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'n:ar:ilrizrsrflfi rz ar.ilfi r
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--rJ-ttrnr$ usflu r ntl u ! uu(luilm lunrstt nsr: li
Rrr lf ltilslf s,u ilu unru iliut

_4A4,r
61il[ns5fl lnqlogrlq

lunr:itrr:rvliorrruurJ:rJ:':u (analysis of variance) za\:nl:ytodosflo{flr6sr (single factor
experiment) uavfinr:rtonrto{ilr.:ro'sr (one way classification; riurflunr:vreaaulosld'd'ra66 F - test
(overall F - test) losnr:oisaruruGgrudr ruafrurfrqnrnvrimrruusi (Treatment) rf.rrruofirirhjransil.rri'il
{i.r 6 6 a rir radsfl a.:il:vur n: Tos nr:d{ ail ru 6oru-ir

aruru65rurirtri'uaroovt{Jufl'r:vro6tour.r6n:vvruzo.:usiavmSvrrruuoi (treatmenr effect) Ioanr:s{.:aruru6lru'jr

Ioar:rfiarr(define) i't B - F,- F tugrJuuu (model) zal yr= F * F,* €,

.4aAr Yt:YtttJugrYt J

j
,id.

71O\:?lXllflilOAA{il I Yl:yl[tJilO J

4 r ' .l a a& 4 dtilovtrnr:modaui'lFiltildszo':il5il[r,uefyr'.r r mimrrJug{ (atru6'jrfi r ilSytuJuof) usrnsir.:ri'uadxfi
ritrcir6'ryvnrafi6vriolil (Ioflld F-test ) ri're.ranr:moaourJ:rn4'ira?rilusrflsir.:zasrirroaiflza.rminrruusf

lilru'riucir6'ryytr{dfi6 n6o flotJiuaruru6gruufrn (accept fI, ) uaes'jrrirradsza'iil6vrrruusfvfs rmimrruusf
"lilrrnnsirsfiu uiaim6uazarvrivrrruusir{luqud(yrSilrilusiusiavvrivrrruus{fi6mBl'rasiayrirailoaoilrirnnsirs

6'u)aivroaotovs6nr:ilodourfis.:rtridlrii'ra:ilrua usiti'rr..ranr:noaa.:il:rn4'h enrruuonsir.:zo.:rirrods

Ho: F.= !"ti i rynI i*t
H,: F,+ F, i ryn1 i+i

Ho, F,= F, i ryn1 i+i
H,,F,#F, ; ryn1 i+i

j_,
tila Y

1J

Bti
€

U

4 ty J ' J
O 0 A'l6l\t tfl 9lYlfi lJ?tlYlOA A{Yl
4 d rA
O0 t{4fl :YYlUZ A\:Yl:Yl tilUAYl
4i
Fi0 n?1ilo'rorodail (enor)

' izlazot anetotsti, ntaianfrnaidni nwsinatFn asti uvtinEn&trfnEtu
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nr:ril;su rfi fl u rfi.:ofiarnlunr:i ro:rvri

orr ru uil:il:ruuuumr.: tda r

zar minrruucifiriaiirdrpvrrsafifiu6orJfrrdodrJilfiSrilu6'n (reject H, ) rtao.:'jrfivr6vrrruuofosr{ilatj z

vrimrruuofdfirirra6fluoneirqriu usi'lriarrur:nalJloi"jrriJun':rruusrnsirszawimtruuoilo 6.rsi'a.:finr:tlodau
, r, o' ' i d 4tq e i 'sia lil rlruoa:ilirrirtaaflza{m5m truusin [ouxyrrronor{nuuaun1tilafl?| a{Yl5YlINuofi toul.:Yl INttonol.:n u

nr:ujisurfi susi'{niirilosrirlrjorfi z tvrnfi o 6o

r. nr:riliaurfisunrflila'{ (Posteriror tests v6o post-hoc comparisons; r{Junr:trJiflutfisu
, i 4 idt I l- e 4- q-t--- e ro . ft 4.-t-Y 'oirradflza.iyt5yruJuoiu-Juri 1 8.:rmounuov lilila{a1nilodaudililaslu tta']UfltdD f10 u.l [ottfltYloila

