatsionas 5 asil (ralan YW, 2551)

N
n=————
1+ N(e)
Wa n = WIUEI8819N9TNNNIANEN
N = 3wunihienaaindnualudszans (25,000 18)
e = anuaaaaRaunlunstnaiagneseas 5 (W3 0.05)
unudlugasazld
_ 25,000 -
= = 393.7 wialvzuns 400 18
1+25,000 (0.05)?

3. FRSUYTETINTUUL 8T UG
lumaé’hmmmﬂ%@gmmaa Freund & Simon (1991) 814lag U5
(2551)
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2 /0
n=% PO wio =[—T
(e) e
BI03INUgATVEIGI0L97 3 fa n= 2" pq / L’ e L fidia e
2. A1ANULU TN LT A1 AU ING I8N

ANTUIINWINGI8 9N G lTA A uudsERasdTETINT (O?) lwnng
Ao Liasandaladlarinisdnunedliznuisaniudle s1u130Usz N mA1A1Y
wilsiwlalag

Y o =1 a o A =} > A dl (% =3 % dl o 1 v dy

- IFenannsdnenidTeluSasdaiiunianasaa 8 nunniIvIna i

- I%ﬁwgaq@ (max) LLaz@hq@ (min) I@]ﬂﬂ‘szmmjflmmwmﬁmmummgm
(0) 1 dwvinnu 1 lu 6 vasRgansa 1 G = 1/6 - (max-min) @95k O2 = 1/(6%) - (max-min)?
mn"l,&immmgaq@LLaz@hq@mﬂ*’ﬁmmnmsﬁﬂHﬁﬁ“}'mﬁﬁwmﬁawfﬁﬁ

- ¥MAIENTIR NI (pilot survey) laslddatnslinniniienien O

%, FIWIWEIDENIUAIINARDININLEENT

Lﬁawfmmsmaaom%ﬁmfmaao*’ﬁﬁ@L%’]mﬁuﬁi’m’aumﬂﬁaaﬁ@iﬂﬁhﬂgomﬂ
LT miﬁazmaamﬂwzimmwaﬁa%’uﬁmﬁuﬁwmu 30 ¢ mIrnlaniduwlanWws A
M laenn LLa:@iﬂ"ﬁahﬂslumsqulﬂLL@iazéffss&iammga ﬁaﬁﬂamﬂaui&iﬁaﬂ%ﬁhmué’mLm
mm"wmuﬁﬂ"wmmmugm Tagluldaz @13 111392 NINUARAIIAIT IR Na8a

a dl =} > o 1 = > 1 =3 dl a 1 U

Tun193delusasdszinaniagrfiuwatwinvinle awﬂ"l,mzymnmmmmama Tawazls
lugwidlaidainasesdudunuuesdzmnilavaylan
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NIAWUON A
G299 WNUINWNISANTUNIUIFIAUUAAOT

luunfaziiudiadeitaiunnsidoeslasan1IITua1uae gaun13naved
fond 6 dl v o a ad o a a a v
nandedad elimusnihlilowifauiiumaide luwwuieualasin1siie (wwu -1a)
183 27, M inewinideuliasudiudannisiigeanseulasimsidsldaann
Jarzranuduldld (feasibility) vaslatanTivele lasmidefvawatduiinas
WEAd lLULLERBlATINNTITY anafiwidaifinandin e

1. M3 NYAWNIHAATAS
sulngdunIAanB13IToUUDTNINILUDLRNBININANad LiNaw [ TunInases
WinuisuamIgaiaiads g InslTuuDLHBMINaaDS
1.1 MIuAWABINITAAT
Fefasuaadlann
111 UUUUABNINAREY WouNEILA LY TaLULLNUNNTNARBILAITNS
afidnwa 1w Ifuuuunwuuuguuiysalluuian (RCBD)
112 ®Masad (treatment) szyiladufidasnnasay fAdady Aoy
ﬂﬁﬂ‘f]wU&lﬂga&lwuﬁﬂﬂ‘ﬂLLﬁ@dﬂ’]i’%@%&ladVI@aad (treatment comblnatlon)
1.1.3 udainesas (site) LEAIEAHANARDS FAUIUTA (@1%) wrautas
FNTWA
] . . o  6A dl Y ada 1 AI
1.1.4 AWIYNAR[BY (experimental unit) i:qwu'gw’mlﬂj ADNMIFURINARDIAY
LURINARDIANUNBNIINARDS
1.1.5 35n131an (sowing the plot) Mate3uadudan fouszszaviloly
116 amwpadNanae angilatiuiied Ismanuied Jayaidudiding
o o ' . a a & A A o a 14
1.1.7 mM3Bn@l8E19 (sampling) NaRAaNNILAT2H USunadivnldTases
1.1.8 ABMAATNZRMBEINANE® (analytical method) NaLad w3a WEng
% aa v A a I3 a 6
1.1.9 dwuusde (078) Wawdwsuniadiamaans
1.1.10 aUAZIUNWEDG (hypothesis)
aa a 6 Aaa ) A aa a 6
1.1.11 FEmadienedineaiid wuszyiniienesdlasis ienedanauys
1571 (ANOVA)” %38 “t-test” %38 “NMIIATZRANNNADSY (regression)” LTuaw
1.2 NMTIVUAWBIATAND
dumaeuiisugasawnsdaluniszula fafadsusasidun

1.2.1 WHUNINARDY L%mm%mmuﬂﬁmaaa
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122 FNA8ad s:yﬂ’%mmuazqmmwmmwmmm:mm?ﬁuﬁﬁaams
namay Thisfidasmmasey sauihie wwszdullstuluomnydn mnlsmsamswey
LA TTURANLIZAL sl,ﬁl,mmmﬁw%iéamam (treatment combination) sz¢uilaiefinna
ezl fFunusnu

123 AaNNARDY URAIEINUTNARDS SIUIWTA (813) wIanan

124 AUILNAHDY meﬁuﬁ:ﬁmf 818 LA IWINFATIURUIENARDI

125 MIATENOIMITRETLLZaN W ITH InslRems nsTansaug
”3%msl,ﬁwﬁaEamﬂﬁmmﬁmdwmiwmao

1.2.6 NMILOTUNFAIAaUIINARE mi%"dffmﬁﬂﬁamm:éuqmmwmm
53m13%9 (1% aaamInauterela)

1.2.7 MIguiadiidnnennaaadmaLLLLNUNITNARSY

128 UEAIIEMTIATZH (analytical method) anwnsEasTilE Tamaiadivie

=D
QD
-}

Qa,

v A

1.2.9 éhLmuaﬁaﬁlumﬁmﬁzﬁﬁaga @R Wawduwaumsadiaenaas

1.2.10 WAZIUNWEDG (hypothesis)

1.2.11 A NLANIRDE Lﬁui:‘l_ql’hal,ﬂﬁt‘lﬂﬂﬁleﬁ “FaTRauLl U
(ANOVA)” %38 “ttest” ¥3a “MiaTzRanunanas (regression)” Luan

1.3 MTIVULNLINUTIN FINAITURAS balLn
Lﬂj'mhz‘%’@lfﬁmumsymlﬁamﬁﬂmmﬂ
1.3.1  WUULNWAIITNARDS
“ & A o & ° =]

132 Fainesad seyfivnwasdainewrinnmssihdansen

1.3.3 #UILNAFDI meﬁuﬁ:ﬁmf a1l LA FIWIBEAT IDAUILN AR

13.4 MIGTUNFAINAUKN

1.3.5 MIRILAADTINUADENITURIN

1.3.6 ATV NLTIUTIN D 11U L aSLTudn

1.3.7 mMyiagmnwen (ind)

1.3.8 maanzRInsmnsianansawnd (i)

1.3.9 NIATAT (03)

1.3.10 Muvuaddlunsienzidaeya (i) Bowdusunsadiamans

1.3.11 auAZIUNWEDG (hypothesis)

1.3.12 AFMIILATTRNIRD

1.4 mﬁ%'yﬁmmiﬂ%fuﬂgaﬁuﬁfﬁmf

INILULNANTIVUTINARAS LT mm%wﬁwfﬁuﬂmi EADINNITIATINLLE

USul39Wus (breeding plan) udr3svinmsfinsidulasyinninauiug daiian Wivy

= v v s g 6 A & ra Y 1
L‘Y]EI‘Uﬂ’l']&lﬂ’]’lﬁ%ﬁl%ﬂ’ﬁﬂiﬂﬂﬁ;\‘iwuﬁq ‘IﬁiaLTLI‘H;LL‘UTJVLN&JﬂWTJ']\‘]LLNuﬂ’ﬁ‘ﬂ@ﬁa{ivl’]ﬂau LU
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indayafiaiiiunmssgudinienzimdigmasfveddszang (parameter) (udu &9l
AIITURAS bALT
141 TandszasdnidTulisius (breeding objective) WNUNITHANWUE
. I3 o A . s
(breeding plan) Lz LNTUNNITAALABN (selection criteria) ¥\Y
o € o 6o 6
142 Fainasad ugadswusand ang e
1.4.3 ANBMNANILZAIDI0
144 Fdmsiiudeya
145 mydwinadigmasiivasdszong
a aa =) > [ 6 A |
146 GUUUNIEDE nrafuuuiugmant Wowduauns
1.4.7 suNAZIUN NG (hypothesis)
1.4.8 FBMIANATZANIFDG

2. M3 NN FIANMEAS

fshﬂmy'LﬂumiﬁﬂmﬂﬂﬂgmmﬁLﬁ@%ul,l,é’a Tdau1snnumnLuung
NARDI LIinaw e LLa:LﬂumsﬁﬂmLﬁmﬁuﬂiz"mﬂsﬁa%ifﬁ’ﬂmumﬂ Foiudaldasnnsdn
dm8819 (sampling) MNUITTINTINTIANIANB LN NIZLIBNTIVENIFIANAIFASAN

NINNWIN 10

/

~

T Ui TYn1v039uIAY
o 6 a o < T
T_, anilszasAn1Tian i s =
Soauds N
v \ RNNAIU
' \\\ A ,11 -
dyelgminlesy |00 L[ mme=-e-

N J
: :

1321113 @089 mnﬁmamwﬁaga

\

\AIasdanld MTILATERLATL NS

AWHWIN 10 NITUIBNNTIVUNIFIANAIRAT

: TUN3 (2550)

‘jn_
oo
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MATunIFIaNmaaiazdasinisnnuadasuyd (assumption) lunisdinunli
Farandsaziianudlaldnsann
2.1 Fafidasrviug
2.1.1 aULWAVBINTITIVY lAwn
POULWATBIHEM 1T MTITEASIH W TIToEIUIIINe wUUMI
AN® 4 ALIAINNAGADINY (cross-section studies) NUTaYAAIBLLUFUAHOALUUE
lassase
2OUIYAGILLT 321U Fasusduazaulsaa
2a9alszng Wulas Jansazatngls wuuntesiiedle
PYDULUAIZHZLIRN @i’WLﬁumiLﬁuﬁa;&mfjﬂ@
Feonudwy suneenonadanyldnansanunang wiaduelnifidin
Twajdislai3an wielunuwidsildesnsunneveuwaniasialiuauag

