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The purpose of this research is to assess the technology for refrigerant recovery and

recycling machine by studying the machine and the data of the technology use behavior from 50 air

conditioner service centers in Bangkok and the nerby provinces.

These service centers were selected to participate in the demonstration of the refrigerant

recycle project by the Convention and Protocol Group Bureau, Departuent of Industrial Works.

The research studies personal background factors, tools firnction and maintenance factors,

economics factors and the mechanic and entrepreneur's pleasure and need of tools factor.

Collecting the data from the interview and analyzing the data with the statistics of analysis in

finding relation between variables by using SPSS program.

The study results showed that the personal background factor affects the diversity of the

mechanics and entrepreneur's pleasure and need of tools at the statistical important level 0.05 in

weigh! width, length, price of engine, convenience in function, manual guide and the transmission

of'technology in tools function. According to the air conditioner mechanic and entrepreneur's

pleasure and need the machine's character in the basic step is proposed as a guideline to make the

machine with 308 pound, 50 inches wide, 55 inches long, 114 inches hrg14, % horse' ower

compressor and 3/8 inches of the air conditioner liquid pipe's diameter. Each part of the equipment

can be provided from the material found in the country with the pice of 34,760.00 bath. That is, it

costs 50% less than the imported material and it functions as well as the imported tools. Moreover'

the tools' efficiency is pleasant amongst all samplings.

The assessment of technology for refrigerant recovery and recycling machine is a part of

the study in finding ways and proposing the appropriated tools function system. Later, there should

be the experimentat study in the efficiency of tools made from the material found in the country.

Copyright by Mahidol University



a

iltunq

tv
14t{1

aa,

vfu
unnngoR1urlng...........

vlv
unnnsoRlHlo{nqu...... ........................... fl

v
fl't:u0,9r'ttl{...

u

|l

ar:rftygrl.....

unfi r unfr

t.t fiul,rurn'lrrudr6'qro.rflqur..... ...........1

1.2 uu?n?'nr6q1unr:if,$.
a a I ao

1.3 iooil:sd{tnn1:i,ilu ............5

AAO
1.4 dilil9ls1uR1:?0u.... ...........5

Aq
1.5 flOljrfl 9rnlt?0U......

1.6 u^srr#nr{uavnmrunilrufil#lunr:if,u.......... .-.......6

1.7 r[flun1:r{lu'u.:ruifre................ ............7

I s eA . vtgt@
1.8 lj:s tu5unn10?103 to:lJ -.--.................7

uod z unnun?u?irarR:5r.r

z.t :J:sifiuasr{'surnuflo{n1::Ji1lornrf,......... .......... 8

od2.271'l61fnn11uruu.......... ........10

o d t 4c d
2.3 R151l1n?1il[UlJrtAgoilR:Olvtln?1ilrflU........... .........15q

Iz.+iluuzzurnrclolsu .........27

d It e o . , j j I
2.5 na 5srlJUlJ ,[O:i{nU :J:sR]f, tonnA{ ntRU?'lJO.{1... ..........29

2.7 rru?n?rrufinrfisrtiurflsunfi....... .-.......44

2.8 {ru?6'ufirfisa{e{ ............49
I

d-ado a avultlt 3 ?fioln{uR]:?otl
I

:.t ciunouffinr:rirrfiunr:finurifrs. .......50

3.2 il:smn: t tas nGiileTrodl.r ............51

t

I

Copyright by Mahidol University



I

dulnl

dufiq (eio)

ttt

ltul
Aadrua.au

3.4 tnSo{frotfru:autrruiioryanr:dnu140u........ ..----52

d9t
3.5 n1:lfru:ru:rru{orya ......52

3.2 R1::'ru.rrrunanr:dnuri{u......... ..........54

3.8 fl:orlR1:drtfiuuuif,u............. .... . . . . ..55

4as
4 flAR1tflRU]?Oel

drjrgteavtlal
4.1 flanltHnulfiltDdu rirSoflas flo.til00ugi1{dl 0'lRlr'litljtR'l5tto:..... ..............56

+.2 nanr:f;nurrirtn6u rirgouas ru0.:ilofrueirll trn{:J:vRoun't5...... .............72

4qqiro4@tt^J43 flnn1:dnurnrrrudru{uf :suirtilo{urtrll 0'lR5'1.:lJtfl'l:tto:......... ..........89

+.4 ruanr:f,Ru1n?'rildilr{u#:srir.rfloffueirl1 nrnff:J:vnouR'15........... ......144

+.s nnnr:dRU1:yilunr:riruurosrndo{fiofintfiunryutlourirndlar:rirnrrrutdu........l96
i a.ilnn 5 onlrt'tg9.la

s.r nr:raooRldafisr^lunr:if,u............ .......199

s.z ofirj:ruruanr:f,nurifisdrudr{u?nr:........... .......199

ara^v991,
s.l 0fril:ruHanr:f,nurr-dudtu{tJ:sRoun'l:.... ........205

s.+ aqilnnnr:finurnrrrudrur{'uf,qro.rflr60eirr1uasnr:finurd'nriru(iosav).............. .....2r0

unfi o alileranr:i6buav{otauour{s

t

a

R'INHU?R

RlnflU?R R [[1J1JdO1JAlil. .223

RrnflurR fl en:rlrrlottrrJrifi ar:rirnrlurdu,,urf,r.,riruqrJn:af ...................234

I h!hs
u:u?9reJ?orr.

t

EXECUTIVE SUMMARY .........238

Copyright by Mahidol University



rr

d15Un n'l:'1,0

9
t4u1

en:'r.1 I rfi ouavqataruri6tota',rquor',udu 22

el1i1{r2 dorirurotqhu?nr:($osay)iil#mfolu'odtrtunsrrilfloo'udugrurfruqnna

st'15't{t3 f,orirutotrir.uinr:(90sasfil#mio.ttt^odtttunorlilnffu
I @ tr idrua'nuorcg:Jdrrtoltn5ol............. ....-- 59

sn:1{14 dnriruto.:dr.:uBnr:(9osay)fi1#rn6oluoo'$tttunslruilnffsdrunrrld'rru

uavfrqtin"ltoduo...... ......61

etlrt{t5 dprrirucrolEir{uFnr:(9osas)iil#rn:^osfis6ruunsrruilofrsdrun:ugaraof 63

eni't{6 dsrtiructs.:dNl?nr:($ouayliildtndosfio'$rttunnrililoffudrunr:u?nr:

runsnr:rirsnoqtmnJula6............... .......65

er1:1il? ri'srriautorEir.rlinr:(9ouasfil#tndolfi odrttunnrililoflsdrun'lrrufiluolo
gt qgt A 4ruasnrrildo{n'r50'rnn'l:1ftn5o.:Iio. .........................68

sn:'rir8 dqdruflo.r{rJ:vnounr:(9ouas)fil#rnisrfiodruunqrililo6'sdugruri'1uUnn4...........73

o'r:1ir9 dorrirursrfrrJ:rnounr:(9ouas)fildtn:dosfio{rttunnrilfln{'u6'nuarvgrJd't.nuo,ofuo..zs

et15't{10 dqdrurorfrrJ:vnounr:(9ouac)fi1dtn6olru^s'ilrttunnrufltn'sdrunr:ldlru
os4rras:ir:rfnurrn5or...... .......77

ar:1{ 1t dsrri:uclorfrrJ:vnounr:(9ouac)fildrniosroodruunsrrilflofft drun:ugarasrf...........zg

er'r:1{12 dsrrirurlo.:{r-l:vnounr:(9osas)fil#lnfe.:fiodrtrunsrrilfloffsdrunr:l?nr:

ruavnr:drunontmnlula6............... .......82

sr15'r{rl3 dsrriruro.r{:J:vnorlnr:(9ouas)fildrnforn^odtuunnrruflof,udrun'lrufiuolo

rua v n ar ru do { R r: o 1 n n'r : ldrn6os n^o

et'lrlit l4 annr:irn:rc#nrril#ilfiuf,:sil'irrtns(At)fiurirufn(B4)tlneirluinr:......................89
aJa9

sn:1{ l5 flaRlt?tn:1sfi14'tn?lultnnsrrl:yrd1{[nflriuillilfnornsir{u?nr:................................90

er'r:'rir to nanr:irn:ryr{urnauunnsirr:vil'ir{sir{orqfrurirurinnrndrsuinl:.........................90
9

st't:'t,l lz nanr:irn:rc#n?rilfrilfi'uf:vu'irsdrsorq(e2u)6'urirnrin(g4)nrnsir{uin1i............91
t

ef 1:'r{r l8 nanrrirn:rc?inlilfrilfiuf,:crt irsnr:f;nur(m)frlrirr,rrin(s+)ornsir{uBn:n............92
ed!.r4-!vra

st't5't{l l9 nnnr:Trn:rvfiurnrrrurrnngirr:gtttt{nr:dnu1nuillflun0tRst{u:R't:.. ....................92

el'l11it 20 nanr:irn:ry#ntrudrufruf,:su'irtrvra(At)n'unrrrun{r{(gt)nrnriruBnr:.................93