zo{ Duncan, LSD, Tukey tiJuti'u

z. nr:uJiflurfifluuuu'lr{rraru (Planned comparisons uio Prior test) r{Junr:rilEsutfisupir

ra6azasmiyrrruusfdfinr:riryuolieirsurirriounr:moa o.: uartmnfrnfifirJ:vRvr6nrulti'uri tmnfinttuu
.Jq ji , 4 ' &

orthogonal contrast fr.t[ufrfrt:rovniil?6{tav'llu orthogonal contrast tYlluu

drt# T. 6a r.ra:rruvisnuoza.:vtivttruuafd j
.t

Pj 6o rirtadszolvrivrrruuoifi 7

ruav n 6a zurod'radrslutrsiavvriilrilus{

ciryiunr:morooulunr:iro:rvfnrrruuil:rJ':uflrs16flrlun:fidfi z il:vmn:t:rdlar.rr.rGgru'jr

Ho: lt,= Fz
H,: trt,+ 1t,

ua r d'r tJr : 0 o v rfi a ulu; r-l r.r a :': ll tE : rd'u ( linear combination ) ldoi'.r fi

L=Ft-il2
cirudrunr:nr:il:vrurrurfi auld'rfl u n

L = crV., *rr.V.,

$avflliilodaur:rld' F - test moaauaruqfigruload

F= G-D,
rn2

MSEI " i
i=t n-J

liln:ilYr n
J

=n ar r.n : a rfi s u'[ci'[u illdr{l u

F = 
(2',r',)'

vsn Qfic,

tila c
J

4u
oadilu:uclYlDr a{ l.
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fl't tlt

MSE 6aeirradariralaalzolnrliloalolodou (mean square of error)

a=

tctfiudrtgetz as U ovttlurua:rrur8rr#uzarara:rrurir#raowa.:mtvrrruusi (sum square of treatment :

SSTr) d.rfi a.r = r-lToa SSTr = U, + A, + ft*... * A,-,
rfudati'r L,, L., L.r.,,rL-. t{lu . - I mutually orthogonal contrasts rravmnrnarryirtiu

o d'.rrfu A ortfiurr?rofi'ut Lr, t; Lrr...rLr_, d'roeir.rrziu r:rfinimrruuafrvirriu + vrivrrruoi
r:roromodau'ir

Ho

H1

Ho'
H,,
Ho"
Hi"

Fr= F, nia

u+u'1 '2
Fr= Fo nia

Frf Fo

Fr* Fr- Fr- Fo

ilrt F, - Fr- Fn

trtr- ltr- 0

ltr- lto= 0

-0
*0

oi.:rfuosld' L, = Fr- Fr, L, = Fr- Fn uav Lr= Fr* pr- ltr- lro
r{lu mutually orthogonal contrast d.: IP 6a

A, = (7.,-T. r)'
2n

ry = (7.,_7. 
o)'

2n

4 = (7.,+7.,-7. 
"-T.o)'

4n

q I s y & a ty4 -ga'Ifl 9t?oEj't{ill.:stLtt:]cf'ttJ't:0ghlcltJil9t51u toitn ttuu9t.til
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nr:ujisu tfi su tE rsi.rarnlunr:i to:rvt{

nrrer uil:il:ru ttuumrs t6€Jn

Ho

H1

Ho'
H,,
H;,
Hr"

T.

T.

T.

T.

T.

T.

T.
2

T.
2

T.

T.