PaanadtdoIan LUWNITLEAII auvl,mmaﬂi:mnwammLmﬁlwmanu

2.1.2 NFOULWIAANIIIVY GIBHIIANNATNHWIN 11

LR IRTL: RE andsaa
1. LWl > | Twigusainawiale
2. 81 1. @IWININNY
3. RDNUMNRUTH 2. euiala
a.vwla L e,

AMWHWIN 11 A2089NTAULWIAANTITUNIFIAUAIRAT

=

A YYD (2551)

2.2 1a5a9ialwn13398
v v dl A )
a19dadlTiaTa D LT
2.2.1 LWWUFBLAN (questionnaire) N13BBNLULREUINGBIlKATALARN

'
a v

iagaﬂmaamiﬁﬂm JUunanaail
PYuh 1 ffmum:ﬁumm;jﬁazgﬂaaumu ﬁauﬁuﬁadmmdﬂifayaﬁ
v v tﬂl v 1
aagn1vazwilaannala leun
FEAUTBYAAR (individual) L% LNHATNT

FTAUTUTH (Community) LT% HYLN% GIUR 81LND 9RIA
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LAUUARIDIZALNA (regional)
JeaUIEINe (national)
YN 2 AN ILUUFIUDIN mﬂiwmi"ﬁagaﬁﬁaqmi PINTHIN

LUURAUMNIauNIN TN LT LAWLAET

dasmyinezlsaniatananudne g

a 6 o d' Qs 1

LAATIERANN LN laTUaENI 1

o tﬁl v 1 v Qs (d‘ U = v dl

m@a‘uwvl,@Lma:maauaamqﬂimm dasnIdnETala e
maaennun iUz lamiaanly

ad g I Adtﬂld a a dt:ll v A 1 o AR =1 v

aﬁmsmﬂmﬁwuﬂsm‘nﬁmw@mq@LmeavLu Taseitetta

o o ;:!Id [
‘ﬂ']ﬂ@“/l&lﬂ%l 8

U

NIFSUUUADUDINN ATUWZUIAIT
1) davlasiaisuuuseuniuiew tlalilddeyansudiuaia
ﬁwqﬂs:mﬁmaamﬁ%’ﬂ msﬁ’]iwmsﬁmedﬂLL@iazﬁf@qﬂimaﬁﬁﬁaﬁaﬁmmazvl,ifm

ANUAITINNWIN 13

ANIIHWIN 13 Iﬂix‘]ﬁ%’]x‘]LL'iJTJﬁi’J]Jﬂ']NLﬂH@]Sﬂi

o

[ o
anUIzEIe A0

v

% 6 ..‘.; dl 1 = =1
1. TayaduiszmnImans 1.1 30 g We 018 FzAUNIANE
1.2 MWIBFVITN IO U T2AUNIIANBN 98Y

2. NINAANT 2.1 ﬁ'uﬁﬂgﬂﬁm
2.2 35MIKNER
2.3 ety YSuuild yay

2) mslgarany wuntdu

n. sanudla (closed question) tHusanufinmuasasuiiuda
donlzuusesudlaslidalomaldaevstsdwwennitoannfitrualy Sdaddaaiin
IATITA b Lwiﬁ*’ﬁaLﬁmﬁamﬂﬁﬁmauuaﬂmﬁaanﬂﬁﬁmu@"ﬁﬁazﬁuﬁﬂhjvﬁﬁaga
Mdudandslsunmmunsaldarsslusousounwle msﬁwsaaaﬁ’wmuﬂqﬁ@f
Toyamyldauing

2. sanuda (open-end question) tluenauiilifdaaulwidan
Walamalkaevldadnasd ﬁﬁaﬁﬁaﬁmaummmmaﬂﬁaamﬁa‘s: WA TUINILATIZA
ladaudaenn é’aaai'mLﬁuﬁﬁﬂﬁaqm‘smmdwﬁﬂwmwsﬂﬁaﬁﬁua’mmsmmmuﬁa:tj
AINTUIANT mﬂ"ﬁﬁ’]muﬂ@m‘himmmmmmm@;"léf daslraauda
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3) muuajluuueawlidaiau axfianuduiusiuniinsandeya
LNALATHNNITILATIZH ALY ﬁoﬁmﬁaﬁaﬁwmuﬁﬁaaﬁmmiﬁdwﬁmauﬁ"[ﬁauﬂwﬁaga
aanuuuule sUupuaauauunaanii

' ]
= v

o dl v <] U = 1 tg; 1 =1
n. mmmlmamﬂumagammm % AnAdanda..... 15 150
ﬂsaﬂﬁagaﬁlﬂﬂuwﬂﬁﬁaLamiaya
o dl v A = s U g; v A = o a
2, munliFaneauNeemaae lagludatiulwaaniNgseaauiden
a. enmulwaanlanaaeaay lagluiaidaiiwliiaanlaraisaiaay
o lﬁl 1 O Q tﬂl v = Q o v v v Y
3. ODUNIALERIGUN It alf eI wLEaIA1aaU LT sl,mdmau
LRENANALNVAILARZAINDL
s > a % Aa A R d‘ d‘ d! [
4) MYIANAUAG NAUAG Ao mmgaﬂmmqﬂﬂahmaﬂ@Liamm Rip)!
mmﬁawalﬁ]@iamiﬂﬁﬁaa’mmaaﬁmﬁﬂﬁﬁhLa‘%u w3avilanltiednansagng daulnag
zudadusinadne g ndsulinuunnlunsdassuinsasinnzisuinsiafde “fudn
aina (likert scale)’ laamiunudannudieg Afsnunauadndasnsdne udazdad
maRanlwaaula 5 e 1w 0. liAneuad1989 9. liRney a. Ll 9. 1Anaa
2. ARG
N1390NLULAYTIEUATLIIAG 1T ATNLARBNIIGIULINAITIH
AL WA sT IWazuuwunANINwdawiw algeauusta lwazuwuainuinly
way vetalwanntaslduin LﬁEmuﬁuﬁaﬁa%’mmw’imqﬂizaaﬁﬁfumLLumzﬁT@LLéTaﬁ'u
5) mﬂ%miﬂoﬁaga (tabular form) @taafiauwnasniduszautas
d99le mnmansaniduanselanalsld stw:mmmmﬁpwﬂa:Lﬁﬂ@"L@TmmLa:mm
aauﬂ’nwgﬂﬁao"l,ﬁ%'@muﬂ’h
6) DaHANLT LWULFILAINATABINIAUAAITAANNYBILARTAITE
[ d: 1 v Yo 6 U a 1 X% 6Aa dl 2
mwmwavl,wlﬁ;daumazrmuazmwmmmhw@ Liaslrawridsnisnglasnn dezloua
wisdasafilifanuuazenfinly adsdandleauuzinlunsnienuuusaunuliy
Funuailaitnlasiaianing maumeammﬂﬁaaﬂwﬁaﬁmw miﬁuﬁmﬂwﬁaga
Twnuuzauni 1Tuan
7) MINARDLULUFAUNY (pilot survey) ﬁauﬁ;ﬁ%’w?awﬁmm‘%’m
az"LﬂLﬁuia%laﬁﬂuamw msﬁflmimaauimaaammjmamﬁmwﬁmau
o ¢ o
2.2.2 LUUANNH (interview form) lasylUAGanULRaLDNN ANLAN
1 ~ A A o dl 1 v 1 U Qs 6 A
@19naa Ln_maaumuﬂammuﬂaﬂﬂl%ﬂgmﬁmmmamaa LUURNABDIAD
LL‘1_|1_|aaumu‘ﬁ;ﬁ%’w%aWﬁﬂﬁﬂﬂidﬂ’]ﬁ%’ﬂﬂﬂaaumumjuL‘flmmml,é“ma@fmaulu
wuuRaUMINLEd ATMImulngazinilaniu misumsoiauwnaaniin
2.2.2.1 MIFuAEalluuilaseaine (structured interview) 13
AnuaeIny i ran wIa Muuusa Uy &N uE
2.2.2.2 mysunmuaiuuylaifilaseaihe (unstructured interview) ifinng
LASINAN DT BUULREUDNY LNBIUANMARALTWLIININIRUANEDE (interview guide) 1ilyintiu
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2.2.3 WWUNAFDY (test) LuTavasmnuigIdoaIlwNaiaanu inse
wazviauadvaingualadny sulnafdedeseufildngudiatien udseeniduuyuy
D@The (subjectivity test) NTULLLILITY (objectivity test)

v

2.2.4 uUUHILNG (observation) La'flum%mﬁaﬁﬁtﬁumagavlﬂﬁdm@m@;mmi
:!I a dqf a 2 L% =1 & v [ ] I3
Mfaduadsutunnduioyas nmsdnaudain 2 dezian
1) MIFINAUUUIFINIIN (participatory observation) tiluunugFIna
L“ﬁﬂvl,ﬂa%iiaml,az@ﬁLﬁuﬁfﬂmmnﬂamwﬁmﬁmﬁ'umiué’hazha
2) mysainauuyldddausan (non-participatory observation) Ly

o

Q’aam@lvl,&iLiﬁvlﬂﬁmuﬁmﬁumjuﬁaamd

2.3 N3O ULAIDINDIY
di A A . a v 1 di =}
1389487338 (research instrument) lunMINaasIMINeNmMaasaLnaIadie
mﬁﬂmmam%ﬁﬁmﬁmﬁmmagaag’uﬁa LTI NI LN RIANARATAND LALA
1) wnsesflefifiduaiedmes Snranihllasareugmnintan
2) n3asfiafigfauaineliug
dj 1 1 dl A A Y Qs 1 QI [ lﬂldal 1
Gmmnvl,uslmmaauammgmmal,ﬂﬂsl‘*muﬂ@wmamaw NS LANAI
AUMMTILATIH AAIININIATIIRaUN W Fanasragaulaun
2.3.1 @NNANAAFNHE (validity) tHunsamasauiielimuninialugf
da9n13iale I uuwnaanidl
v 2
2.3.1.1 mwaumqauwae’ﬁmﬁam (content validity) #a18{1993
A PR A o A o & A 7 o a o o v a 9§
\A3038le 1197 wIaenunUsznaunwuiaIasdattws v a0 09N Ta beae baile
FIPI v N 9 2 e .
waltemuusiaaaun ba llagsndainsia

v

mimaaaauﬁﬂé’[@;Jmﬁmjl,%mmty&l,ummﬁvfuaﬂ'nﬁasl 3 auliug
NI 0H I@al;q;JTL%mmmﬂﬁmLLuuﬁﬂmuLL@ia:iTaslum%;aaﬁa%f@ﬁaﬁ
+1 ‘mnLLﬂfﬂdﬂﬁﬁmuﬁﬁf@éﬂﬁﬁaamimwﬁfmqﬂs:mﬁﬁﬁaamsﬁa
0 laiusila
1 wiladonaitldldTagefidanis