.58

|l

o

I

Copyright by Mahidol University



t

I

dffirYqnttl.t (eio)

ly
tilul

A d t -. ,- | -@ .-y-- I a

st't:'t{ 2l nant:irn:rvfiurnrrruuflnsirs:crirltuf,d'unarrunfrl0rngi'l{uiR'I5........................'...94

st1;'t.t 22 nanr:irn:rsr{nnrufruri'uf,rsu'irrEir.rorq(ezNfrlnliln5r{(gt)orndrluinlt........94

oril{ 23 nanuirn:rsfurnaruusrnsir{:su'ir.rdrrorqriunurun{rlornshluFnr:.....................95

et1:1{ 24 ruanr:irn:rsfnlrdrufrud:su'irlnr:flnsr(el)f,unerun{rr(st)ornrixuinl:.......96

sr'r;'r.r 25 ruanr:irn:rsdilrneruusrnsirq:sm'irtnr:flnurriun:run{rlorndrcuinr:..................96

ef'rr'f{ 26 nanr:irn:rcfn?rildufiuf:su'irlrua(et)fi'lnrrruum(B2)0'lnqirluinr:.. .................97

o'r5'r{r 27 ruanr:irn:rsfurnrrruunnsir{:vil'i1{ttlf,fiun?ruurrnrnsirluBnr:.............................97

et1:1{ 28 9.ranr:irn:ryr{nrrudur{'uf:sn'irrsielorq(ezNf,un?lilt 1?(82)ornrircu?n1:..........98

6d!ltlo'a
syl51{ 29 p{aR'lr?[n:lstifirnerilunnsir{:vildrlrirsorqflun?1ru91?t'ln'fi.:linr:-.........-..--........99

st'l:t{ 30 nanr:irn:rsr{nlrudrur{'uf:su'ixnr:f;nur(m)fiun?1ilu1?(82)ornrir.rrl?nl:.......100

sr'r:'r{r 3 t r.ranr:irn:rsr{urn:rruusrnsir.::vil'ixnr:finurfiun?'til0't?0'tREirsu?nr:..................100

st1:1{ 32 nanr:irn:rvr{nrrrud'rufrud:vm'jtqrng(et)riln'lruq{(83)01niir.:u?nr:..................101

er1:'r{ 33 nanr:?rn:rsr{mrnerruttsrnsir{:s?r'i1.{tlilf,fiiJn?rruqtornrirtu:'nr:.............................101

er151{r 34 nanr:r^rn:tsr{narrufrrurfi'uf:su'itdrlorq(azNfiin?ilq{(83)ornEircu:^n'l:.........102

er'r:'rir 35 pranrrirn:rvdurnnruusrnsirs:sfl'irwirsotqfrun?'tilq{0'lnrirlu?nr:......................103
alar4vra

st't51{t 36 nanr:Tro:rsfnrn:rruusrnsir{:vil'irlnt:dnurnun?'lilq{t0lRgirwrnr:...................403

er'l:'l{r 3z nanr:irn:rs#nrrudufiud:su'irqnr:frnsr(ng)frun?1il4.1(83)nrnrixu3nl:........104

et't:1{ 38 nnnr:irn:rsr{nrrlfrirf,ud:vu'jrttvts(ar)riufrrniolruoo(s6)ornEirlu?nr:..............105
a J I t -@ '{ A 4 | a

sl't:1{ 39 nanr:irn:rcfiilrnrriluqnsir.::vtti'l{l?'tflRildln5olilo0rnn{iltnl:--...............-......105

erli't.r 40 r.ranr:irn:rsr{nrrtdrurf,uf,:vtrir.rsir.rorq(azNfi'uflrn:aorfio(go)trn:irluinl:.....106

sr15'r{r 4l rlanr:irn:rst{mrnerruusrnsir.::sil'irrdxotqfiiflrndolfionrnrir{uinr:..................106

en:1{ 42 ruanr:irnmvr{narrudur{ud:vn'ir.:nr:finur(er)fiu6#orn$ol(ge)trnsiNuinl:....107
a dt | | ---<q----:l^-d^C- -4- -^-^-r-^--.e---

st1:'t{ 43 flaRliern:'tsdnrnmrunsrneir{:vl.r'irsnr:frnurri'uEtiotniol0rnEirsuin15...............l08

sr'ti't.ir 44 nanr:irn:rcdnrrildilfi'ud:su'ittno(ar)fiu6#o,oduo(nz)o'tnrirluinr:..............108

srlr'r{ 45 nanr:irn:rcdilrnlrilunnei'r.::sil'irturafiiE#ornfotornrirlu?nr:........................109

er'r:rl 46 arnnr:irn:rs#nrurf,rur{uf,:vr,r'irseir.terq(A2N)fiu6#orndot(sz)orndrsu?n'l:.....109

I

I

a dt | --r---r-- - - - ^-9--L-y-,-A ---r,----- ---st'tyl{ 4? nanr:Trn:rsriurnrrrurtnnsirt:sflirlrixorqrluEtiotnioltrn'fruinr:..................1 l0Copyright by Mahidol University



*

q

ar:riqorr:r{ (eio)

er'ri1rr 50 nanr:irn:ryr{nr,trufrufruf,:sm'ir.rrns(al)rirnr:rnaoou$ru,ndorru^o(ct)
IA

0'rRT'r{u:fl'15

o1r'l{ 48 nanr:irn:rsdnerilfrilfiud:vudtnr:f,nur(ar)fiu6#orndo.r(sz)ornrixuintt....l I I

er1:'r,r 49 nanr:irn:ryr{urnrrrurrsrnsir.t:sil'ir.rnr:finurriu6#orndo.rnrnshqil3nffi...............t l l

a.,.rsAYAd
911:1{ 5l ?{An',t:?tn:'tgl.tu1n?'lilttglR9t'l,lltg14?1{ltlrffRURlStnaoug'lutn:oiluo

er'rr'r.: 52 nanr:irn:rcfnlufrilfiuf,:sndrcair.rorqGztgfrunr:rndoudrurni€i.tfio(cr)

airrr-AgtAA
9t't51{ 53 nnnl:?tnt1g1414'ln?1uu9lR9t'lil5v?l?'1.1T?{olqRURl5tnAOu0'lotn50iluo

en:'r.: 55 ruanr:irn:rvrfnlrudrur{uf,:su'ixnr:f;nur(er)fiunr:tnaooudrurniorfio(ct)

en:'1.: 56 Hanr:irn:ryrfnuufrrurYuf:cildr{rug(et)fiu:tnrrniorru^o(ot)orndrru?n15.........166

er'r:1{ 52 nanr:irn:rv#urnrrruusrnsirs:vndr{lilf,rillr'rnrrndosfiorrnrirsuinr:...................116

t sr15'r'r58e{anr:irn:rvfnrru#rur{uf,:vildrssixolq(A2N)fiu:rnrrndosruoo(D1)
t6

0'tR5't.:lJ:R't: ................. I l7

sn5'r.r 59 nanr:irn:rcfilrn:ruunnsir{:sil'ir.::irsorqrir:rnrtnfo.rfroornrir.trr:^n'ri.............1lz

sr'r51{ 60 nanr:irn:rc#ilrnrrilrrgrndt:st,t irrnr:dnurriu:rnrrndsrru^oornsir.iil5^R'rr..........1l8

er'r:'r{ 6l arnnr:5rn:rsr{nludrufru#:cil'ir{nr:finur(er)fiu:rnrrndoru'o(Dl)

er1:1ir 62 nanr:?rn:rsrfnarrudrur{'uf,:vrjr.:rna(et)fi'unr:ld.rrurndorfio(cg)

a 4 | . -s qY 4 4gr1:1{t 63 fl nRl5?rn:]u?1il]n?1u[[nnnl{5u?l?1{tllflnunl5 lT{luln:oillJo

,,
ilu1

t12

t

a

Copyright by Mahidol University



t,

m:riqnr:l{ (eio)

t,
fi111

et'tr1{r 6a atanr:itn:ryr{nnufiruyTuf,:sn'irtrirsorq(ezU)fr'u nr:ldtrutndoqfi o(Cg)

stu't{t os nanr:irn:ryrfiarnrruttstneir{:yu'irssirsorqn'lnr:1#.rrurndocfio

ellr'lil oo nanr:itn:rsr{nerrudlfruf:sn'irtnr:flnur(er)fiunr:ldsrutndolu^o(c3)

er15'rit oz nanr:itn:rsr{nrn:rruttnnsirl:cil'irlnr:finurfiunr:tdsrurndoqfio
IAorndrlUSn'1t................ ......................123

et1r1{r oa p.mnr:irn:rs#nrrrudrufruf,:vrn'ir.rtng(Al)fiun:ruarrur:olunr:rir.rru(c6)
t€ornEirlujn'1t................ .......................123

alr
sr1i1{ 69 ruaR'r:?tn51g?ril'rn?'tuttflnn1{Tsu'irltucfi'natuarrlr:olunr:rirlru

fAornsirru5n15"""""""" """""""""""'124
alrtl@-qogt'l:'lit 70 nanr:irn:tvtlutn'l'tilrlnnn1{r:914?1{rfl?{olqRiln?'ltJtt'llJ'l:gl tun'l:il1.1'lu

st111.r 7l nnnr:itn:ryr{nurufrrur{'uf,:vr.r'ir.:si'Norq(A2gfiln?1ild1ll'ltolunr:fir.:ru(c6)

e't;'tit zz ruanr:irn:rrt{nrrrudrur{uf,:vu'ir{nr:finur($)frinlruerrur:nlunr:fit.:ru(C6)
IArrnrirsr5nl:................ ..........-...........-126

sr'tr't.t zg nant:itn:ry#urnnrurrnnsirl:sudxnr:dnurfiinrrruarrur:nlunrrrirlru
IAornrirlu5nr:................ ..........--...........126

sr151{r 7a aranr:irn:rsr{nrrrlfiir{uf:sn'ixrns(Al)tYli6nr:rirunon (El)
ta0rnqir1u5n1r................ .......................127

alalod!
gt'15't{ 75 fl aR'l:itn51gtiil1n?'ltltlglRgl'lil5g?l't'1.1tl'lf,RlJ?5R1:61'lunoa