T.
2

T.
2

_7-
3

+T.
3

=
1

+
1

3

+
3

+
l

T
1

+7.
4

+7.
4

nr:til5surfisu:vvrixqifilyGsn'jrr{Junr:riliflurfiauuuu contrast urursorrrir nr:nJisutfiflu

ruoiavqor{luda:vsiafi'u niirr6o ov'[rifinr:uJiaurfiauqoloqovd.rrrir"lrJ:truoqi"[unr:rrJiaurfiauqodu
e e 4t ""ulorruiui'rrrurnlr,rj6uurfiau6'.lnairrfi6'nuruvr{Ju^ur.u9'11 il 0? A 91.:Z1.lolJOY tUU t[UU contrast 3 qO U.: [U

r8r tduz a.: vtin rru u sirra v ru a :r ruz o.: fi'ru il :v f, mB rtj u o

fisrilfi r fl.rd#utElrei'u"[o t tilu L = c,,!, * c,#"* c,#,*...* c;1, ov6un'jrt{lu contrast
t --.. v

5s?l?1{A'ltAAA (Ir) fll cji + c,r* c,,*...* cr= o

^idrefrflrilfr 2 contrast L, ttav L, Qvttlu orthogonal contrasts 0'l c,, crr* crrcrr+..'+ ctc2r= 0

6'radrlniu n1:iloao{fifi a yrivrrruusf @.f.= 3) t:ldrNrro{o contrast "[ri' s qe6o

uofi 1 : L =u-U t{lunr:rrjsflutfieurirtadezowivrrlusifi l rav 4
a, 1.i.4

md z: L =u-u r{lunr:ujiautfiflurirradszasvrivrrruuoifi 2 uav 3

qrd , : L'.=i,t,'- lt:- F, * Fo r{lunr:uJ6flurfieurirrndszo.:vrivrrruuaifi 1 rav 4 fiudrtadezas
7 ,3 .1 .2

vrivrrruus{fi 2 [tdu 3

ttsiav contrast ovfi firuil:vfivrdd.rnr:r.rsi ohjd

p1 LI2 u^.J Ft rua:rruzarfrrurJ:vfimf

L +l 0 0 -1 (+r)+o+o+(-r) = o

L
2

0 +1 -1 0 o+(+r)+(-r)+0 = 0

L +1 -l -l +1 (+r)+(-r)+(-1)+(+r) = s

L*avL
12

LuavL
13

LuavL
23

osrfiuir L

rflu orthogonal ti'u tvt:rv'jr (+r)(o)+(o)(+r)+(o)(-r)+(-t)(o) = o

ttlu orthogonal riu tlt:rvit (+r)(+r)+(o)(-t)+(o)(-r)+(-t)(+t) = 6

t{lu orthogonal ti'u tu:rvir (o)(+r) +(+r)(-r)+(-t)(-t)+(o)(+r) = s

, , L,, r, oix6dlarndsfiurravfi'u (mutually orthogonal contrasts)
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fierilii s d't L,= c,,lI,* ",#,* r,#r*...* c.!, ttai'rrua:rrurira1aa.:zol L,6a

L2.

SSL, = +
nYc:.

j=1

&r,i
{vrtlu6iluilivnouuii.: (a component) ?,a{grar?rurir6'raasawinrruus{ (SS"r) Iosfi a.l = r

mqufiza'r orthogonal contrasts

# Lr, Lr, Lr, L,_, LfJu mutually orthogonal contrasts za.: Treatment total tJa:?ilfi16'.1

da{il a{ L ( i = t,2,8,...r-7) dor.rrvirri'ur..ra:rurirdraorzo.ryriyrrr.rusi (SSfr) rfu6a

,Tt T' , r-l

j=ln N ni=l

I
L

-J-I
2c'z,

J=1

ad
fl't:il6101I

rirvuolri' r 6aqi1il?1Jil5mtiluof lovloiriruru contrasts r-1 qo)

n 6ozurod'radx"lutrsiasYrSilriluei
at'aaJ.-l. OAf^lAililYl.114tJO?lA{Yl5Yl[NUSlYl J, J = 1, 2) 3)...,r