>

UIAZUWWUNAIATHINNTA (index of congruence &aLili I0C) adth

>R
I0OC = —
n
y . v .
Wa R iuasuunadgianmgusasan
n dudnudiFsmailiazuuudanu
2161 10C = 0.5 LLam’hﬁmmﬁTuﬁmmauLmauwa mnﬁamdw@”
'3%’21msﬂ%fuﬂgﬂmm%aé’@ﬁmmﬁuﬁd
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2.3.1.2 ﬂa'maumqauwmmmnmeﬁ&'uﬁuﬁ‘ (criterion-related
validity) I@ﬂmﬂhm%mﬁa"l,ﬂwmaauﬁ'umjuﬁlﬁﬂummsﬁlumw@aau RiSTQIISIPY
ﬁaaau‘?@mmLﬁﬂiﬂumwﬁmuwﬁgﬂqmﬁnwmzvlﬂﬂ@aauﬁ'nmummmjuﬁﬁwami
ATV UNRU AN TN TTURULE (T uds

2.3.1.3 ﬂ'}’l&dﬁ&ltﬁ@;ﬁ&ﬂﬂﬂﬂﬁiﬂiﬁﬁ%’ld (construct validity)
Lﬂum?ﬂ@aaud'}Lﬂ‘%ﬁmﬁaﬁa%’w%uaa@ﬂfi’aaﬁu"ﬁaawamaLLmﬁmw%awqwﬁﬁﬁmms
Tansald %\1Q”i%’m:mwaau‘lﬁﬁ@iaLfiammmmﬁuﬁuﬁ%mdnﬁaLLﬂi@ha6] Audl
WWIAAWION BT UAD

2.3.2 anaBaiiald (reliability) nanefs ﬂmauﬁamaam’%{aaﬁaﬁuamwa

By uanFaateanii Wevnsiiwiin 1 Alansy sndeieSifusasiimind 1 Alansu
i danuidedefazinluldaasliainin 0.70 msTarinldlag

2.3.2.1 M3InanuAaasaaImaln (internal consistency method)

[
AAa A

ulngazlIiiniaenlunyiaanugaiie ABmyTandeuiuwuinde
1) wUuATaULNA danh (Cronbach’s alpha) L lanuLA3adiiafii

amaauldn 1 139 0 LAZAAAULLULTZIAA 1% Ftaasnana lagwniaiatanuna aann

MNFAT
u
— 2 2
o = (k/(k=1)(1—=(s7/s;))
Wa o fa  dianuasadsasneluiuuLaani
k o UWINTaanY
2 A o 1 v
SO L e e PTG TR R RIS E
2 =} L%
s: A @NNLUSHUUBINZLUKIIN

2) wuugLaai-315AdU (Kuder-Richardson) I ldlanizaaay
\u 1 n3a 0 gashfiowldde

KR

20

R

20

(K/(k = 1)(1 = (Zpa/s?))
ANANUARDIIDIAN ﬂluLLUUﬂL@Q%—%"E’ﬁ@ﬁ%

22
©
P

JWIUTaAN

=
D) D O
D ®» O

p
ﬁ@mﬂﬁ’]mué’ﬁmauﬁaﬁugﬂmiﬁmﬁﬁmug’@auﬁﬂmuﬁmm

&'@dau"uaaa"ﬁmmjmauﬁmm‘léfgnﬁaa

qﬁa 1-p

2

S, do  enuudsdusasmmesey Samlanngas

X2 ¥X
S = - (5)?
n n

Wao X fAe ﬂzLLumwmﬂmmauﬁﬁmu“qﬂﬁamaaLL@iazﬂu
n fo ﬁhmugﬁf@]auﬁ’]mwﬁwm
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luJsunsy SPSS Lﬁaﬂmmwhl, Statistics, Scale L8z Reliability analysis
[ H a H 1 1 @) 'q s 4
“ns3nannBaiadsaudalui iifuiigosin waas 3 lnsunsdiiny
a o n:{' U
JMIBAW A"
v

2.3.2.2 MINAFDUUAIMAFDUB (test and retest method) 1Junn3
I%Lﬂ%aﬁmﬁmﬁ'uﬁmumjmﬁmﬁ'ulmw:nmﬁ@mﬁu LRIUIHANITIANIFDIATINITN
ANRNANNWS TAIIRINITNARAUNY 2 A59 ATWI9Nwhesnin 1 &danw lusunsw
SPss lia&s89dLuY Strict parallel

2.3.2.3 myauuuinagauununinla (alternate w3a parallel
forms method) AguAUATNILIN wn1sTaaTinasldiateslaauazganuaiiuin ud
G A A da e Mo e 2 oA e . em o Y
LﬂuLmawammmﬂuanL@LLa:yaa@aammnu lumed fuaidunisenniiazainaniad
ﬁa@j’mmuﬁ’uﬁmmmw@Lmuﬁuvlﬁ Tilsunty SPSS lra&svasduuy Parallel

2.3.2.4 35n19UL9ATI (split-halves method) 13 2 ATUIN ABINNT
Jag1r0dnTy vaTionanlild nisutseIasiaaaniiugasgiwnniaunu NN

7 % U o %) a A€ ™) Q ¢ Qs v o o 1 H
WToUNH LRIUINANIAIFUU T ANTIRAUNWTLULATIHTY La%1 LU a1 A AL T8
A v g: s L% | 6 6 A
flaldvesupunatulaslfgasvesailosunnu-u311it (Spearman-Brown formula) fa
ro=2r /(1+r)
SB Xy Xy

'
A ' o)

a Ao a4 a & o
¥\ rSB fa mmmmanavl,maaLmaawamauu
=) 1

s a Ar g Q-/ ] ™
r @ FNUANDRRANAUTUUUA AT
Xy ,
@aadaLsn wanldd r 71 0.80
xy
Mg = 2x080/(1+0.80)=16/1.8=0.888
Tywindansudsasemlanasdt wu wiaiudiuasuazun wie
] v v v lﬂl v 1 Qs g: tﬂlod 1 a Qs v o 0'4 a
uwtistariuda wafildazuandnsnuns g Adanduideiu lusunsy sPss lmavasduuy

Split-half

2.3.3 a1 (difficulty) [unsiadasdin (proportion daiilu P) wary
aauamuluudazdalagneas wdn P ldan
P=(H+L)/n
A A o A - .
e P A auial1ua1n (difficulty index)
H fa dnwmwdasuanlunauas (high) wIangains
U u q u q
A ° o i A ) v
L fe dwiugasugnlunduen (ow) wiangalaiis
N e fd’ﬁmu{{maﬂumngaLLa:mjmfﬂ
nngasaasuwngaauidungugiuazaiou 435maaei
1) wuaIasfielinaseuiugnaseuanuiuniy wiazuuusINNNTa
anufildiuvesudazauion udnhlumawinluudazngy

2) Pwudatlunguiinionguldiis windnasauuinnin 30 au
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ATMTHATIU 27% WINWauNINT 50%
3) WinzuuuIINBINNARNTBIRFLIININ ey iturinld
FAFIW 27%
Q/dl [l > 1 Qs 1! 1 1 o 1 gd U
- ;dmglua@mu 27% LLsﬂfﬂ@aglun@sJLﬂa mmuﬂusluﬂquuﬂam H
- gﬁagﬂuﬁ@mu 27% ﬁmqmagiumjmvlmﬁa ﬁﬂmuﬂﬂumﬁluﬁﬁam L
1161 H waz L liwnen P maa"ﬁaaamma:ﬁamugm
P A@Na9L6 0 — 1 AU sALIAIINTOROUTDRWINNNIN ATNRNIZEN
§a 0.20 ©9 0.80 %32 20 019 80% WINA1 P aguaﬂmﬁammWTﬁw"LoﬁTmﬂ%fuﬂ;aﬁwmw
] A a v g; Z
InsinIadatatinnld
2.3.4 n1991uwn (discrimination) LI WRFARIUVDINAAIITENINNITWIY
Q’@]augﬂluﬂ@;wLﬁaﬁ'mﬁmugmaugniumjﬂajm'a Jalagri1a191w1aN1I9un R
(discrimination power) 310
R=(H-L)/n
u s e .
WWa R @a 8aw1an13amn
H fa nwudaauanlundugs (high) wianauind
Q Q A q
L fe waugasugnlunguan (low) wiangalaiinis
n @a 5’1mu;§@1auluﬂ@iugum:mjmﬁ
miaﬁLLunmjwﬁuLﬁmﬁumimm P
R {enaaud -1 89 1 f1890InBI0 11aIzutuezedd R Nuauiy
1608 0.20 TIRV1LANNINTEIUIINITILUN 20% Tl windl R atjuaninitainoen
awﬂ%’uﬂgadﬁmulﬁﬂ%%aﬁ@iaﬁuﬁavlﬂ
2.4 35aUHwN1339Y ﬁaﬁﬁaqs:qvlﬁlm
LUUBINTIVE
) AN v
Taqﬁla’ﬂl“ﬁﬂﬂﬂﬁ
ﬂi:mmua:mjmﬁaama
ADNITNAN88N
A e ne
l@Iasdanllun1a9y
mnﬁmamm‘*ﬁaga
mﬁmﬁ:ﬁ’aga
gé’mmﬂmau‘é‘am'}ﬂﬁ’ﬁaﬁ 3.5 a9 laTIMPATUMIRILFIUNINHAT
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2.5 MIMURATLAUNIIIUWBANAN
mﬂ%m’%‘aqﬁa%'ﬂmﬂﬁwmﬂuﬁagmmmimﬁaa 1B TamoURIRAZLLEY
100 Azuww WiaTanasanunazuuwnildaud 0 89 100 KA98071908INITUUNRIIEY
é’aamuﬂuﬂ@;ummmuumﬁ MIuUIn balag
2.5.1 wuUBINMA (criterion reference) LnmaTAinszNIIANEBEN5 1T N

MU AUNANITEUWNTRABLNTIUANNANTIINUIN 14

AIHKIN 14 N3N LL%ﬂﬂ@;N@]’]&lﬂnLuu‘ﬁliﬂﬁaULL‘LI‘UEG Lﬂmﬁﬁ

FTAVAINT la5asazunsazunuiiia
aun 90 - 100
@ 80 - 89
dunansnIawa g 70 - 79
No8NIDB 60 - 69
wasunnialua #a8nin 60

N4 Y13y (2551)

2.5.2 uuBInga (norm reference) LJun1suyInWAALAIUNE (normal

curve) lagldanads (X ) Muaanudoauuaasgie (SD) Mua1Inwan 15

AIHKIN 15 N3N LLuﬂmjummemuﬁaaauLmuﬁamjw

3TAVAINT Tasauazvasnzunnifia SAFIWVDINWINAIDE (%)
funn X +158SD 7
@ X +05SDfs X +158D 24
Ihunasnsanalt X -05SDAs X +058SD 38
daunolid wauni X -0.5SD 31

flan ynys3IY (2551)
2.6 tnataLAa L (Delphi technique)
{HwisiTefinunuanadadivnnioureunusesfiseimalumaiug
\Ramaunu@ (consensus) T@leﬂﬁpjﬁmmtymm%ty%ﬁﬂﬁu ihnnvdafinasoun
s LLSTnEWNﬁﬁ;ﬂnﬁuvl,ﬂmu@,%mmzyﬂ@;uLﬁuluﬁﬂwmuﬁmﬁmm 3 39U AnlaTa
@ LﬁadmﬂvlsjﬁmiwuﬁugﬁmmzﬁamemwLﬁuvl,@i”l,ﬁuﬁiﬂU"széfaamiﬂﬁ]ﬁu WANT