IA0rn.Sr1U8n.15................ ..........-............t27

t2L

I

t

a

er111{ 26 nanr:irn:rcfnrrild'rr{uf,:vrn'ir.rrir.:orq{azN)fiiif;nr:drunon (e t)

Copyright by Mahidol University



I

I

iliflituer1:r{ (eio)

ly
?tul

a4llls€4 1

gtl:'ttt 77 flaR15?tnt1u14l{'ln?'lxlttoRsl'1.1:ul'l?'lils2{o1qnu?5Rl:nlgYlo9
IA0rnsirruin'rr................ ...................... 128

sr'ri'r{ ?8 nanr:Stnrrvfnlrudrur{uf,:srirlnr:f,nur($)riui6nr:drsmon (El)
IA0'lR9i'l.t:Jfn'l:................ ......................129

aJa!4qdt
gt'l51rt 79 flAnt:itn51sl.til'tn?]illtgtRgt'l.|l:glt?'t{tR]:frRU'lRU?tR'l:o'lt noo

a4nrnsir{uin1:................ ...................... 130

en:'r{r 80 ruanr:?rn:rvfnlufrrur{'ud:vu'ixtua(at)riunr:t#{fio (es)

er1:rir 8 I nanr:irn:rst{urnrrruusrnsir{:sfi 'jruna6'ui6 nr:l#{fio

er'r:1{r 82 nanr:irn:rs#nrrrudrurf,uf,:vu'iNsirsorq(azNfrunr:1d{fio (es)

I

e'r :'r { 84 n a n r :? rn : r s fil r n :r il un n si r { : v il'j r s n r : dn u r fii r^6 n r : 1 #{ n^o

en:r{ 85 nn nr:irn:rvr{nrrruri'rurfruf:vu'ir{ nr:fi nur($)fiunr:1#{fr o (es)

sn:'r{ 86 pranr:?rn:rsr{narrudrur{'uf,:vvrirqng(ar)ri:liucrounr:l#qrurn6o.rfio (cr)

a J r t -s J qg A A
gt't51{t 87 naRtS?tn:19141{ln?1ilttflRnl{tgl.t?'t{[nflRilflugtouR'l: ls{1ulft:o{uJo

er'r:l{ 88 nanr:irn:rsr{nnrufrrufiuf,:sil'ir.rsia.rorq(ezNfiuciunsunr:1#rrurnfo.rfio (c3)

9.

sr1:1{t 89 nanr:irn:rvrfnrn,lrruusrnsirr:sH'irsrierorqrTudunounr:ldrrurnforuoo

t

Copyright by Mahidol University



!

m:fqnr:l{ (eio)

snt'r.r 90 nanr:itn:rvr{narrud'rurt'uf,:sudxnr:dnur(eg)fiuriusrounr:1#.rrurn6o.rfio (c3)

er'r:r{r 9l nanr:irn:rsr{urnrruusrnsir{:cr.r'ixnr:finurfiuriuc,ounr:l#'trurnSosfio

er'rr'r{ 92 nanr:irn:rcfnrrildilfiuf,:sritrna(er)tilfrrlrulnr:ldrruldn:sr (cs)

er'ri'r.r 93 ruanr:irn:rvr{urnlursrnsirr:cil'ir.:rngfiud:Iurnr:1#rruldn:o.l

erlilir 94 nanr:irn:rvfnerruf,rlr{uf,:vvrir.rdr.:org(az$tiufalrusnr:1#.:ruldn:ss (cs)
IA0'lRs'linj:R'15................ .-....---.............138

a d | | | - JS q9,, llil
snr't{ 95 r.tan1:?rn5tvfit4'ln?liluaRn1{:s14?tirs?{olqnuu? [u.{nr: lS{1u trln:o{

IA01RS1{r1J5R',r5................ ...................... 138

er'r:'r{ 96 nnnr:irn:rvfnrrrufrrur{uf:su'ir.:nr:frnur(g)riufrlru'rnr:1#.rrunldn:o.r (cs)

entl{ 97 nanr:?rn:rs#urn':rursrnsirr:yil'irrnr:dnurfiu#rlrurnr:t#sru'ldn:o.r

01nfl{u:R15................ ......................140

sr 1 5 1.r 9 8 ru a n r :i tn : r v fn rr u dru fru f,: c fi 'j N ru c(a t ) n1u : r n r'l dn : o s (D3 )
IA0'lRTlilil:n't5................ ............-.....-.-- 140

9r'rrr{ 99 nanr:irn:rsrfinnrrursrnsirq:vfi d'r.:n{flfiu51nrldn:o.r
fA0'tRs1{u:R'l:................ .........-......-----.141

er'r:'r.r 1 00 nanrrirn:rsr{nrrrudurf,uf,:vu'irEixorq(ez$fiu:rnrldn:o{ (D3)

fA01flru'litusR't:.......-........ ......................141

snr'rir t0l nnnuirn:rsr{mrnrrruunnsix:ru'irrriesorqfiu:rnrtdn:or
IA01Rg'l{r1j5R',t5................ ......................142

a 4 | . 4 v h9
9r1t1{ 102 flAR15?rn5lVl.n41n?]ilt[flnn't.t:s14?'titR'l5dRUlRU:'ln1 [dR:O.!

IA
01ns'f iru:fl'15................ ......................142

ty
?tu1

I

I

o

Copyright by Mahidol University



o

. dl:fiqnl:r{ (eio)

7tfil{'l

a

er'rr1{r tol nanr:irn:rvr{n:rrldur{uf,:vudrlnr:f;nut(at)rYl:rnr'ldn:or (o:)

sr'rr'rir toa pranr:irnns#nlrud'rur{'uf,:vu'irqyra(at)filrirnrinrnds.rfio (r+)

9l

ennir tos nanr:irnrrcfiarnerilunneirr:sm'ixruariudrrfnrniorn^o

er151{r too nanr:irn:rs#narrudrur{ud:su'irde.rorq(ezN)filrirurinrn:ao.:n^o 0+)

er1:lir toz nanr:irn:rvfmrnmilusrneirr:vudNrixorqf,urirurinrndorruoo

sr'rr1.r tos e{anr:irn:ryt{nrrrudrrf,uf:su'irrnmf;nur(a:)fi'rrirufnrniorl^o lIay

sr1:'r{ tog nanr:irn:rvr{urnrrilunnsi'rc:vudrrnr:finurfiurirurintnde{fio

en : r { t t o na n r : irn : r s r{n l ru d'ru r{u d: s rix ur o(a t )fiu n'r u n 5r.: rndo s ru"o (t t )

a J . . -v I d 4
9r'l:1ir I I I 9.taRl:?tnt'ly?rilln?'uttlgtRgtlit;eil?1{tilflniln?1iln?'t.ttnio{rto

srlt'r{ t tz ruanr:?rn:rcfnrruf,rur{ud:vu'h'rriarorq(azN)fiunarrun{r.rrnio.rfio (n)

er'r 5'r { t t : n a n r :irn : r s t{u r n rr il usr n si r { : y u'i r uiN o r q riu n l ru n {r s rndo c il^ o

n'r:'r'r t t+ ruanr:irn:rst{nrrudilr{uf,:cildrrnr:dnur(er)fiunrrtn{rqndosfro (n)

sl15'r.r t ts ruanr:irn:rsfurn'lriluonsir{:cildr.:nr:finsrfiunnun{Nrndo.:u^o

t

t

Copyright by Mahidol University



I

dffiflqnl:l{ (eio)

er1:1{ 1 16 nanr:itn:rsr{n11eTrur{'uf,:su'itstns(at)flunrusltndotl'o (p)

en:rir 122 runnr:irn:rvr{nuudrufruf,:sfi drstfl a(et)riunrtruqrtndorru'o (n)

ty
fiu'l

I

en:'r.r I lz runnr:itn:rvt{urnrrrutrnneir{:sil'h{tllf,riun?riluratndosfio

erlilrr I t 8 ruaRr:irn:rst{nrrrudur{uf,:sn'irqsirrorqGzN)riuot'tuul.todssru'o (tz)

erli'r{r I l9 ruanr:irn:rvr{rrnrruusrneir{:vil'ir.rdrtorqriunttutttttn6otruoo

er'ri'r{ 120 aranr:irn:rs#nmrudrr{uf,:su'ir.:nr:f,nsr(a:)fru0.'tuu'tt,uiosfio (p)
,trnrnq:J:vnoilR'rr........... .....................153

a4rr4-AA
9t1:'.lit 121 9.tnR'l:?tn:1v14illn?'lilt[9lR911{:v14?1{n15flRU1Rrn?',luU1?tn:O{lJO

g',,01Rr'ril:vnoiln't:........... ..................... 153q

er'rrr.r r23 ruanr:irn:rvr{urnrrruunndt:vu'irungfirtnerruqundorru^o

er'r:1{ 124 nanr:irn:rcfn:rildufiuf,:sr.r'ir.:sirsorq(az$fru0.luqo,ofu.rfrs (n)

er 1 5 1 {r 1 25 ru a n r : irn : r s r{n r n'l r ru usr n ei N : s u'i r.r rix o r q fru n a u q un do r u^ o

o'r51{ 126 ruanr:irn:rvr{n, rrudrurf,uf,:cil'ir{nr:flnur(ar)riuo.luqoroiurru^s (n)

sr 1 i'r { I 27 n a n r : irn : r v #n r n e rrl un n si r s : v il'i r { n r : fl n g r n'u n ar ru qundo r ru'o

sn:'r.r 128 nanrrirn:rvr{nruf,rur{uf,ivudr.:rng(at)6'rflrndorfis (16)