7.. 6arua:rrufr'sul.ro

n'tno1:'t.tfi'nJrru"[u one - wav ANOVA

$ r.i r'
SSTT= H-, J-:

t=tn N

r,r
lri contrasts k 6a L. = 2c.7. Ioafi 2c. = 0

KKII.KI
.l=1 J=t

"[ricontrasts a 6aL = 2cT. Iosfi 2c =oa,att.at
.l=1 ' .l=1

d'r L, uav L ocr{lu mutually orthogonal contrasts l4tJ'rurnrtJi'l l, sfinrn t- fisiarda
kaka

fs.Lc c = 0,KIAI
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nr:nl5su rfi gu r8.rsrssar nlunr:iro:rsf

o?'ttJ uil:il5?uuuuYtl{ [6a?

- & vq,si.:riudrlvi LtG = 7,2,s,...,r-t) t{Ju contrasts "[o 1 ?a.: -r vrivrnrus{ r:rovrt6orilrirfiuir

ro
tTT'.r-lH .J .. I s,r-r n N ni,

2

L.
1

r
\. ^2? "ii

J=t

uia SSTI = ildi?rJ?to{ SSL rdo L 6o contrastii

&^?
?ruoauflltT{dail

ld' Z-= Er = oJdi?lJ?to.l Treatment total = T.. Toflnr:[ilal (transformation)
' j=t 'j

L. --, W, ttac L --> W(ftaa

Lr,c.Tosld'w.=+=tar. riia b=+" I r j=trt r kJ I r
| 2c: | 2c'

\-r=' 
*; 

\l-r *'

L r , c.
rrau w =+= Lar. rfio b = +r j=1al J aJ I r

| 2"' | 2c'
\l i=t "j \l /-r 'jt- t"

nvloi Wo uav Wu oir.rfirtlu mutually orthogonal contrasts rv{:ty

frr
Ia =0, 2u =o rau la.a =o

j=l xt j=t "t j=1 xt a1

77-
ld' w = 4=:' ,lr .,lr

fior:nrrrryrind w =BT oy"lri"ir

w
I

w
2

w
.t

W
F1

W
r

f-l

b b...b ll ?.,
11 12 1r

b b...b ll ".21 22 2f::...: ll 1,=1. :-": ll :

br-,,, br-,,r' 
'. ,,r ll 

t'
I 1 I ll r

-- "'- il '',
'lr ,lr ,lr ll
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n'r: rilis u rfi au rB{ sfsar nlu nr :i ron vrf
onlud:ilmuttuun{ro-sr

I
I

I

rr:or:ilrizro fl*r rz afud r
lrlrrrclrr - Xtlgt-tcttt osaz

I

I

rr:ar:drino fld rz ariud r
rtfu.rau _ iluatuu zs+z
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ocloia rffu orthogonal matrix rda E-, = B,uia BIB=I=B B,ornzir,:du

annha-{aa{lgi ct
b;= -4i

2c'j=t *j

ntutdnilu b, os'lei?'r

r
2c1j=t rt

r
2ci

j=t Kt

F,u;=F,[*l

I

t
r

;

I

I
I

!
I
I

i
i
I

I

I
t.
t,
I

tf
t

\
I
I

t
I
I

t
I

^2I
ait

- 
rac Do,,,= r uas2c", i=t "i

r
2c.. c .j=l *J 

^t

I
{r

1

-{r

1

i.r
1

{r

b
t-1,1

b
r-f,2

b
r- 1,f-1

b
11

b

b
1_I t

1
f-- l

'J 
r'l tF;!