1
] o

¢
q
FauFsinTanauaz s lumitlaass
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3. NNSIVYNITFILAINNITINBAT
N1 8019 A LT AININNFIANARATLAZNINARAINANLAENS ﬁua%iﬁ'u
%@qﬂszmﬁmaﬂmamﬁ%’y msrﬁﬂwé’nmﬂmmimLﬁﬁuﬁauﬁaazaaﬂLmumﬁ%'mvlﬁgn
89
3.1 KANWAZISNIIATWNTAILETH
3.1.1 AMARNILVDINTAILEIN mwwuwﬁmmmuﬁq@ loun
« 1 a Id v = = dldoz 6
ANYRILETH LT WNTzUARNNTIRIIAN I nan 19T U nRTanLszade
Lﬁ'aaamjnﬁﬂﬂuﬁuuﬂlﬁjﬁ%ﬁwmmmL‘ﬂua;JiI@ﬂﬂaﬂaJwmmwaommmma LN e L
o Qs Atﬁld 1 L3 > 1 o ==Y [ tﬁ! &
mmwmmﬁﬁmm‘magjlvl,ﬂlﬁﬂiuﬂgavbmLLazmimsammamo‘*mtyam@ Faaziiln
Uszlgmidadiuniay asauas TUTU UAZUIINATIG”
3.1.2 ABnsilddaasa Aaitnsiecldvshlinsesnsfidaannmue
I lwunwinwlaseniy 5n1Is9Lasu baun
3.1.2.1 nIfinfasznIvyAAanalaaa IUUNLTUITNIA199 ik
1) madsudauistnuuazlsun (home and farm visit)
2) Tt wNdIne o §1%n9w (office call)
Aa ] A 6a a 6 .
3) Midadansaanane Tsudiddiannsafiad (e-mail)
a ] [ 6
4) M3fadaNIINTEny InTans
3.1.2.2 msdam‘%ﬂugﬂnéu ORISR IS
1) miﬂs:quﬁﬂﬂLLa:miﬂiz"guﬂtcju
2) MINWBaNNITY (farm visit)
3) NINNBUTY (training)
4) MITNTALUUURAIID (method demonstration) Laz&1T
WUULLRAINA (result demonstrations)
5) NiAwdAn®N (field trip)
6) NMITANWIBNATUIY (field day)
3.1.2.3 msdam’%ﬂugﬂum%u ORISR IS
1 A‘ a 6 1 I 6 o A a 6
1) LOARTHOUNIULAZRINNANG199 110 [aiaas niaFanun
AANIE ARINULTIWIANTIANT LAY UL waznilaFaNunw
2) #NT3ANNT (exhibition) MITUIIR (campaign)
3) INYNITZNLLFE
4) Insnient

raad

3.1.2.4 ms"li’i’gﬂtmuwﬁu 118997019 3 EﬂLLUUVL&lﬂJ’J‘Eﬂ’]ﬂ(ﬂaﬁEj@

a

AIRUUIATINIIEIUUDUE 9 eI ldNand 1w nITINnguARHITIENTg

' s '

ﬂﬁdaﬂq%%ﬂIﬂiﬁﬂﬁ WWaI1unN1TALULED a’]‘ﬂlﬁ/LﬂH@]‘iﬂiﬁﬂﬂiﬂﬁﬂiﬂ HNANNUABD RS

o

o ¢ A . Y o
ﬂ'ﬁﬁ](ﬂﬂ’ﬁimﬁdﬂLWBLLTﬂ”lIﬂEy%’WH\‘JG] Gmmaﬂ‘ma%mﬂgmmu
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[ { 1 0o ® 1 a
3.2 iladaniinadaanadiSa lunsdotasa
Hussfionaun llsiduaudsluns39ele wu
3.2.1 N138aN3U (adoption) m‘sdaLa'%umﬂmy'La'flumﬂﬁqﬂﬂal,l,a:mju
2aNTUBIANTIN (innovation) WiaRelnaAlAnindninngdnssuida nsnazfew
wo@nsulaunazdaslilinsoaniunen nisuiwmsyanTUUszNaUaIBTUABKETI 9 A9
o Y =S ' va [ n:lal [l
3.2.1.1 N13303 (awareness) Wanpiaiunuainslaimsuiindaelnig
AU MIFDANAIYN AN EATNIAAANAKISUARIS MMKiAaanudefialadie
3.2.1.2 @NaKLY (interest) TiAinduiiialiaNiBainITa1Tin
0130 WU IR La3s Fainsasnsenalitesinanviliaussdadnldsuisauly
UPUALE 17w MEImnIng JausIIneIuifiag LazgIuenIRInY
3.2.1.3 n13Usziliwaman (evaluation) tlatfinauanlauss
a J v 1 t:ll o a wa A oA YV 1 et 1 A a
insasnyzdizfiniqudar szl joanield fdrlddrovila sesuurila G5u
A A ldl U s v A 1
aanuwania il Tanudssuazaunsadesiulaniala
3.2.1.4 3anaaalia (first trial) azdasiaiouingauniniitaniu
v va o v T g -
dasousliiiarnuludfufodlnig uu wiowanudl ussnu Sunuildlummasas
UYIa

ke

3.21.5 1%%1 (repeated use) %3a 1anly (rejection) WINNBATNT b b
sr3nonadwmszinuianssuinlimanzaw DNUNANNIUAGAILDE LT MIWIANTIN
limanzauiuinsanaaae weandlimanzauiuannzoil wiaLnuaINIaaUJUA Ll
andasnld

3.3 NMIUNINIZINYVDIRIANIIN
Idunfinspansulumaaouudss Iduninszansaninsasnssnwwiagly
ﬂ'amwmmﬁwmumn%m%‘am] nmsans3dpvildlassihdayamaiadunnunazies
Ilumsoausuladaaniu MaTBYAIANMILBNTUWIANTIN N. UAT 2. AINATT

WWIN 16
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AIIHWAN 16 8O (%) NTLANTUBIANTIN N. LA V. VBILNWAINT

WIANTIN N. WIANTIN 7.
Gaud  8anMIweNTUTed 89T AIIMNITaNITUVEY 20313
didiwlasns wewiuszan  Fidhiiulasns (%) venTusaw (%)
(%) (%)

1 3 3 2 2
2 3 6 2 4
3 6 12 3

4 8 20 10 17
5 16 36 9 26
6 19 55 9 35
7 9 64 5 40
8 3 67 4 44
9 1 68 5 49
10 1 69 3 52
11 2 54
12 1 55

Fayadinai lasnawyinle 2 338e ihilefiduduainsseuiuszananiden
99 lafeaumneuan 12 uazidanmissayiuluudazidowllanemunwawin 13

80

60
L 50 > e .
g 0 =l —e— uyANSSU N .
v}
2 g / /'/— —m— UOANSSU U .

2 /

10

o |e—=tr""

1 2 3 4 5 6 7 8 9 10 11 12
1Fioun

AWHWIN 12 9ATINTLONTUWIANTIN N. LAT V. ANIATINTLONIURZHY

mMwuwan 12 Gaafenndeyaszay awiudanmiseniudugdlutisszezion
dj v v e v & 1 s =)

Wik JUuuuveAdUlAININGD S (S curve) uaasliiiwinluszuzusnmIBauiunIany
unsnsznewianssnaziduldadnetn g wasananllszozniiaannisoanuasiia
N NTUBHNTIATT UdllafiandinBaInITwInNINEaNTULTIIATINIUNINIZANY
PAIWIANTINITADL §TIRIAN IMNLFUNTINILIABIIAMUTUVDIWIANTIN N. FUINNTT 2.
LRAIINanTIIIvINMINTENEwIaAnsIN N, Jgind1 mindukanmATuimunsam
doasliinnuf ldidadveslsthsiivnldiiaanuuandsiu
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/ \ —e— UIMNSSL N .

—=— udmnnNsSsy U .

%
o =
|

AWHWIN 13 @TNTLANTUWIANTIN N. WAL 2. aNda I svansuluidazifon

AMWHBIN 13 Feadendasinisoenivluudaziden uxasliiindasnis
vanTuluudaztisnaldedstann oradudessiFmauflunsldiuundszian
insasnsaumssansule aoil

1) waniahlag (innovators) Li’flumiml,iﬂ“?‘imawﬂﬁﬁ'@muﬁmu:ﬁﬂ lasgay
BosdannuLEsmoeg g fienafiedu JUszanmdosas 2.5 veaswInTIRae

2) magﬁ“m (early adopters) ﬂau%fuluizmnmé’u%umumjmmﬂ ivzanm
Jouay 13.5

3) Jeenda (early majority) Lﬂumjwﬁiagwamsﬂﬁﬁamao 2 nRNWINMaK
daldwafaznandiiaaaluszaznalaiwuin fszanmfenas 34

4) Fuwniaae (late majority) Juninauindfou Tnldpanidsuuas
auniaulngaziouuasiiudy Suszanmfenas 34

5) 48i8dUL3" (laggards) Lflumjuq@‘ﬁﬁﬂﬁfﬂwamﬂﬁ'ﬂuuﬂm dadkiainy
wengwlumssasduinagoanniseslaonudas Uszanmiosas 13.5

6) laitanlniae (dogmatist) Lﬂumjuﬁvl,&iﬂamﬂﬁ'ﬂmﬂm fuszanmsonas 2.5

mishinmazusaslfiiuigmlunsoeniumaluladfodunianssud
ianld vildsunsaldRasanmaingludszidueng 9lereroil

1) anumanzauiuanIwwIaseNtainalulad 1w snwanuaauauyIol
LAEMFTELNETNVEIAH MIUWINTzaBvaIUTuNaln (uedn

2) HamauuuMAATEg A winmaluladdulinamlstesmaunsnaznee
Fuunaluladduszdanumuzanfions wazerafiymdu i AUNUNITYHEIF
wnzmsauwadligzanila

3) MIFnUALUTITBNINGS wnaluladfildnindosfonilasonsnaasn
mMeuantiasdn ﬁ’«j’ﬁLﬂuéfaaﬁizuumiaﬁuaguﬁaﬁﬂmmﬁmﬁL'ﬁ'm'ﬁ’ao

NAUWAUUNSINMSUARNS nsuUAdad nsuinw [
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4) TasrfamsTansITuLaaRoNNIFIY 11w anudanismanwn Ml
finwuilnadaslnnjvasynaauiangs udu

5) Hasusug 1w anuiEsy anudauvesuafiaslasuannsldnalulad
wninkaluszaz oz ioensuldie anusnisasnalulad sad

6) 35MIdaLEsN wananilatednaduuds Fflinlsuesiufdasanumanza
20933mf I Fsaasy arvdasnavlununinisnnsdisg Alddasduindenumanzay
uwianialil arsvimadiudyednals

3.4 STUUNTHILAIN

3.4.1 NISILEINNANRALANIZDES (commodity approach) tHun13&4
IFUNINAaEuALanzagslaaeniie 1w nsHEanuWIRENTEIeaN WEaNN5E
La‘%umwﬁ@]ﬁmfﬂﬂmaaqsﬁmamju lasuSmanalimstlineusy damdadumInea way
SudananaaninuaIninae laranualUynnssmingas mssssuTUUiTnSveuwe
e lanusasaasulannnsnndnwszidaantamuniiaana