I

I

Copyright by Mahidol University



I

il:fiqnr:N (eio)

tt
fiu1

sn :'r.r I 29 n n n r :irn : r s fin n r r u r rn n si r.: : v r,r'i x rn gfiu d rn6o.: ru'o

er111{r 130 nanr:irn:rc#n'rrudild'uf,:srndr.rria.rorq(ezNfiufirnds.rfio (to)

9a01nqu:vRouRl:........... .....................158

o'r r'r ir I 3 I n a n r :trn : r v r{r r n r r ru r tsr n ei'r.r : c il d r r :iN o r q riu fl rn do w^o

nrnnrJ:vnounr:

er'rr'r{ I 32 nnnr::^ro:rvdnrruftifiuf,:sm'itnrrfinur(B)fi:Jflmissfio (to)

aJrrdoaliAgtlt'rit 133 r.taRl5?tn:1914il1n?]ilrtglRgt1{:gl.t?litR'ttflnHlRildlfr:oituo
9tal1nFtil5ynoun'15........... .....................160

er'r 5 1 ir t y 
ru a n r :i rn : r v r{nr r u dru fiu f,: v n d r.r ur s(e t ) fruE t?o rndo s roo 0z)

g

sr 1 : 1 {r t g s n a n r rirn : r c fia r n : r il r tsr n si r { : s n'i r s tu gn'r6 r?o tndo r r'o
9,01nry:J:vnoilfl1r........... .....................161

en:'rir t 3o nanr:irn:rsr{nrrud'rurfi'uf:ctt irwi:rorq(uN)fii6rflorndo{fio (tz)

er1:'r.r 137 aranr:irn:rvr{mrnrrrutrnncirsrsil'irsri, .rorqfrlEt?orndoru'o

sn:'r.r 138 nanr:irn:rsr{narrud'rur{'uf:vrirqnr:finur(ar)ril6r?orndorffo (rz)

sr'r 5'r { t : g 
e.r a n r :irn : r s r{u r n l u usr n ei r r : s n d r r n r : fl n u r fiu6 #o rndo r noo

en:rir t+o nanr:irn:rc#narildrfruf:vn'ir.rn'ra(at)riunr:rndoudrurndo{u'o (Jl)

6dt.-qettAd
n151{t l4l r.laR15?tn:'tsfifi'ln?'llJtlgtRgl't.:5vlit?'l{tilf,RUfll5tnaouu'lutn:oitil0

159I

t

t

Copyright by Mahidol University



t

I

dr:fqn1:rs (eia)

ufi
er'rr1.r 142 aranr:irn:rvr{nrudrur{uf:cu'ir{eir{olq(A2Nxirnr:rnn^oufirsrnSo{fio (rt)

er1:'hr 143 nanr:irn:ryr{urn'lrruusrneir{:sildNri'Noruriunrlnaooudrurniosfiot

er'r:r,r 144 nanr:irn:rsr{urnrrruunnsir:sil'irrnr:flnurfiunr:rnaooudrurndorfio

ensr{ 145 nanr:irn:rsfnrrrudurfluf,:su'irrnr:f;nur(er)fiunr:rndoudrurndo.:il'o (lt)

sr'r 5 r { 1 46 n a n r :i rn : r c #n n il fril fiu f,: v n'i r t tu g(a t ) riu : r n r tnds.r l^o (r t )
,lr1Rr.ril:eRoiln1:........... ......-..............168g

alrraAa
9t15'l{ 147 r.taR15?tn:'ts?tfi'tn?'llJ[glR9l'l{l:v?f '11,{tTlf,RU51n'ltns0iluo

er15'r{ 148 nanr:irn:rsfnarrufrurt'uf,rvndr.rEi:.rorq(A2Nfiu:tnttn6orfro (Kl)

aJr!r-44
9t151{ 149 fl AR1:?rn:',Ivl.til1n?'lu[[nnn]{:v?l?1,$s?{01qnil''ln1tn:oitilo

ornfi:J:vnounr:

er15r{ tso aranr:irn:rcfn:rildrur{uf,:su'ir.tnr:finur(ar)fiu:rntrn6o.rfio (ru)
9tar1n9,r1j:snoiln'1r........... .....--..............170{

6Jtrd-AA
n1:'t.t l5l HnR't:?rFt:leilil1n?]ilrt9R9r'l{:u14?1.lln1:flRU'lRll:ln][n:o{llo

9.01nryil5enoun1:........... .170

er'r:r.r ls2 ruanr:irn:rv#nrrrudrur{uf:vu'iturs(ar)fiui6nr:ldrrurnforfio (J3)

4 d | | -s ad qY i el
9t151{t 153 flAn15?tn:'tgfifl1n?lilttgrRgt',til:9fi?1{tflflnu?frR'15 ts{1utn50{luo

9.r1n9.ril:vRoiln1:........... ..................... l7l
I

ntrlt tsa aranr:irn:rvr{nrrrudrr{uf,:sn'irsriNorq(azN)fiuif;nr:ldsrurndorfio (r)

r69

I

I

Copyright by Mahidol University



I

m:rYqnr:l{ (eio)

er'rr1{ tss nanr:irn:rcdilrnrrilusrneirr:sm'irlrirtorqfi:Li6nr:lduurn6o.rfio

sr'ri'r.r tso ruanr:irnrrsr{nlrufrufr'udrsndrtnr:flnur@t)fiuiGnr:1#srurndorfie (n)

a 4 | . 4 q d qt A A
9r15',t{ 157 flnRl:?[n'',lv?il4'ln?'llJttglRgl',lil:v14?1'llR15dRU1RU?tn1: lS{'lUtflSOiltJO

elt:'tir tsg p.nnr:trn:rsr{narrfrrur{uf,:sra'ir.rtng(et)riunerruarrur:olunr:drnu (J6)

ad,areGlo
9t't5'tit 159 9{aRl:?[n:'tv14t4'ln?]u[lstRst'l't:v14?1{lilf,niln?lilf,1tJ1:o tunl:vl1{'lu

snrl{ too Hanr:irn:rsfnrrildrfrufrsn'irsri':.:orq(ezNfrinnruarrur:nlunr:rir.:tu (J6)

er'rr'r.r tot nanr:irn:rsfmrn:riltrflnsirc:vil'iNsir.:orqtiun'lrruarrur:olunr:drlru

er't:t{ toz nanr:irn:ryr{narrudilrfi'uf:c?rdrqnr:finur(ag)riunluarrur:nlunr:rirtru (16)

en:'rir tog prnnuirn:rsrfirrnrrurnnsirr:sndrsnr:finurfiunlilarrur:nlunr:rir{ru

sn:rir t e+ pranr:irn:rvr{nrrrudrr{'uf,:vndr.:rng(Al)fiui6nr:rirgyton (Ll)

I
a4area<lgt'tt].it 165 flaR't:?tn5'1914illn?lilltgtR9l'l{l;g?f ?'l{tflflnu ?!R1:01uYloo

en:'r'rr too nanr:irn:rvt{nrruf,ur{'uf,:su'lxriarorq(azN)fi'uif;nr:drunon (Lt)

alartvaalr
9r'151.: 167 flAn15?tn:'ls?{?f 1n'l'llJltgtRgl'lilSslt?'l.lu?{oltlRU?frn'l:tt'lullo0

1,'

filn

I

o

o

Copyright by Mahidol University



t

dr:tYqnr:l{ (eio)

ttt
r4u'l

{l

et'til{ 168 nanuitn:rvr{nerrudrur{'uf:yu'irtnudnur(el)flui6nr:druvroo (Ll)

a d . | 4 9re4l I
9t1:',t{ 169 ruanr:itn:ls?iilln?1ilttslR9l'l'il5ul't?1{nltf,nu'lRU?rRl:€l1uYlo9l

erli'r{t lz0 ruanr:itn:rvfnrrudlfruf:vu'irlrus(et)riudru^onr:1#trutnfodo (rs)

srlr'r{ 171 nanr:itn:rvt{nrnarruttstneirq:vil'ir.:tnofi'u{ru^onr:ldsrutndolfio

sn:1{ tz2 nanr:irn:rsr{nrrudrurt'uf,:sil'ir{eixorq(azNfiu{fionr:t#lrutndotru'o (l,s)

er1:'r.r 173 ruanr:itn:rv#nrnrrrutrsrneir{:st,t ir.rdrsorqfi'urjfionr:ldsrurnfosfio
9rnrnpiil:vnoilR1:........... ............-.......- 183
g