=I

t
I

I
I
!
I
I

I

t
t
t

bt.=
aJ

2 t..t =j=l Kl aJ

.,. b
r'7,t

b ...2t 22

I
ir

100...0
010... o

001... o

000...1

oi.rrfuoslei

"tduuna

BB=

i
I
1

t
I
l
I
I
t

{
tt

BE=

J

(F,"") (4";)

:'Eg =EE=I ras PE?E =I ov'loi ,B riju orthogonal matrix
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tfJulgu - fluu'luu 2547 74 rJ:vi6orami : nr:6nur tfi avias rfi arlYrs

ilfis Iosqvr{luou#ryur6rJ:yrvror1uyio'[rifinrru 16unr.:"[ilaorufid'unrsluil:rrvrfifur{lur':ar"lririofln'jr

z+ d'r]ru.r y6oudrdu IoafiiorqrJ:vasr{6u r dl*jlzifitn::rufir{Ju:rslti' tziuarotdumxrfiod'naiau dlt nl$l

nr:6nur uavnr:fir,lr1oirytn r:rqaini zsqa: E)

lurlonriuld'finr:6'o1r.i'nr:yiarrfisrrtlufion::ruufirfitfisrziasritnr:uarsurruail:vlardvnsto:ugfio
-2,-o.iilua{rfloor?r -aoGpsn::arnr:yiarrfiut" (Tourism Industry) du d{Iog:riltrd'rovurura6'rnril

fiqn::il te 1 1ufi'.rorufi1ri'r.rar.r6nuayuinr: d{niru'ran'nruoialnr:zalrTnrio{tds? (arufia nrryoufio

zstt : s)ncirufiqn::rudrncirrqyrfiflr?iariTuandrun::runr:uinr:drfiurzTalri'uq:fioil4rflil:vmm tziu q:fi4

ofr-,un-,rou,io q:fiodri'nuayl:ru:n q:fioiruorvn:riooror: q:fiorirtfiar uunr',ndrio,fiar#a{fi'unr:

ru6nfiuri'rrnuo:nr:il uayaadr?1fliiil a?rild?u{ttJottJfititJzr6 fiarJn::ru lu:rrudoru zuun::rutfidru

r1:vrilfi rar (ifio l:ar.rq: zEB2 '. s) eirunrrruuilrusntJvlivs-rzrl'ryni6nr:viastfiaril:vtvrotTs v{.o'

zszz lffIvioi-tirfi'onrrru.jr 6"u qro',rnrrud{'rlffir3olri'uinr:tfiflrri'unr:rioltfitn #lnrsluttauR'lsuan

:rzarrur{n:loafiFiroaurrmu dl:lruhJ6lq:frorirrfiar q:fial:lrr:ru q:finfinmror: dnruuinr: q:fi0

'szasfi:ydnuiaRuri'rdrfisr?iarrYunr:vio.rrfiar 
o:fionr:fir,rrrfianr:ria{tdflr nr:ai-rrfiufiYr::fln']5

firfisr?iasriunr:viosrfisr rar 6'srfu aodriln:5ilnr:viostfiur6.:finrriluilrsn:auaailaadrun::utinr:

fifinr:rirrfiulruzuroluqiil:ynouoi'r€r q:fiouarail:vtnm fivr#nnr:liur: finr:ilttratu nr:{'oalrinr:

nr:c,irrfiugu uayil:yr.narua {irri'arldnaiBoix 1 rzirur6'onr: (oiruar r:rnqivrtf zs+o : o),

a.rr{r1:ynouri.,6'ryo.on',rrio{rfiflr 6o rinrqtvrorfvr6o{ri-rrdur tu:rvt{Juna{n:udodrirhi'nr:

yia{rfiflrsirrfiulrlrri*r.'uiu ,rurrio,truq(tirirld'il;v{srn:nr:rioitfiarfiflaqiuarnuorsrfufiEin6rr 6":riu

orfivrficrnrilFrridrei'arard'fl11""udfiq*air'i6,"*''"6'. rdu fiorrruforrrudrrur:alunr:"['8'nrurfivr61flila]Er