3.4.2 n3l¥USN13N19381715 (technical service) anldunu3mfidasls
inaluladgagunislivinmnaaiioy sauﬁau%ma:mmjmﬁmms
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o [ 6 |
NWIBUTZTINIRGINAINY
Y = WINGaLTzIINI&GT 1,000 d¢iatl
5.1.2.2 9@AEINNE (specific mortality rate) (udaanudiszy
d: A o o v =i =} s 2 1 s 6
30 [ URITaN1IZINIZLANZAIAIVN IR RN TS UL A U el VT LNA WUT uazlye
damwIntIzanIgad 1,000 dasiall laun
1) 8A9NABIUNIZANNDNE (age specific mortality rate)
é’@mmﬂﬁ%wwﬂuﬂéwﬁmfmq@hmh 3 10au

o o ¢ & N o A
= iﬂqujuﬁﬂjﬂqﬂﬂﬂﬁw@]luﬂ@‘uﬁ(ﬂql”]"lﬂq(ﬂ"m'ﬂ 3@aK x 1,000

ﬂizmﬂﬂiﬁm’fﬂawamunajwé’m’j(mq@hmfﬂ 3 1Han
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#IIY = PIUAaLTZTINIFAT 1,000 Fa6all
2) daTasannzln (cause specific mortality rate) Wuda
mimﬂ‘ﬁﬁmL%@Nﬁfﬂﬁﬂkﬂl@kﬂ%ﬁﬂ@maww: W lsaluIawn lsawensluladluwdu

9[Y
dasasIwzlsa liniaun
= S1mudasUnansrenuacaslsaldniann x 1,000
UsznIgaigastnnanst
BN = MMWIUAUTETINIFAS 1,000 Aadall
3) 5mﬁ<m51mm§’m (adjusted or standardized mortality rate)
AU

é’mnmsmmladﬁm’?mﬂmﬂmmql@mm@;%ﬁwaw"'}mu
&'@lfmﬂﬁmmmzlﬁ@mﬂml,m;ﬁu WuaansanaNUSUNSVaInMULANGSYBILTETINT
[ 6 A 6 d: t:ll Aa a 1 =) =1 [ dl % 1 ] v 1
FAIRIDaIALIZNOLAR Y NAzlanIWadanITlIsULNY muﬂswﬂmmﬂ%mﬂmm gl
LN ﬁ%aﬁuﬁ:
[ ¥ %) 6 1 [ { a o 4
5.1.3 N13IAANNENNBE Iz Aasuaznsialsalnaa i
5.1.3.1 2QSLFYY ¥130 ANAINLALY relative risk W38 risk ratio 11l
[ dd‘ 1 A:l' 1 (%% o‘;:l'oa a s (> = 1 & | dl 1
ATHNURAIAIANNLRYITERINIFaINFU RN UTaT I lanrtaduwlsauniduiiyin
Ozb‘dlnqzozoao, [ xud::ixoa . Aa Y- -
vasia il lasunanuilade Duasiiiduaavass 9 liiniie Unddrvesasiiiviny
d! dd‘ 1 o A 1 dl 1 s dl 0 o A 1 Q 5 v
P IWNIMAAIYIATHNINN IR IRILENI ﬁmmmamﬂmagwm’mauwuﬂumu
sunavatlia dnldaniuniiiiansklun19idvlddenida (prospective or cohort
research)

Relative Risk %38 Risk ratio

g a 6 1 dld Q
danadanisnivedlsa lunduifidads(exposed)

danataninivadlsalunguiilifiady (non-exposed)

44 A e ea . das e 4
lamawaesfiaziialin (goamaol) lungunfidadenes (exposed)

lamaapsnazifialsalunguitlifidadnides (non-exposed)
mﬁmﬁzﬁiaga ANMNRNNUTIZRI9T L FEILaz TR 5

dl a 1 allnl s dl
AULREUID adﬂ’]ﬂﬂ@Iﬁﬂl%ﬂ@Nﬂ&lﬁﬁ]ﬁ]EILESIEIG

A a oA Ay o A
AULREID aam‘smﬂmluﬂﬁguﬂwuﬁ% HLRE

1ialsa Tavialsa
filodendns a b a+b
TaifiiTodedns c d c+d
atc b+d atb+c+d
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Relative Risk #38 Risk ratio = a/(a+b)
c/(c+d)
a {d‘ s a n:ll dl a | dl ' %3 {d‘ V] 9ar
Wz nIdainlasy exposure HanuiFasnaziialsaiduiivinvasdseanssainlailasy
exposure)
5.1.3.2 8@3L& 29 odds ratio 38 relative odds #an8fid lanauadnng
a & A a ~ > A:l' o‘g; A &' = > o ¥ o a
Aamgnisal (@) isudy lamafimgnasiuuezliifiedu (lfideds) dnlddmsu
AMTIATILA AT ToUNAS (retrospective or case-control research) Litasa1n'ly
sunInawImnIgl@n1Iniveslsa (Incidence rate) fitialiu NMIAUWIBARIEATFY
(relative risk) 3413 laile FeemramdaaInMIANAYITINUANNLTES (0dds ratio) LN
a 6 a a =) - ,:1'
odds = lanmavasmaifiamanisal ((dade) isuiy lanad
wamaniuuazldiiadu (lifidadn)

odds ratio ratio of two odds

odds ratio = odds W84 exposure Iuﬂéuﬁmfﬂm

odds 284 exposure TunguaILA

1Y) Taitle 598
case control
Nila9y a b a+b
exposure
Taidilavn c d c+d
non- exposure
N a+c b+d a+b+c+d

= o &

lamavasmuiamanisal ((adn) vesdaithe = a/(a+c)
lamavasmsldifamanisal (Lifidi) vasdaithe= c(a+c)
odds °11mmsﬁﬂm%’m’émluﬂ@uﬁ@fﬂaal = [al(a+c)] / [cl(@+c)] = alc
oodds mmmsﬁi‘]a%ﬂL‘émlumimﬂ%amﬁw = [b/(b+d)] / [d/(b+d)] = b/d
odds s case-control study

- odds vasm3iiladulugaitae = alc

b/d

- odds °uaamiﬁﬁa%’ﬂumjmﬂ‘%gmﬁw
odds ratio = (a/c) / (b/d) = ad / bc
NIANWITHAN relative risk WA odds ratio '«J:ﬁﬂvl,@ﬁ“@ial,ﬁaﬁmjmﬂ%yul,ﬁsmwhﬁfu
d; I a a ] (%% 1 1 1 (%% 6 1 1
asnnidunayouiisuszwinegasin 2 njuvad exposure sl,um}mmmmmzmgu
' @ . Aa & = a A =2 &
AILAY laiasld odds ratio ¥1ALATIZAMTANBNYIHULASURINNITANBIBHRINITON

relative risk Vl,ﬁ
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5.1.3.3 A1AMNAULANAI9VDINT5LIEBILSA (attributable risk 3@ risk
. A 1 1 1 s a 6 1 dld s :!I > %
difference) fa mmwmmﬂmaixmnamﬁqmmsmmaﬂmlunqwmﬂmwLamﬂuamw
qﬁ'@nwtﬁmaamﬁuﬁ"ﬁiﬁﬂﬁﬂL‘ém ANANULANANVBINTTLREI IR 2zuanINITAalIe
MInsa1n wanilaTatuunntasinedla mm@;maﬂiﬂ NLNAINRALUIY AIBWANT
ﬁmimﬁ‘ﬂaaﬁmmzmuqwIiﬂ%aﬂasﬁaﬂimﬁﬂaaﬁuua:muquﬂa%’aﬁﬁm attributable risk
1 dl Y o Qs a dl & v a a g; |a dl
gariaw LLazLua"L@ma@ﬂﬁmﬂmﬂumm@;maﬂsmm darnanalintinazanadlulSu1mi
Inalfaenuen a9 attributable risk
AAMULANANIURINTTLEEILIA (attributable risk)
s a 6 1 ::!I.:.{ s tﬂl Q a 6 1 A:; =
= a@mq‘ummimﬂlaaI‘mlunqunuﬂmmam - a@mqmmizwuaﬂiﬂluﬂqw‘nvluu
IRERIGAN

@88 : msﬁﬂ‘mmmﬁuﬁuﬁmaamna’%ﬂhmﬁmaﬁﬁL‘ﬁ'aa@qﬁ'@mszﬁmnﬁmnﬁnﬂﬂmu

v (= %]
SNAY snlaiag 39 (A7)
mjuﬁhﬂﬁ’%'u 27 28 55
NMSLEININH W a b a+b
naafilasy 16 94 110
MSLEININH c d c+d

m’mLﬁmﬂ'mﬁmﬂﬁ’mluﬂéju“?ivlaivlﬁ%unwna‘%u%mﬁu =al(a+b)
27 / (27 + 28)
c/(c+d)

16 / (16 + 94)

m’mLﬁmﬂ'mﬁmﬂﬁwluﬂéjuﬂvl,ﬁ%fm’ma%ﬁmﬁu

Relative Risk = 27 / (27 + 28) = 3.38
16 / (16 + 94)
(@THNINNIT 1 LLa@a'jWﬂajmiﬂuu“?ivlaivlﬁ%'UﬂWSLa‘%uﬁmﬁu ﬁﬂ'gmlfé"m@iaﬂ'mﬁmﬂﬁwga
m"majuiﬂuuﬁvlﬁ%fUﬂﬂSLa%wﬁﬂwﬁu 3.38 1111)
Attributable Risk

é’mwmnﬁmnﬁw‘lunaju“?‘ivl,&ivl,ﬁ%'umita%wﬁmﬁu — gasmsiaIn
ﬁwo‘lumjmﬁ"lﬁ%fumim%ﬁmﬁu
{a/(@a+b)-c/(c+d)}x100
= {27/ (27 + 28)- 16 / (16 + 94) } x100
=34.54 %
waasdsmslilasunmaasyhands vldEanmImsiiesndatistulszanm

34.54 %)
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5.1.4 nM3Yanansyny (impact) (Hunsiaiaidioufisunavasnisiiia
senieisnande g lagmsliezuumioUssfiunansznuveslsedaianuszuumsiags
FafvosinuaInnedesdail

5.1.4.1 lun3oilsAszuNA§A (non-zoonosis) FIBENIMNTTNNUIN 17

ANIHWIN 17 53‘.1J‘.1Jﬂ’151ﬁﬂ$LL%%NQﬂSZ‘Y]‘]J‘IJ'ﬂGISﬂiZ‘U’]@é’@]’g AfldalnwaIng

W
Lo avAlsznavdas AZUBBLAZREN %N
(%)

1 HamaeAIEgin A gliinisnivadlya 1) lsadszandin 2) 13A32110 (epidemic) : 70
foLNBAINT mn@luﬂq (endemic) : n. AnwdraIMIialia
(85%) % dailugl 2. % maaamﬂummﬂu