6 d | | 4 q 14 qrl -d---4-st'li1{t lZ4 nnnt:irn:rynnrnarruttsrRgrl{:sl.l?'l{tR'l:f,RU1RUEUon1: tsillutn:o{uo

er'r5'r,q 175 nanr:irn:rsfnrrrdrur{uf,:su'irsnr:f,nur(er)fri{fionr:1#lrutn6oln^o (l,s)

er 1 :'r { l 26 ru a n r : irn : r s v{n r r ru frru r{u f,: s ri r t tu n(e t )fiu cTu n o u n r : 1 #t r u tn6 o t u^o (lE )

en:t{ l72 ruanr:irn:rsr{mrnrrruttstnsirq:sildl{tflflfiilduflounr:ld.lrutn6orfio
9aornfiil:vnoiln'r:........... .....................185
q

t .gt A
er1:'l{r tzg flanr:irn:rsr{narrud'rufruf,:su'ir.:rir.rorq@zN)riltiunounr:lftrutniotfio (r)

d | | . - ! cy A--,a-
st'r5't{ 179 ftaRl:irn:lsl.tilln?'llJ[[stRst'lil:sl't?1{$?{o1qnuflunouR1: lfl{1utFl:o{ilo

snr'n 180 nanr:irn:rsdnarudrur{uf,:sn'itrnr:finur(at)fiuriuosun'tr1#.:rurnfoqfio (J3)

I

I

9arrnfiil:vnornl:........... ....---.-..-.......-- 187

Copyright by Mahidol University



I

{r

il:fiqnl:l{ (eio)

mrir

a t . | 4 er, g - -,-- q-9,---'- ^4--ggt1t1.t 181 nanUitn:rgfiU'ln?lil[tgtRgt1.::yfi?1{nl:flnUlnUflUflOUn'l: tS{1utn:O{lJO

stlit{t 182 nanr:irn:rcfnarudilfruf:c?r'irlrils(at)fiufelulnr:rirsru'ldn:ol (J5)

g'rr1ir 1 83 naRr:irn:rst{mrnarruunnsirl:sfi drttilgriufrfrulnr:fi rtruldn:ot

en:1{ 1 84 nanr:irn:rcfnrrridilfiuf,:cildtii'Norq(az$fi'r#rlurnr:rir{ru'[dn:ol (rs)

a 4 | | | - Js o h9l
9t1:'.I{t 185 flan1:?tn5'lullfi'ln?'lilttonn1{5ufi?'hlfl?':o1qRils? lil{n1:vl'l{'lu tfln:o{

9anrnffil:vnoufl'r:........... ..................... 189

sr1:'r{ 186 pranr:?tn:rsr{nrrrudrurt'uf,:vu'irqnt:finur(g)fiufr:Iru.rnr:rir.:ru'ldn:ot (rs)

I

q

4 . . 4 - J s o Vul
9t1:1{ 187 flAn15?tn',lvl,ll{1n?]il[[nnn1{tg?r?1.1R1:f,RHlRUs? lil.iR1:vl1illu [dn:o{

stl:'ril 188 r.raRl:irn:lviln?1ildilTlur:vfl'il{[T{f,(A1)fi'u:rnt'ldn:ol (r:)

a I I a o tn9,,gt't:'tit 189 t{aR1:?rn5lv?1fl1n?'nJttglR9l1.1:s?f ?'l{tllf,RlJ5'ln'l ldR:o{

er1:1{ 190 ruanr:irn:rsfn'lrruflirr{u#:vr.rdrtdr.rorq(azN)ti'u:rnrldn:or (t<:)

a J | | | Ul9,,
srl:1{ 191 fl aR1:?tn:1s?f u1n?]il[tfiRst'l'{5v?f ?1ils?{o1q:1n'l tclfl:oil

er1:'r': 192 nanr:irn:rs#rrnarruttsrneirq:vrr irrnr:dnur6'u:rnr'ldn:o.t

er'r:'rir tg: nnnr:irn:rvr{nrrrufrrurf,uf,:vvrirrnr:finur(e:)ril:rnrldn:os (rr)

o

.9 - A a ia ae
9t1: lil I 94 fl ErJ {O{Atnfl 'rv / qa{anuilvtwllvl|o.ltn:o{ilonf,nu1?lu...Copyright by Mahidol University



I

m:fiqnrrl{ (eio)

er'r:'rir tgs riliuurfiuudnriru(#ooas)ror rinuinrrf,u{rl:vnounr:fi1#rn6o.ru^o

druunsrrufl ofiudrunnrunowoln uacnrrildo{R'rr01nR1r1#rndssfio..

sr'r5'l.r 196 flan?1tldrur{udroritnf,uoirrlornrndosfiodrruinr:uayfrrJ:vnoun1r................ .....2r4

sn:r{ tez aqrJnrrrudur{ufrorilof,usiNl ornrniorfiosirsu?nr:uav{:J:vnou n1i.................2r7

snrl{ 198 5'ruRllauouuyiaqqiln:0id1#1unr:rJ:sRorJrsuurndorfio....... ...218

ef'rrl{ ree eqrJnJiuurfisuflanr:i6'srndsr$o............... ......220

o1r1{ zoo arurffiar:firnerudil cFCs..... .....235

gn:'l{t zot qararurifiar:r{rnnttdu Alternative Fluorocarbons (a)........... .................236

ttltul

..2t0

I

t

o

Copyright by Mahidol University



t

artriqgrl

I
t{u1

Aild I Riolruu?6n1unrriflu.........

ErJii z orrfiJrcnoufid'rrirgnuon:su?uR'r:il:sru^urnnluln6........ .....34
Ild o a au

Elln 3 n:oilR15n1[uu{1u?0r, .....55
rC-Evdaouod

Erjyr 4 ilanRl:l1Ug]ilR1rRRrR1J?r{Ur?rruU1RAilfl1:Vrln?1ilrUU..... ..................195

gilii 5 rslJlJR'rrrirsruroundo.rfisiidnurio-u............ ....196

|r grJii o rrllrl?{0srsuurndo.rfiotinrfiuurlurluuilrnduer:firnrrrrdu ................216

Eilii z uurl?{0:n?llqil5srlunr:rirnutoundotfis

4

.2t9

e

a

Copyright by Mahidol University



I
rior,fi-nivrsrdu lrrinota-uruna T 

vr.ru. (rvrnlulaifi ,nr'rt au,ittu nrr riotu rmr-u urnr ) / t

I
at

rjYtvt I

lJltul

r.r dr.rlrasn?rN6hffq{o{flq?n

I s sd l .jy 2t-.2'^-.^^1,-l--..---dr-^-^^.or,-.^.^^4-.^^.
n1:filUyloFlrmfl [u IaE0rnrJ:vtvlflvlils]lu1[[a? tfl1il1qil:Ytvlflfln1a{ilelu'luu 0v

rirl#rJ:crmafirird.:frorurilEofiu0'rfln?'uJ0uuaun?lildlfid'lldu6ohi n?'lrtulR0urrasn?1il

t drlra'.rrouJ:srvrgfirird.rrYwur ftarrmo;urolnn?'rildoudoe,nrsiyturflrdnfrtasrvrnlulaE 6'.r

riunr:riruyroan?rilgn1.:drurnnIuIaE o'qrfluuuvrrtdofiril0vt?fuluduiiqt lunr:rirrlrt#

niorJ:vqndlt?rflurndorfio (rools) tunr:r(suril:vrne rJ:rrvrafirlurfludrodxdaluntdti

do4i4utAt$urd'rrolt,n:vdttrnil:vrnfld1ilds tun:yd'tnarclflu:J:vtnf,fld1ilt{dtu

rflrusfiorrayrvrnlula6luiloqniu Iosordsnr:rirsnonrnnlulnEdauit.nr:frnttrsaillu'lirl

a narrr"dairururrvirriu :J:vrvrnfi:Ju6.r:J:vaunrrrudrr$nodr{lqrrillunr:frerur#rtlrJd
dt 9o I a J S I d

nr: rilu fl il rm1{ n1u?vl u1f,1dgl:[[av tiln [u tau

ilrgnrfirfioduf,rl:J:srvrsfirird'.rfrmrurtunr:drumonrvrnIuIa66fio rJ:srvrarird'.r

e r jaa q , -e.--.-__l-.r^4.r1 -y-.- y 4 q- -e1-r- -----&- e
ilsuu'rrilaru ilflqn?1ilarrur:nlunrsduortilltvrnlula6'ldrurnriourfiu.:ln {riruvroodufr

nrrrurdrlosioloiiorri'ruvrooh?iliohi dsn:ddfiAiuuql;udnuatvto.ttvrnlula6uavrtou'lt

irarfudrrfl unr:if,suavfieruruiovtit'tdfi uvrr.rfl qru,dud tiod,nr'tudu

droyrirl#sruernoqjlugruvfrqa;rduuavrflaril6uu ei.:rfurJ:crnf,#iutmnlula66ssrnoqilugruv