;^;;;ft;,i;.r:rrzarriaryaui.'o r fifr'nrrtunr:drrduadorya fifr'nuvlunr:uiur:{onr:drtfisr fifr'nuv'tu

nr:uri'rlryurravrrvuilr fiq"anol*d6 fiorrruoovruq.: fio::urr::ruuavqiso::r.r ttJud'u 6luvtu]v'uat

rr.:rrdr6'ryo.rncirr6.:rirlri'nroigrraGrurrirrurrnuqruqrunrvlzalfinqtvroridu tziu lurl:vtvro'lilsloifi

nr:ooflvr:u5rrfiry{Ar1nq*a,iuftuui vr.Fr. zs3b rtJusi'ur.n (ltaor rt'utigtur: 2543 : zs) urirfivrd'nfla'r

fioqrvrori urnr.,nor,{,u"6*,liu.daud'r finnrmorifi.roi'asr{lu{fi".lurrt.,fluz?arualuanrudtitotfds.
' )- & d .-----^"1-.^^^^l:.-.a.^..--.,i.,-o"'lX,fl",.ul""6 rlassetrrtssflrrl ^

e)rililfln-r:ilarou uurfi.rrruarrur:olunr:rJfrti6nusrrrudusrau"lsi'ttluodxd fio::aru::rurtavoitlo::t'l

fiqruo::ruuaul'rirr.ryrd{ nu:rvlumxilfrfauirfinorvrorirflu{dlnai'fiofiurTnvio{tfiermnfiqo ttluqidrin

ria.rrdsrl#F,,u"Lirxi, d'.:riunr:yiasrfiarovfiflrrilrl:vfruloviahi6sduaqjriunr:6'o:ilttuurravufrnlu
' I -'t'tri iirurnr{Juhjmrilrihrilrflud'r fiovrirl#rinviastfiflrlei'fuil:vlnzdornnr:

f 11 lur tYl u'l?t 0.1 il o q tYl

riasrfifl.rou rfioerrrrurJ:rfr'ulo fisvrolnsionr:vias tfiflrlurJ:rtvrfirfu load'rcir6'rydqofi 6 arirbi'rfio

nrvrvrofuavnlrufdnd6oi arl:vrvrofihJ rfi au

eirmiunr:rio.:rfiflrrEsil:vifiorasri fioqrrorirfu'jrfiunurvriir6'q"[ririaurlnr:rvnlrurilui'tzo':

rTnviasrfiurfi6a nr:"lri'iuzioryaoix 1 adr.rqnri'oluavr{luhJmrrm6'niurnr: 6'lrtuurnrinqrvrodfin':uf

d'rurJ:yi6oraniaglu:v6'16uayfirvrnfionr:drrauoodxriraulnud'r ovrirlr'i'rinrio.rtdsrr?irlo6'ridfiisl

n.:rrur{luaqj ieruo::x r.J:vnrfi r]:yi6olrur{Jururzos{outravanrufi qutfionlilz.udouu'au]nt6umr'l

u..'Jrorliu.an rinqrvrori6{u]iaurafiau{rruauuidardaslri'fi'rrJ:vrmfiurGuavtilrtlud,fiuvrurndr6ry"lu

nr : a uin dru :o nmxisluo:: ru sarli

a'tq-tzillfid'tn-taiatitoufi-tasti anzu4uianodtnz&taudtani uulinltl#avTn&u
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a o6195 | ua d, t qa dl . A' t j
n'rTUSur! n o tu?u'tu:u? a dl da: ( utu? a flt da: tyt fl ) [?'ta fl ]:il a{ lri fl ?!

tfravrzo.:TzrrJ:vi6firae{ime cirulvrqjo;rfiEJ'rdas6'unr:vlisuurnr:zarduuourJ:vrvro"[vrfllu

r1o17u n'r:riod'?za{orrur{nizo.lou"[mflgrs.:ueiaru-aqTzfra oqnar uoviouTnRumi losdnurd'eilurn1rsr1rJ

zi?stroruavsnafa or:vza'rimrJ:vi6oras,{tmE 6\*{lurioiacird'rysionr:rz7r'[o fi'roruuavisuuD::rJzo.:

crulilsfifiilrusia6e airuiunr:rJ:vsneiimil:vi6firaoilmsufionr:viarrfiflrrfuoro?ir"ki'il0rfl:ilrruu uei
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