AUEAIaIMs Tsauffoifalsn
T5aade
ueazd
B AMLREWIEAIN 0 = NITNUNANEALANTRY
mufalialugs 1= nandaaasdthuna
2= NaNa@la@]E]EJ’]dﬂ\‘]Y]/LiE]iGLLa‘”‘Ii’]‘ﬁ’m
3 = HANRAAABENIGBLLEY uaL MU as
4 = M3 LRzHANRAAAEI BT
5 = MINugI uaziinadananinadniun
C dlfiuaga 0<5% maa@iﬂ%@hmﬁngmmwﬁmﬂuﬂﬁ 15
awn1Iadn 1=5-20%
URZINEN 2 =20 —40%
3 =40 -60%
4 =60-80%
5> 80%

2 HANTENUGD D HaduNIaaIe 0 = HawAa oy 10
Uszine 1Juna wnzmsialsa 1= fimsmugumsiefanduednaduine
NIDaN6e e lan @ lunun ﬂi:nuﬁmﬂﬁm 1 3%a
INHAINT NINIAAN) 2= f!ﬂ']iﬂ’mj;llﬂ’limﬁayugl’]EJQE]’NL’[T&JG’J@]

(15%) foiaafendholuduiiialin
3 = iNaanuRsnaaydadszinaNauion
NENURA I8 Tia o
4 = lifimsmnaedatizialuiunialse
5 = FUMIANLFATLATHA A A BENILAALIA
E dltdnudngazas 0 < 5% vasdnlain mﬁwuqmmwé’mﬂuﬂ‘ﬁ 5
a3y 1=5-20%
2=20-40%
3 =40 - 60%
4 =60 -80%
5>80%
AZUUUTIA T5av5297i% = 0.7(A1 x B) + 0.15C + 0.1D + 0.05E

lsa3211@ = 0.7(A2 x (U/n) xB) + 0.15C + 0.1D + 0.05E

fin1 U3uann Perry et.al (2002)
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a J 1 o ¢ . a '
5.1.4.2 Tmmﬂmasxmwamuamu (zoonosis) ADENAUAIININWIN 18

A1IINWIN 18 5$U1Jﬂ’]51ﬁﬂ$LLuuNaﬂi$ﬂU°ﬂﬂdIﬁﬂﬁ@@iﬂizﬂ’hdﬁ@’iLﬂz@% AfdaineaIng

¢ ¢ ' a T o
LW asaisznauday AZURBUAZTRYIN WD (%)
3anudanly  F &adsdmaialsa 0 = Lifadaseninedaiuacan 50
maubatads 1 = iluduanudainoadnidas
S SN, 2= LﬂuaumﬁwamLamamwuﬂm Y
uwiduanadarawianias
3= Lﬂuaummmﬂmwauwmm wang
deluAudi

4 = Juduanudeguilnaniaimusiatng
R LLaw/maLﬂuaummmmw
wamﬂnamamua mamam

5 = Tuduamusos s ol

G mm;mmﬁﬁ 0= Vl,&iamiagjﬂu 50
wa@ia;jaﬂiiﬂ 1= fﬁﬂvl,xiamULﬁﬂﬁamLa:/ﬁadm@iami
nw }
2 = Wuthalandasuuuizady dnas
Fhaaglainy

3 = Huilymiiouss dasldmsinniia
dnlfdnogs dnifiadnlainy

4 = \Fod1IngIann anadasuaulss
wenwa fanuidoefeansld in

Fhaasliny
5 = Ja1MIANBFI LFIATNIUNG 30
Fhaasliny
AZLWHIIY 1satlszafin = A1 x (0.5F + 0.5G)

15a32119 = A2 x (2/n) x (0.5F + 0.5G)

fiun U5uann Perry et.al (2002)

nsdszifiunansznuainaniensdivldundiduyadivanatfonianig
wseginld Taslunoudmesndnsufvihesdomodenofidsanawile udasiid
La,?iUmwL%ﬂ‘mﬂ@iaswﬁ"lﬁmnéhaﬂ'wﬁﬂmmﬂﬁuLﬂugammwmﬁﬂmwa\'ﬁ.limm
ﬁa;&aﬁauﬂwﬁmauaLLuwmmﬁ%’ﬂi’l winiimasnan e ldaninnisud ldynl
aenaniinanauununmaassgivdaduyaduriile

5.1.5 matdanlzadidlunsdaszideyastregnaag
msl,ﬁaﬂlﬁaﬁaLL@ia:LLum:%uﬁ'u&'ﬂmmwaa‘*ﬁaga NTUANUIITDYA
INUIUNGUVDITBYA 1WA FnBUINIINATIL TaMAUAAIIY UaS
%f@qﬂsmaﬂ“lumﬂﬁaﬂ
5.1.5.1 gaanladeansiamiunsise § 2 dean
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a

‘nmmsmﬂﬁmmmanﬁmvmawam LT ﬂ’]iLLfﬂﬂLLﬁ]\‘iﬂ’NNﬂ NIRITBLAT ALD

q

1) NGLTINTIANN W30 BOGLIILNY (descrlptlve statistics) 1JuaDa
o

UTHFIN mummmummgm LRSANRRAUNHD LD uan
2) af@ALTIaRIL nI0 aDA81989 (inferential statistics) Luns
ansAunguaIadIvIIalan (@unw) udrdedaeelldingulnag wia dszmng
isnua lagldlunimaseusuylziuininfefofioels tleatuayuniadadin
awagmﬁ&tﬁu
5.1.5.2 aidnlamasouanyfgw & 2 dsznn de
1) RDANIINAIN (parametric statistical test) mﬂ‘ﬁ'&ﬁ@ﬁ‘ﬁ'aga
ardasdansunidunuanuaslng Wudayaedluszdy interval scale waz ratio scale
loun ttest, z- test, F- test
2) RDAWDWWITILNAIN (non - parametric statistical test) 2z
Wumswanuasunulanld anvaedayastluszduwiauna(nominal scale)uazdudy
41931(ordinal scale) leun Chi-square test, sign - test, median test L& mann - whitney
U test tDuaw
5.1.5.3 lunsidanldanaanniunisive esiasanly 5 Uszidu de
1) ngwdadni (ldnuuugunialigu)
2) anwarvesteya deyaidudayaiBiliinuniaiiguning
sedumyTavasdrudsiidnenduwuuule 1wn wiwana Suduana Trewiesuasna
3) MMUWIUEILLIDRILUAZINUINGILL IO
4) ANNINANLIaINTITE MIddudasnisiesls azdasfinnsoan
azlstne 1Tw
n. dasmnnuinsue weamwimlvesilym Eatans
aTunuLdusia ﬁy'u g NS IR hHEE @hLﬂmLuummgm Anads waz manuulilnu
L6
2. GaImImaNuFNRUsTaIMuLIA19 9 laslt adfanaunus
WU %ua%iﬁ'u ANEIEUDITBYA
A, daImaRuuiiouANNLANANITTAIINGUMaIN dadg
L’fﬁiau"l:u‘*uaanzﬁué’aamadmzslﬁl,uﬂ@ afeiseinnil 16U ttest, Z- test, F- test, Chi-Square
test
5) dosunAvatafifudazdd WnIdudasfonltliinanzanuas
dasflanudlsludeanantesdusasadfudazdrinaromiie liliiAnanuianaialy
msidanld
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5.2 nMsnadautiiednaselsa (diagnostic test)

luﬂ’]i@lﬁ‘ﬁﬁﬁ]ﬁﬂhﬂiﬁ&Il‘ﬁ“li@]@]i’)‘ﬂﬁaULﬁ;aﬁ@ﬂiaﬂIiﬂ (screen test) WINKA
miﬁ@maqu’flumﬂﬁu,amd']ﬁmfﬁaﬁuﬁ‘[ammﬂukﬂﬁaamﬁaagﬂﬁwmﬂ LARINNNT
aTuAeRaNaATYS WURaUAINInEa Ta Al Tulse I@ﬂLﬂWﬂ:ﬁaﬁﬁﬁugﬂisw%uLﬁmJ Y
710189 WvesFaddesgyiRaniaasegnaduatiinin wannaaslulsandnis
ﬂ@maﬂ'ﬂwaau ammuﬂmmaﬂum o umnzuns lsaAaaNuLEE¥NEINT %

muumm@aaummmmmamaammmaau (validity test) (o3 fiadnlsn
sxdosrmnmnaanulvesmsnasey (sensitivity) F9nanade ANRININVAITA
mmaaulumsﬁa:mnLLﬂﬂﬁmfﬁLﬂuIiﬂvlﬁasmgﬂ@Taa LAZAIATININNIZBINTT
nagey (specificity) SnuNpas m’mmmmmaaq@mmaaulumiﬁm:mnLwﬂé’@fﬁvl,&i
Julsaldadnegndas uazamuulug (accuracy Sananpde AU UELNVBITANTID
gav) lagly 2 x 2 table (two by two table) lastSuuLfisuAUATNITNNA3 I (reference
test/gold standard)

éhamﬁagaawaNami'ﬂ@aaaLﬁiammaaﬂiﬂi@ﬁ‘%&lmi EUNITNARD
LﬁaLﬂ%ﬂmﬁwwamﬂ"ﬁqwmau (test kit) °?'ia%’w%umsl%&iﬁ’u’i%mmgm@w?iLﬁﬂﬁﬂ%’
FILFI HANNINARBIATNATTHNUIN 19

AIHWIN 19 Nﬁﬂﬁﬂ@ﬁﬂﬂiﬂﬁqU"};@maaﬂm\iLLaﬁ%mimmgm (W28 : 67)

aa
1DN1AIP 1 (reference test)

(Hulsa Taidulsa T (U8 @)
ganadaulval | wa | (A) 498 (B) 4 (A+B) 502
(?mﬁaams Uan True +ve False +ve All positive tests
nesey) | ssn [ € 10 (D) 488 (C+D) 498
False -ve True -ve All negative tests
3 | (A+C) 508 (B+D) 492 (N= A+B+C+D)
All disease All non-disease 1,000
animals animals All tested animals

fAn UTuan Iww (2551)

MMAITNEWIN 19 anfnlddn nsliraaeslanasevlniaiivacliug
N 4 i udadldidulse (@nalasdtnisnnasyiu) uazlunsnauiuazlinasy 10 @2
o {n; I ad
lugaindulse (@329les3Tmsnnaigiu)
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5.2.1 AWIMKEIATAI LT

ad o o fa a
ﬂ’]’m”]qjﬂ”ﬂa\‘liiﬂ (VBIIDNAIPN) = Nuwndaindulinads

aﬁ’ﬁmuﬂszmﬂié’miﬂ@mﬁm

= A+ 1,000 =498 + 1,000

= 0.49 w3z 50%
HALANT3 (true positive) mansds nanaseufitduwnauinludaifilulsa

[ A e ° A« o fA &
8@IINALINTIY (true positive rate) = IwInHanagaufiduuinlugainiulsa

Sruda i dulsarvue
=A<+ (A+C) =498 + 508
=98.03 %

A . = A« o &a
NRaULABA (false negative) nanefis wanasauluavlugainidulse
FindulsaldaunTaaianuannnmasey)

ATINARLLAILA (false negative rate)

o t:ll & [ (::; I
FmuHanagauntuauludeinidulye

Srunda i dulsamvue
C+(A+C)=10+508
1.97 %

(ranafielasas 1.97 vasdaindulsaud lianansnaanuannmnasey)