{dorvrnlula6sraon'lil sr:rillnfifrqdo{}ifluril:stvra'kindsil:stnafitnirgrtdr 
^untrnufi

oi 4d
rRofl usr1rurJ10{u urRultiu il:s nr:

Aaa
ruouersrorrlrrnrrnr:fioruril:srmglosorfrsnr:fr*ryrrrvrnlulaBtrnsir.rrJ:stma

naonr?a1 nrafirfieduqrrururfinoo rJ:vrvrsrird.:r{nrurrueird hierrur:nuiln:-unt:st4daufiduo

flrrneir.rrJ:vrnf, ruil:vrurarfildlunr:firuur:Jistmfld'tufidtdosldlillunr:dtnoulSudu

,,u, 
" 

u n,do d fl6u u't rir d r rfl u q rl a : : n fi d r riq s d x n ua I 1 u n r : rt'el u r il : v tvt f,

Copyright by Mahidol University



t

t

a.o.ilrst6! d'qroun unrir r z

n1:annr:d{illyn.rdlurvrnIuIaEn rnsir{il :vtyta 6lrfl ui6yrtquu4s dtn'l: ov6o

o^orfluuTuurs rfionrdndul#rfiornr:nrfisr dtnrsruro{ aoRt:drr{rfiudrvr1{Eod'1l'tR::lJlJ'l{t

il:vrnmuaynrdn6'ut#rfis,nrrnrfirdururl#nrsluil:ctna iorqrJ:valriu:n6o motrnunr:ilrt{r

drrflunra]nsn:reionr:rfiunJEu:Jqatinr:dr il:vnr:fie oI rdorirvrfirurn:fifio3jnrulu

il:srns drurgil:anrul#rfiprrJ:rlumiqrqnsio'lil unuiir:ttstfluil:vrvrand.riorq6uoon'hJ

drililrslunarolan gdrdsrvrnlula6drr$ngrJr{rrur rteit:r?Yuurtrrqero^ulrtunr:ndndururld

ro r n r slu il : s rn fl 6{ dil n r: r c rfl ui6 nr : fi 6 n'ir il : v n r : fi ar u rJ : v rn nfi ri r d.r frsl u r riruhn qj

rflurl:swrsr1HerrRs:il nnfiwa.r4uvrrsdruqoreiran::ruturotmqirfu frifirlorfiuoqiurnurtr tdu

nr:tdrvrnlula6 iorqfiu nfrurqnr: naoo0uR'r:rivrfistfiatq{son'[rJucj{{ulusrarnlan do.:

l.f,r{r:suvmar l3uvgudru?ilililrfla dotfun*rdqfld'n4R:iuflurot6nttavcJurnnartrvi'ttfud

errur:adsra?ul#undilaruoonlil'ld rJ:vnt:iiii n'tt,fiuto.t:J:sryrn: 6.rur1:J:vrvralnufi

6'n:rnr:rfl^ilcro{il:cmn:triq.:rinuavulduuuilnt-hitlrn ueigruto.r:J:csrn:isto?qfi'uflel

duqniu r:rrirdqrl:va:lflqurnr:'ir.r.:ruoqin*rd e6,td'ltfin^o dstErdn6'u1#rfinnr:a#rl
2-A't

uururut:oq5u rnoanilquroix 1 finsrfisrfiusrurur6n

lu il o q riu rnio s rJ iu o r n r e t dr{rru r fi r n r rm dr dty ri o fi ior n l ru tfl u o gj t o l ru rl u dtfl u
rqA

oulirilrn ouruoirrJr0lRdRlfl fl o.ro'rRrf,nrilr::usr6fi fi anrnliltu rurvaru fiuan rnnerutflu

oqjrorruqud rsiu ornrsorrosgounurfiu'[rJ niofi:so'uu.'tududtiou{rsqs naoq0uRli

rnaaqudrro{to1n'rf,uasrJ:^ruror{uavoorluornrafilu:sdutihiqndo.r rtsifi.rsir{ r ,ucirdtv

gnriruuorl#oqjlu:vdufiruqudfdnaurufiqor Ioernr:l#tnsolrJiuornra d.rovrfludrri.:rTl

u6o n u q r l#an rrry o r n r slu u? n ar rfu r fi : v du q ont 4 fr u r,u du dl u a v o o l lu o'l R t d n a o a

0uR1:uryufiflucJo.rs'rnra 1#oqjluao'rrnfiduoo'r:flaoa:sur,.u',fifio',tililornrs il:snou

fililo1:iudrurlud6.rnvdo.rrnrBqr,rrh6'ufiu6'un:runrnruafr-unr{to1n1f,ttasnr:rrJduurrila.l

flo{dRluornrco'uocfirh?qorn4fiIuoqodu fnutqnrsodrlo^lflrgnrdrfiqfirEundr rJfrffiur

6oun:snn (Greenhouse Effec4 iifinnrirl#n'rrrudoInr:tdrndoIrJiuornrstsrudrduodrI

: r n rf e uo y fi uu rIfiru fi r s mi n'r r ru d rritg ru r n du lu o u rn sr ar: ri rR rrru rdulu rn6o.r il il o rnr s

til#frueqiluil:srvrs'lvruluilnlriu fi6'sr:rnr:l#fiq.:rurn tfluar:fido.nirtr?rornsirlil:ctna fi

:'tn'lrr?I{ uavfidr6'rgrfluar:fifiaran:svtusio#uurru,o'tslslqu6ndru nr:urluriuunr:t#

ar:rirnrrrurdudrr?ilu'gruldfiuodrrurnrdilnru rnds.rfiodrr,riunr:urlufisunr:l#ar:rirnlru

!

o

rdu rflurvrn1ula6iidordqil{rornsi'xil:stvre finrrrrturursarufrinr:ldlruto{nu'[nuCopyright by Mahidol University



t
uEcylgl2il01a0 il?|l?nu'laul|fi na rn.u. (rnnlulaidrnrlrardunr:niruurm:-nurnr) / 3

d q s ln rd, 4 4l09,,a a o 39/ A 4 o- q gt 4 d o

lflt { ln u{ tililtarunnl:flnu't 0{t lgrJlru?n?1ilnonln1:?0gtn:o:iuo?tlfi:ilnfltRuil{u[?uuu1

ndu ar:firnrurduturnioqiliuornrafirurursaru rdoariraqu uasdltd?rul#finr:r.rryu

rluuar:firnnrurdund'ururl#lnridaurvrnluln6firururserfiunulvrud':arrur:nf,sra$roduu't

1#16'rordrsiaqorl n:niii frnr,rrldnruluil:srvra

r.z uuafiolunr:?ffg

do r n r : a n n r : d.r n lvr n Iu I aE rnio.r ru^o fin ffi r u rl u fi au d r n dl ar : ri r n a r ru td u fr l n : q

- R1i MAC (Thailand Mobile Air Conditioning) rirr{rur1#qjlEnr:uof 1d:rinr::vuurirnnuI
rduro.rrndoujirornrslu:nsud lnu

l. ri.rra?u1#frnr:rJ:v6uf agr.rrndocfiufirnu'rrau druniilorn: fifi nrldnrulu

il:yrvrg duurl#riuro{0iRu:JlJrduouussslJrnr:rirtrucJoqndo{fiufi ,nu'.lrau

rum u n r : ril{lndo.r ff o rvr n IuInE dr r* n g :J n r n si t :J : s tyr s

2. rfl unr:ariuar4ulrt'fi nr:a$r{rruduur:oriunr:fi nufi rtoril:smn:tu5o
aqtAa,dsjs

ro:qfl u5ilils1ulJ5siln:m tnfl u4R?u

I

e

Copyright by Mahidol University



o
4.o.il:cr6! drqroun

t

a

unrir / e

6ouruasil:ctfi unrrutmulc6iltottrtnlilIaa
Aauc,

toqniosfi o frnrfi uurlu riuurir nflu arni'rn?rildlu

lurndotrji-uorms

AdA
?[N:IUfi IAORfl::

etAA
qolanuilsln:oillJo

j
Yl[?l3.llgfftl

A.I
?tn:'tvl{:eilu

0
R1:1t1,ltlu

IAA,IY
ln:o{tJo9rutluu

I

lfl uo uu s : v u u [n6o lruoolnri
Iai

lt[?tfJ'lsfllJ

[[uulfluot[l.lslulflJ
oA4

R] 5 1l1il1 U 1|0 il[Fr:O iltJO

I

fr4l A q asriln I R:outru?nnlun1:20t1g

Copyright by Mahidol University



o

a

uufl o?1lu1a0 lJu121t01a0ilunn rvr.r. (wrnlulaidrnu',rar,n*unr:rf,ruurnin urnt) / 5

v a A au
1.3'Inqu5sd{rnn15?o8l

t.g.r rdofinuluasil:srru^un?'ull4u'rsdiliJolrtvrnluln6tosrn6o.rfiorTnrdu r,rryu

fi su ilrnd'ud'r:fi ln?lilrdulurndouJiuornra dlfi uiltqriu

t.g.z lTraorauour.rsrrllU:suunr:rir.t',unuotodo.rfio nr:tintfiu nrlurluu rir

nd'uar:rirnrrrrdulutn$o.rrjiuotnra fi tfi ilrcau

AAU
1.4 dilrJgrg"luRl:?otj

"id6''ltJ1?noon $lu tduo [[uv?vuun1?711'{1ufl a{ m?o{tJo
6C4lr6

q1n lil Fr [u [aE.r $avqilntcu

,ruu dfiuqjnre'lurJavwrndunlfidrufr.rrinrfiu u4utieru rirnduaT erirnrcrutfiulu
di te-q519a-.' qra--. qvlv--r'{lee---..C.--

rnForrJiuornrrt "[unrr'[rlu?nlmvlnJuoi msqju3nreuoelfi oei'Nil:Javdn6nrnfrtu:lrvnru

fi'u arprr unvncrru ffotnT alft ru

AU
1.5 qloulilglRl:?Ou

I

r.s.r dufi rirnr:fi nur?ffE rn6osfi offnrfi uuryurtsurirnfruar:rirnarrur6ulu
4lv

ln:o{urilo1R]fl

fi rnr:flnuril:sffiunerilr?rrJ'rudrJrvrnlula6toundoru^ofrntfi u nryuriuudrnd'u

ar:rirnrrrurdulurnisr:Jiuornrn ravrTsunsr^totil:vsrn:fitfisT {o.r o'tod:riid.uioTrJd

1.s. r . I qj u? n r : uo fl u rLi n n, du d n q o,n n n rta s :Ji u at'vt a fi 'ldi:r n r :
rTor16onr{rd'ruTn:.:nr:arfisrnr:ilrar:rirnarrurdundlrurld6ntoruilaaortrindlolryu drrin

nuqruSnqduot:ru n:ruI:wruqnd1fiR5:il :stlcii t druru 50 :lu

r.s.r.2 anruf;nurlufrsrTon:ruorfiaf,nurfi agrlrndst16setiunr:dr

dr:rirnarrurdulurndorilirornrnnd'uutd6n ri.rr{rrJ:snr,^uo'tufiorJ:v6uftoInuiu

luriuas'ldiu:rsinttnnr:il:snrnfi.::J:vfruftolnu{ulnrl il:smm q:Jn:afrdod.:ttrodoru

uavn6'wrunnttvru

o

Copyright by Mahidol University



o

a

a.s.il:cr6l drqmun rndr / 6

r.s.z rafo,ruooffnrfi u il{uriuu rir nfiuar:ri1na'tildu1ilrn6o{iliuor nr n

rndodsfinr6u fi quriuu rirnd'uer:ri m rrrurdulutndor:Jiuer nrafi nvdrnr:

f, nurilrsru'un?lrJnnJls drufl o{ rm nIuIaE fi d.rfi

r.s.2.r rndo rn^o f,n16r r 4 u rl uu ri rndu ar:ri rnrrru rdulu,ndo.,
.v Cu rr- 4

rJ 5 rJ o'r R'rf, vr te i il ra o n 1#r{r d r ruIn i { R'r: nl r dlfi n nl : d r ar : fi rn arru rd u n du u 11#6 n r o q

ur.iroorlinflolqu drrinnruqruiorqd'uor:ru n:ilf:{.:ruqndliln:5il uavqju?nr:uoflddo
4drizlyl
raoRruurnso{ilorfllr?uln:{nr:afsr :susfi t

ziavQdce-odoA
1.5.2.2 lfr:oiltJ oRRln]J fl rlu r?r,u il1na ud't:lilfl ?1il rdu lurnto.r

rJf,uornrafitdirL:r.r{a01RRlril:sn'rnfisrJ:v6ufrornu{ulnri rJ:srnvr qrJn:ai.rfiufio,,r,

douuasnfr.:.:lunauvru qJo{n:ilo16adnsr

r.o fi surfffl riuasnarrufi ilnsfilfrlu nr:?ffr,

t.e.t qju?nr:uof uuud{ aorfi qjr?nr: qudu?nr:firirnr:1#uinr:,riorudrqr

uiorirq.:inur:srurfirnrrrurduto.rrn6o.:rJirLornra iildiunr:dn16onr{rdrruIn:rnu

t.6.2 In:qnl: MAc ililrufr.: ln:rnrrarfin nr:drar:firnrrrurdulurniosrjirL

o'lnlfl:ouud ndlrurlfiluri (Mobite Air conditiotrg) rorril'luorlf,ndlolsu n{u.rru

oq dqqruayffi ar: drfnn e:L qruiorq6'uer:ro n:ruf :wruqqfl r?t Rr:u

I

o

Copyright by Mahidol University



e
96

uolfl n?n0140 !il't2Ytolnuuilaa T n.u. (rnnlulnidrn r't"ardunrrrisurnr-nornr) / ?

C

oAAU
1.7 t[9.f Un'tt9r'.Utrlr{'ru?0r,

| < ai r lngts as
1.8 lJSs lgsunfllo?lov tgr:u01n{lu?ou

I

t. s. t fi uu il: s uu R 1 T ?i 1.r lu fl o { tndo I fi o nr : fin rfi I u 11 u ri uu il r n fiu er: fi r n:r n

rdulurnSo.:rJiuornrn fi crrur:nd'oagxduldorniaqqrJn:ainruluil:crme

1.8.2 aaRl:rjrr{rar:rirnrliltdu uastn6osfionr:finrfiur'rrtruriu:rirnfriar:fir

nriudu ornsirril:vtvts

1.8.3 tdr3uuffi nr:sirumonrmnlula6ornsir{il:stmq unsi6nr:iliurvrnlulnfi

dlt{rn u'' r oru fiu il : v rn snlvr u

orsacrdeanredlcfiulru
rsscna'rnudrrfiucru ( r6iou )

I 2 3 4 5 6 7 E 9 l0 ll t2

r.^^---,r--^ ..-".". J.. - .+,:-^J^.
t urst ral

z. finurrvrnlula6dn 1 drdordorfiurnfssq

4. nnaouuaciliu udrnf or n'srl:srfi u

s. l#rnfscfonffi rJscru'udldsond'neo rfi u{o4a

6. nrlodolluasdouraS! doua

z. il:cura irn:r;r{ unautJ:na{orya

8. sonuurrnnlulatlilridnlurcau

9. f,nfir:rfiru uavaqilna rirteuo

a
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dilnfl 2

UlITIUYI?U ?::6IIR::IJ

z.r rj:vthrtavfiorulnl:iroirRurjYuornrn

z.t.t nr:r1urrruflgffn:nr:rirnarrudiu

nr:6'unliqf,n:nr:fi rnrrrrduuasfierurRl:fl o{rndo.:fi rnerurdu'tdrfl uuurvrxlil

rjnr:ldrhvlurydclotnrr:Jirornm:rsas16uodu 1 nu*rodo.:ii'nar:firnnrurdufiogilnuna'n

t lnqj r uda rndo{6'oar:rirnlurdurirnrhfi6'nunsrirl#loar:firnrrrurdurfluro.rr?ra? d1:
o d C a rrurct iia - ia dr h 6q9 a

drnerrurButila?til-oQRfror{rlrJlufrfrilnrrrud'urirfrov:stfiunarsrilu"torirh{qorra4ru^aoat lu
qntrsn 1 uoruTrutfisrfluar:firnrrrurdufifisill#riuundnarufiqn uriluiloqriufi r,tEoould

rfl uar:r4rnrrru rEufi fi errutdflurur nfi dquvru

lufl n.g. 1822 n'rRu1$pr reo ar ri'rf (caeniard de la Tour) nri.ralfrrga 'ldrirnt:

flnao{rfis?fiuanrrsinqnro{rrnd6mof uavlufldsrrurfirur'l? rsri (Humphry Duy) uavfl

eirurosrudo r,h:rrsrd (M. Faraday) urird.:nqu tdrflur;nna,,rnfialulrarirl#'lonorulurfis

narurfluusilIilrfiuruaalddrrfo lufl n.s. tsz+ nrflu (N.L.s> camor) nrirnlY.rrsa fildyru
- & g 9t 9t o d q atd - !, d J dvtg

ilaRtuo{9ru1,o{xa0R5n'r:YIr9r?1ilrgu uau luil[9rs?nuuuro{ nquflqolililadldsr:flo{lfl1R tgl

QRUIOORrFft'ttTr:

u
z.r.z r{srulnrrro{R'r:rjYilornrq

dotifiuldllflurnfo.rrjiuuloln,oduou:n6o duJ:v6ufii Inrryr'l urunn66 (Josept Mc

creaty) urisauigoru:'nr 'ldrJ:vdufduuasldonvrcrfirrufirfimilitufl n.a. l89z rcililno{

rc,r r6sn'ir "rndordxo'rR'rf," riru n:. iaf,a sriuaud nrfrEsf (or. willis Haviland canier)

ruri.ran igorru?nrrfurfl uq n na us nd a'rr',roo.rJ quqilil Qfi uasnrrudufl o{o1n'rfif n ufi rrr

rJ:sernndrr*otunr:rjiuornrsluI:.:firur{d:struu,ndoodr.rornrsfir[rh?ornrsr$uaqrnv

dud'rtilrti dro rudofl n.e. tsoe uavlufl n.fl. telr nrfrEuffildrauovrqufiqarunaaraorf
a a dl as

fl o(tt1taodil1nil?f,?n5[n: o(t Raotil: nu

lu:cusr3ilu:n nr:ili:rornraldgnrirhJldlu'r'{n15Eerd1?rn::rurfluri'rulnqj 0un'ru
I

ua'rarn:rruIannirtt:nrrde 6.rldfrnr:rflwur:vurnr:rJiuornrf, rnoonrlilqndurr,iro.rurlud