NARLA34 (true negative) nunefs nanasauiiduavlugainluidulse
DAIWAALII (true negative rate)

FuHanagauntiuaulude 9 itdwlsa

SrudaiAlddulsaninue
D + (B + D) = 488 + 492
=99.19 %

NaUINLABY (false positive) wanefie nanasaufiduuinludainldidulse
(F3UndnaalanauInanmInagay)

aaTNaLINLABW (false positive rate)

= wInHanagauNtdwuInluie N idlulsa

IWIBEAIN LT ulTaNInae
=B+ (B+D)=4+492
=0.81%

(ransfieiasas 0.81 vasdain ldidulsaudlnauinannnmmasey)
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5.2.2 arin 1z lwnisidszsiinuanisnagay laun
ee . Y o A &
1) anuhvasmInaseay (sensitivity) nunodd Seuazvaddaindulsa
N91729 IGNALINIINNINAFDL
anwhvasganasey (sensitivity) = IwIunaNazaufiiHaLINGSI x 100

o %3 (d‘ I g;
IWINFAIMIUITANINNG
= A x100
(A +C)
=498 + 508 x100
= 98.03 % (LYINALIATINALINDI)
° g n = % 52 {d‘ 1
2) ANUINNILVBITANARAY (specificity) BB SauazUaIFa TN bl
L‘ﬂuiiﬂﬁG]S’J’i]vlﬁgﬂﬁadﬁ]’mﬂﬁiﬂ@EIEI‘JJ’J"]L‘ﬂuwaau
ANUIWNIZVBITANARDU (specificity)

= PIUWIBHANAFAUN IANARLAII X100

SwndasAlidulsaranue
D x100

(B + D)

488 + 492 x100

= 98.19 % (LYNNUAATINAALIIY)

3) ANwLAUEN (accuracy) WaellszAnTAwIaITANAFaY (efficiency of test)
ANNLNREN (accuracy) = NUIUHANATBUNIARALINUAZAVITI x 100

IR EINAROLTINNA
= (A+D) x100
(A+ B+C+D)
= (498+ 488) x100
1,000
= 98.6 %
azin msamamasevlag tiansitedelse 18 anul anw
NN mwLLﬁuﬁﬁLLa:ﬂizﬁﬂ%mwmaamsmaauﬁugo arfarnldmsifiiadnlsald
Qﬂﬁaamﬂﬁuuanﬂuﬁ%aﬁa
5.2.3 A1M1w18 (prediction value) Lﬁaaﬁnﬂmﬂ%ﬁ@l,ﬂ‘%'aoﬁamaauLﬁﬂ@h
Idpdasuazazainniidtunasgiu %aﬁaam‘smmi'}Lfialfqmﬂ%aoﬁamaaumaau
war9ziilon1adfaduasinuituasgiuiale aruwrnmid1vinuIsnauan (positive
predictive value) UWRANYNUWIUNAAL (negative predictive value) AVINWIE %ua%iﬁumﬂw
TnUeIlIn Lﬁamwvl,waomsmaauu,a:mwﬁﬂwa:maomsmaaua%ﬂm:ﬁﬁauaz 95
@hﬁwmﬂwamﬂﬁmﬁuﬁumwmmqﬂ Lfiammqﬂmaﬂsﬂamfﬁm ANIUILHNALINIAE

AAANRIAIE A9t
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1) @IVIWIBNALIN (positive predictive value) KaN8ily T08RZVBINNT
tﬁl v v A & dj =] Qs ftﬂld &
nagauf lawauinualdlanadulin Feazuaasisloangvassaininaninasauidn

vanazthodulsaminle

ANVIUWIENALIN = wIBHaNagauNLlwuInluwaaIniTulsa x100

IHNANATOURIFHALINTIRNA
_ A x100
(A +B)
=498 + 502 x100
=99.20%

2) MNWIBHNARL (negative predictive value) WNNHTN TRURZVBINNT

tﬁl U v A [ =1 Qs {‘ﬂld &
nagaun lanaauLardlansliiiulsa urasdslaniauasdainduanisnasautdnauaz

laiulsarinla

FAVWIENAaL = 3nwnNanazauntuauludainliidulsa x100

FIUNANaFaLT I HaaLTIRLA
_ D x100
(C+D)
=488 + 498 x100 = 97.99 %

@hé’fena’nLLa@adﬁﬁmfﬁWmﬂmauLLﬁa"LﬁwamﬂﬁIama 99.20 %

AazdulsauaztTwiasne Fainnantmesaulinasudlania 97.99 % nazliidulsa

L5 . e .. X r

NIRNIAIMAINEBTLUNRIIUANNTNVEILIAT 50 %
mnmtﬁﬁﬁmmqﬂma\ﬂiﬂ@hmn IUAINAIITINWIN 20

AIIHWIN 20 Nﬂﬂﬂiﬂ@ﬁaﬂi‘iﬂ@ﬁEI“IZ@YI@]&QULL&::%%TYWN'WI?;@WH ﬂ‘itﬁﬂ')']&l"gﬂmadi‘iﬂ@h

ADW1AI31 (reference test)

vJulsa laidulse EeTV
TANAFAL WAUIN | (A) 1,960 (B) 7,984 9,944
(ReNdpIn1Inagay) False +ve Al positive tests
HARU | (C) 40 (D) 990,016 990,056
Ik 2,000 998,000 1,000,000

fiun USuan auw (2551)

mm"gﬂmaﬂiﬂ @893BMINIaIgIn) = wndasndulea TmdsznIFainguiies
= 1,960 + 1,000,000 = 0.00196
= 0.196 wWIadvzunts 2%
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wenvwe el
AVIWILNALIN = 1,960 + 9,944
=19.7%
ANIWILNAAL = 990,016 + 990,056
= 99.99%
Tunsdifazifislddn dvinweonaay = 99.99% waaaliiiuiminga
nagau Al uay ﬁ@fﬁa&uﬁﬁiamaﬁmﬂajLﬂﬂiﬂgd M IRerwsRanan e
WRe 19.7% ugesliifiuin nanmmaseuliuauinasil Slamaiulsaasafios 19.7%
Tupaefigasilinaduuinaraazlidulsafiasanwuinnanmmaseufi wuadwuan
9,944 §iiw S5 wante 7,984 1 (Uszanms 80%) Al dulsnase
5.2.4 A19AULY (cut off point) Hudrfmanzanlunissiunnnsdaduin
o T ludndnsadulsa I@ﬂnﬂmﬁ@i’ﬁﬂdﬁ@hq@LLﬂafﬂzgﬂﬁ@amﬁLfluauﬁalﬂuﬂﬂa Tu
mm:ﬁ@imﬂmmnﬂd’lq@LLi_iaazLLamﬁawamn%agné’m%ud%ﬂuka mﬂ;jﬂ@aauﬁmu@
mvl,i’gaLﬁuvlﬂﬁazwuﬁmfﬁ@ukﬂmﬂ Lﬁﬂd%ﬂﬂﬁ@’gﬁLﬂ%Iiﬂ%%d%:%Q@vlﬂa%iﬂ@;Nﬂﬂa wIN
Amna e Al ﬁfﬂ:ﬁﬁ@fﬂﬂa%%q@iﬂagﬁzjma’flui‘smﬁ’mmmn%u

TRUE(+)

NNNKBIN 18 LLﬁ@x‘iﬁ'ﬁ‘]a(ﬂLL‘Li\‘]“lla\‘]ﬂ'ﬁﬂ@ﬁﬂU NN NITUN (2551)
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laulse aunandwlale

1ulya

- AMNNINAFaU (Test value) >
saaaUndlagiaawldniede WuanUn@lagtaanldnieun
o RAMNUTUNIZVAINIINARAL o LANAMNINNIZYDINIINARDL
e AN VBINMINARDL e AAAINNNVDINIINARDL

AMNABIN 19 Nﬂ%@dﬁ’]ﬂﬂﬁ@iaﬂ’)’]&ﬂ?LLﬂzﬂ’)’]&lﬁi”]LW’]‘;‘Tadﬂ’]‘iﬂ@ﬁaﬂ

5.3 N19YNIIZUIAINGT (epidemiologic research)
a < = dl [ g dl s dldn a
srunadngduns@nsifodiy msnszaneveslsaluiiui Jadenisnina
dan1snTzanevadlsn maialsaludaiofiadrsg nsifeuudaseslsa Trodunn
sunavaslinuazdadoifoszaslia dnwuensrzuiavedlsaluudyuedngg nswensal
luamszunazedlsn uazuwdldumaszunazedlsn TrnFusmusoUsIRIITURANT
szunazedlia wanfwadasfiolunisnaunanielunisflasiuuazaruqulsaliau
Usznaumefianssy msFuaulIa (investigation) NM38137313A (survey) LAZAINARES
2Daa%N (clinical trial)
a o a A o [ dl =S v 6 A
myldneinaiifaglesdife @nsnminszanvvedlsaludaiziia
199 aauil e uardadoidBninadenisnszavvesliagfidneg deduiosdenis
\ialsa (risk factor) mmmaakﬂ (etiologic agent) Jadpfiiduanguainsszunaves
T30 wazuwamilunstlasiuuazaugulie

'
o a o

fladunanfaanffiantnadenmaialiauazmaunsnazanevaslsn Usznay
¢ 3 TJadunan lawn

1) fsfmliifalse (agent) (Hudsfitianselaifitianle wu 1Talsadneg A
a g a a A a z 1 a v a o A
Wann@a s wuafise Uhnfe uasidasendg el anudan uae 7o Sefa1eq
MIVIAFITIAITA

o o 6 [ [ 6 [ A a 1 o 6
2) MFAT (host) 818 LWel WHTNTIN WS J99UNIRITINGT LT JANIUUSAI
Vo9 TIHRAENWY TA1HUUER %%aa%iluma:m%mLﬁaamﬂmsmuda wIan1INFgaI N
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QﬁﬁwﬁuISﬂ nngadiaaiulsauinawnIa lasun1ssnE lTau1nan JadulnaIhiNg
nyznusianyhlunisdalsa

' e 6 =

3) FWIAdaN (environment) Fifladvaudidad azlanuduRuiuLazing
S - ¢

mzﬂmiam']mﬂua%imaaﬁmf "LﬁLLﬁﬁ']Lﬁﬂ@dﬂNgﬁMﬂﬁ@i mLﬂumeﬂﬁLﬁ@é’aLLﬂi
@199 1% Nlane amn)d ANATOY KU HUAN ANBIUSNITLRLY IAIWTITNVDI
‘l/g 1 ad v 96 = AI a 52 6 A:ll & o s
AN LRRILAZATNNTIADIWT UILRY FUfna Faluazuyadnuninzsinlsauaznissu
u’%miﬁmqmmwﬁmf
NI o A o o
Tﬁﬂ‘ﬂm@ﬂuamﬂgwaﬂwmwmmﬂm'}ﬂquau AU IWALAZIATILAN
1 > 1 a A 6 t:ll 1 1 > 2{’ o 2 >
GN9T LT wﬂam"gﬂ"uaﬂiﬂ LLa:qummimﬁlaﬂiﬂ‘ﬂvl,:um'muumamvl,ﬂgmaagﬂ WaNNY
A dtﬁl & U a £
wia noufdudunguasnmsiiialiale
5.3.1 35N1999UNIILUIAINGT 9199710 b LTl
o =3 v tﬂl a dl v A 6
1) MIE1TI315A T,@mﬂumagafnm@luﬂﬁﬂauﬁmmal‘mmmqummim
YPasla LLa:mm"gﬂmaaIsﬂﬁéTmmsﬁnM
2) M3ihsedslsa Wunsfaaunisiiauasmsunsnszanevadlsa
JA9UIRI619 6 LLa:LLmMamaaqﬁ'@mnﬁfmaﬂm Lﬁaﬁﬁvl,ﬂ;jmmmsmmaumuu,a:
muqukﬂamaﬁﬂi:%w%mw natdszdelsa %é’faaﬂizﬂamﬁ’uumnﬁuﬁmwﬁaga
as9lTzuy mﬁmsﬁzﬁ%ga MU AWILINWTA TRz A Y S’J&lﬁdfﬂ%lﬂﬁifﬂﬁty
dl ada o | ad Qs g
29 uaznIudana A5nssnanTnwsnidn 2 35 a9
n. MahszTalsauuuiBeiy (passive surveillance) umsihszdalag
ANABA AR U DITUASTURATIY LT zfﬂﬁfmmﬂq&'@ﬁ'm%’@ 7#I8
v A wa Qs Qs 6 dl dl ) [ Y Q ¥ o L =1 tﬂl
maﬂguwmﬂugmﬂsﬂam Lwawukﬂmglummmima THrINITIwANa NI 89N
Mwua uLEITUTINEInhsnuiivAaTey (@naiugu Tasiuuazindalindad)
2. M3z 39l3ALB93n (active surveillance) ilunaidhazTafigdnmdnld
faauawianlsanvnnmsdhzsatsinasaaaaaial tiawulye
ﬁvf’m’mﬂﬁﬁw:ﬁ’mﬁﬁuﬁﬂLﬁmamwifaQaﬁuﬁ%ﬁagamﬁa:muﬁm Taglfvzuy
RIRWNARDRITIBAITVINY LAZALAWNITONNTUAAUY DINIATNNTNATAKE m@;wa‘ﬂﬁﬂ
=3 dl ada o Qs tﬁl lﬁl £ Adgd o
Analtlwn1IaTiaailae aﬁmsmmywq@mﬂ@msaummﬁuﬂamimﬁﬂm
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v
5.3.2 2RADW INIIIVLNIIIZUIA NG UTenavals

1.m3t8enuaziwsailynn

YVVVYY

>
>
>

6 A
Lﬂm"'l/lﬂﬂil,ﬂaﬂ‘ﬂtyﬂﬁ

ANNEAYLAZLIIEIUVDIT YWD
Uszlominmedmnisfiaslesy
Iamaﬁﬁ):ﬁwa"%‘%agw%@iﬁ
nSwennsulszanmliinaanansa bl
anumanzavzasiymdesniunmnidagtu

ANuNITaNTaIunaITayanazaauilym

N NIINARAT M

Tugdenoulwdaan Svauafiuiuen
lugﬂmmﬁwﬁuﬁ%zmwﬁa wis
lugdfisnunsadauaznasayle

>

>

2.MIIRNNAFIN

>
>
>

M3IssTiagunissiaealiinigeds
§UaAF 1% (descriptive research)
faudvednees 2 @2 Lﬁuﬁumiﬁtﬂum@;
wazudsilune

mwuaumwifa litaanliaguiaia
ﬁé’numﬁhmmﬂ:ﬁm:qL’ﬁiau"lmem 9 it
susanasayle

Lﬂuﬂqu\mm K7 3869 INNMIE UMY
3.mImwuaTandazasd > dasnminnezls
> viuaazls

» MITOTINTTMUN (descriptive design)
4.M308NUULATY » mMITUTIATIZ (analytical design)

» mMTITuLBINaa8d (experimental design)

5.134 mﬂmomﬁ%’m

a o

Falayin1y §1113TINT TardTRan AEEHEREY

2

Ao A a Aa 6o &
NRITWILDW ) NLALAWNN 'J@Iﬂﬂitﬁ\‘iﬂ LLNWNIT

q

afiunts aunsal dszlomiiin luls mnuaiaan
WazB1 9 LULNaINUNTITEINURAIEIUE19 9
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6.NMINAFOULAIDINDUA
MIANBIUITA

A A
NMINAROULAIBIND
girialdetsgndaansala (validity)

C A o
anNUILDENS (reliabiity)
g}i:mwmﬁl‘fﬂﬁmmm
g}é’ﬂwmzﬁmamm:ﬁayaﬂﬁm
LNENIILANNUNNIBINTANENUNTDI
dneranaiduldlduasnTaase
Lﬁﬂﬂ%ﬂﬂ%ﬂﬂ;ﬂﬂﬂ&ﬂﬁ%’ﬂ

YVVVVYVYVVYY

UMITaUNWTaING aILA MIRaWNITITLI

7. M3TANH AL

AU HUAN
> Seuzusn

r
> seuzfizay

r
> seusfiznu

Smiaiuﬁaazm

dendenaiididudunu

> uuudng (simple random sampling)

> wuuiduswiuwan (stratified sampling)
wuutduszuy (systemic sampling)

LLUULﬂuﬂE};N (cluster sampling)

9mis'gm’m°ﬁaga

VI VV

Ta3891NLaNAT (documentary data)
L‘ﬂusecondary data

> ToyaaInawal (field data) 1w primary data
(MIFINA/MIFIUULFIL NN/ TRUAN DY
N1361373)
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a 6 v
10.myAeNzAdayaLay
AN

myeTzidaya

YV VYVVYV

mauendinndays
NMIRITRA
NIRINIONTS

o

MIMANETANEIATY LT% mean, standard
deviation

NMINAFOULRZRIANNIFNWNUT LT correlation

a
n13IaaId

YV V VVV

Wwanlosiuanuiuasng e
¢ 1

avsaglwvauivavestayaillaan
AMIINILLIN1TENTWar IR Ifaa
NANRI®

G = a Q = A
WIHUABUNANIIITNUNO B UasHRITUITY
g

% o 6 Aa =} 1 & %3 >

ANUFNABTITINI o ezt T ua U FUN S 1
L%am@y,l,ama@iaﬁu

11.mM30AUNsNaLae
agﬂwa

Y YV V

FDIDUUNUTIUNEUANNZ UGN
asaglwtauiaveInIaanuuLiie
RUNLNIA30

12. MWL

X
LRI

YVVVYVYVVY
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mMsansNuITeRAgITes
VOULYAVBINIANBILAZANNAZIN
AINI9Y

myeTidaya

MIINITOINA

MIRFUNS

LONANTDN19D

ANBUSINLINWIFLNG
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%’@QN % A391U32LA% wazvnaula
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5.3.3 3UuuUNTINEN9TEUIAIN Usznauaae
FULUUMTITUTINTIINM (descriptive design)
gﬂLLuumﬁ%’m%ﬁme:ﬁ (analytical design)
sULUUMITLTINAa8d (experimental design)

1 = A 6 1 [ A
Lma:gﬂLmuuqmauumLLa:ﬂsﬂmuLmnmaﬂﬂﬂ ﬂ’]iLaaﬂEﬂLL'ﬂUﬂ’ﬁ
=1 a 5 1 % 6 =1 = %
ANBINIITZUIAINA mua%mm@lqﬂimaﬂmaamiﬂﬂmmwjﬂuaw Lmzi’hfguu
o AA A o Ao = Ry
nIngInINag aMNnvlIaLaziaTeNaaINIIANET aaaanlITININANEN

5.3.3.1 3UUUUN1TIVLBINTIUUN (descriptive design) 1Tun13398
lﬂl 1 1 = = | a o dl o U 3 a A
AlaifinguiSpuifiny (control group) 1ilumssenuuuAdaiiasianidaiiansanians
sz Temanszangvadlse manszangasiladeiifeadasiumaialie saulngiiduns
o r . r r
Wisuifisuanuiveslinaunadieg vasdszine anudvadliaaungna anuiives
Iﬁﬂiuaammzﬂﬁ]qﬁu T,@Uﬁmzﬁnmﬁmﬁué’@mqﬁ'@mstﬁmaﬂiﬂ 5@13’1@3'}@%@3%@
LAZAATINIUNRNNWENL &0 ¥D1WN LAZLIAN 57@1qﬂizmﬁ‘ﬁvl,@ﬁ’mﬂmﬁ%ﬁ'ﬂﬁﬂﬁmm
A9n1INIzaNevadln waziwd liuvasn1aialsaluiNuitis LL&:VL@?JE]%IHLH?JG@]%LWQL‘U%
wnlumamsmguedlsauazmissauydzaulunis@inmaisdaly
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174

a Qs
2616 ﬂﬁ)fguu AUIAG
MsANETaURAR (retrospective study) msane e (prospective study)
1 @NENETDURA 1 @nw luaneniin
[ 6 1 dl a 2{ g: Y o o 6 |dl a 2{ [
2 IUFINFAIUIUNLNQVUNINNA 2 e sda e lniniietwlwserees
3 @nAeINULIEIGN15ue Nany nanAnELRgINUlInNaw GRIVEYVEY)
TUFAT NANNIATIANWABIUJTANT lsauaziladodny Nvnaula
2 s Fd‘: % di dl a [ 6 dl
4 TaNasaINIsuazTaNa DU Nanla 3 AAeNLATFINANTRLURULLAININ
latayaidasduieiulsafdnm (u A nilsaTslnld (longitudinal study)
tyelomiluwnisdnunduea Ly 4 ldtayaiipanudadtanlnd nie

WA Inilnal (incidence) Mitintiulu
P
NN
5 1119 l3alaanIIILTIN LAZATID
3’1ﬂmuf[iﬂazha@imﬁaosl,umjuﬂiz‘mm
[ €alld
Fainann
3 A & & A o
6 VINNTILATIZRINIWNIIDM B ITALN NN

v walflElunsflesiuuazaiuqulie

n3ans t ganala LA

(cross-sectional study)

= A o A v o A A 8L A A A

1 #nwnsasinaiednulia uaziladodug ﬂuwaulamauagluwuﬂg@Laaﬂ@
LA LALIAITATE

2 14350381973 (survey method)
aa = X P P

3 FBmifnuuuiiazuananugnuasliafiganmlananis (prevalence survey)

LBUMIENTIIMANNYNY aslsawen 3l liludululaludsnia.....

NINNWIN 20 MIANEA LW TITAWIANUAIALLIAN

v
ARADWNIIARNHUBINIIWIT Urznavaas
o > [ 1 dl va =S

n. namnuedywiuaziaglizasd deuflldinimnsununisdnm
A a v val o Ed = a a lﬂl s
windaparezladnamnuadymlidaan Jymlunsdnesudawssaswaniioany
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< ¥ Agl, o [ = a Aa 6 1 s dl | a dl
dudayatugiuarniunsdnsidiinneside i dadvezlsiuduiedodosvainis
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