I

I
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z.rs rir,$rfrsrn?'m.uo{tRr:ilYuornrs

+

d.:'ldnrireudr nr:rJiuo1R1fl fio nr:n:sr{rsioornrarfiufioro.uqul#r{tqoru4u^rtav

or',ud'unu.rornrs'ldrfluhJsrrunrrrudornr:tuoiitiu 1 uavn9orur f,ubJfiosdornruqn

nrrru?qvrfi'r,urnlluuouulurro.:ornrndru luuxil:srvrgdrriufinqururudruuerrirqana4fi

o.', u du n nru u?qm fi',,u r o', r ro aao u lu r t o { o'r n l f, dr u iu q ru rei a c o dr t l{d: u niu n r : rJ iu

ornrgnrsludrfnsru nruluuo:J:vqru rfl udu

Inufr'rliludr nrnji:.rornraoroutisoon'tdrfl u z il:smvt

r) nr:rJYuo,o,o,duoarildulu rfl unr:rJiuornrafi ritcistaiuqtnril n?lil

auru uayil:vfinfinrulunr:firrruro.rfrnufiordsiliofixruoqiluiirfu srfi nr::Jiuo'rR1f,

nrulu#ru drrinsru f :rnrfl uuerf l:.:fl sruta q a"l

z) n r : rJ Yu o', n', o rd'u o'r r q er d 1 ?r n r r u rfl u n r : il Yu o r n r n,rr^ u o. u q u o't.,

rJr:fl1n'rflluR:vu?uRunfisr lunr:rir.rru?n'u ttavnr:tfirinurnanfiotoirr 1 sirsdr.:riiu

n r : :J ir o r n r olu q or an n : : il n o il fl^? rsr o $ I : r { r u vr o ff r I :.ni ru u 1 .4 a.'l

Zl.n ntnn l:il0{rn?1ildu1t (The Principle of Comfortability)
9t a r q r, ior a a q I C i 94 !l . - a a
olnuQRfl {ogn1u lufi o{nilailnsndRfl?{r?a1ililir rfl 'l0vr:uEdn tilduluuasooon

rfiuadu{od.rrnsrdarilfisf (Lavoisier) fnmfi nldofirLruruaoil 
n.s. tttt ito.r,fiuo.lur4ul

ruriuclo{ufra cq tu#o.rnrnnr:ilru10ro.:nu rirl#nufdndsrdpr

rtrund r,lou tvtmtnulnrr,lof (Mor von Pattenkofer) fnqtaraorf ndufinuilnlurtsrn

eir{'til rrrtdrauoyrqufrro.rrrrluiln.s. 1905 finErf,rasr#6o r,lgnrn (Frugge) ldrauonqufifi

I a qg,VY | 4 ut u | | td rtl 9q A |aa I q i 9t .
u{n{ l,l, t9og0un{ilEt1lJu?1:1{n'lflfloitfiuo'r0rlj:u1J taniltn:o{uu9ldu9liln1u luT0eno{CI'lg

nrrrugoufirfinornnr:fixru drnaruguuifhialilrinsuilrrroonlilrrndrrnrotdruio{n1R

qar m4fi loru:0u4.: fi ovfi ararirl#fdndedsrhi aur u

2.1.5n?TJdrrur:a1unrrilYufi'arosuqurfl #rcirfru?.rrnodou
I d r o i .a qqggt v A 9 a d lt A

51{n1UtO{lnUiln?1ildlil'150lJ:ginvt0vlJ::J9l? ll4tfllRUtt{ttt?naou tufl{tt?oaouYl

uuradu rdu16oprnvuofrlncoaonr:qcgrflunarruYouornnr:urlisflrosnaufr finarfirtfr

o A ct A . 9t a e .gd
lufr.ruasrdorufiou{ur#urf;onrsruru6'ruaynr:usii.rfrrornrrru9ounrnn'eurirnvrfiu

aa-j
q or ?f 4 lJ uu 9.r'114 u { a n q 14.:

Y.44rGldgt@.uaaqa.
1,U nJOOg tURl?vVt5OU095'l{n',lUnU03fllJtfi{lOO0RtJ1rvtOOlfl0n'lT;gn4UlJO.ltt4{O T?0AOCopyright by Mahidol University
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fi

, qlil?i4firo.:fiarnri{ dr{nrsflowqudarvr:nfircru'ld'?nururnlunrrrJful#qaru4ru^te'tdr.t

nrul#nsiilu6ouqnnrrv odr.r'l:fi n'riln?1ild'ru',rodfi fi tuurrsr,fi trin
orardia

0lR n'ridl:ronr drqar n4ru-t ordrr nrufi rururv au fi qorfi o 33 o{tfl1 (qar u4fi rn6oruor

firrrris) nr:osl#drsnrufiqanr4u^d.rncira narruSouornnr:upii.rflosdordur{uf,fiunarru9ou

fidr.rnrudrsoon nuoshifdngouuforurrfiufifrulo drqant4ru^rorfirnrsnJfiuuuila.rrdn 1

rlou 1 irournerR'r:nJ6suuilarqoru4fititrhfirldnuff;n$suniouurrviufiviulor:r r€un'ir

"flouurnrfluRar{" (neural tano) d.rfiril + 1.5 o.rar fiinlosldwrsfluru^tsroftun:snjrsdr (dr

rfiuurfluqerm4firorornrsosldrJ:su',*odond.rcro{rirfi) rfioldrndo.:rJiuornran?1iluerR

oirrrorqaru4ru^ + 0.7 o.rgr 6rrflufiuoruYr'td

daunrqfidr{R'ruflo.:rrqudfi:Jgffiursionr:fir{r'l:Joqjlur::urnrauurrtdur{ufir{utn

Insnr:uodaclo{rdura^oq n?luuflneirr:s?r'irrqorn4ru^ro'rorRrf,R'ttJuoRuasqflfi4fito.r

srnrsnrulu#ssrJirLornrs drr7nnsn'ruqruhil#rfiu z orer

z.z ar:rirn?rildiil

2.2.1 rloffiilffi torar:fi rnarurduds1osn'r:
A o d qY d t oi t q .

rn?orfirn'lrrurEuqnldsrufiriasqoru4u-fieirsrTuurn orfisY{ueinr:iliuornradrnr:fir
9t d a o cl qy
r{orrdu nr:rdonar:firnrrrurEuhirurursarufiuvu^nrorrniosdsr rravqorarutior^n1{qaril

JaaoaavlAd
flnfl1dgt: oln qil?r4il:srileJ rrasfl?'uJ9u:gr?lu qflfi8iln?ilrtlru ttasn?1iloun?ilttuu0,lll

n?1ilrr1nq

qararurififi do{fl 1:0rRd'r:rirnrrrurdu oroaq:J'ld6'.:d

r) nerruffu:vrmuovolosq{?romru'rs

er:drnrrrurdunr::su.rufi nrruduiiqs rfiohit#rfi nqqryrnranrrdrun?'uI

dudr dursrirl#ornroiauirlrj'ld o',rf.nuournrqr{r'lilfin5?0dolJU'rn uasrruaoirr{rlrjlu

:cuuudrfiriril'ooon'hJiirurn sd.rnr:finrrilrTu:su.ruq.ronirl#o'or:rriaunr:dnr{rd.:osrir

1#rJ:sfi vrfi nrnnrril:^n',rrnuo,odurdnqrdru

zy nerruffornail uriuos slood',r,t u,rnu"r,

dr n arru sTu n rr uri u d r rruco'lo ar : fi r n rr u rdu q nri r l#rdu a urn v n ru uri u lo u

t

o

rirlrriordurafoornrarrior6u 6'n:rti:unr:o'onsrfira.: drosrirl#rj:sf;vrGnrnrfirrjiu'rsrifloir
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tndo.rdnqrdu 6nil:snrrud.r 6o drnnrudunrdrunrrrduqsdra.r n?luilaoafiufircfiurn

du,,urorlu'fi rrfl ufi oydo.:airqnds.:r4rnrrrrEul#ufi .ru:rfi ov#ouar

ly narru#ouunlqrornr:wrmuna:fi Eirgr

drat:fi tnrrrurdufi rirnarru$ouunlrfl o.rrRl::yr?r oq.: rJ?rurarar:rirnarrudufi

luarulu:suurncotfldnarrurdufi do{ nrrfi ocdo0ar

t) rjBrursr:drrilrv dnsrrqnrstol'lo) na:fi rir#os

drar: fi rn'r rru rE u fi ri rn rrru 9o u uEl { I o {t n 1: R a ru rfl u'lo qr ua y fi il?ru rsr :
drtflrvflotlodrrJ:^ufl:fiqnqurn6o.r6'nuvrufifiosrlouar flil1erflortrndo.:rirnururdulunrrrir

aedir-dd
n?rilluunrYrrnu nnsmnatld

o d r.r'l : fi sr r il 1 u n : fi t o q tnd o.n[ r rir rd u su^ o 1 #rndo r o'sr ur u u o s }i.r t u r o rd n

ot ar:r{rnrrrutdufil#na:fr:J?rursr:6rrnrvriourl'roqo dodrn:rsnarru6lflulunr:rfiril?rurar

lofirirurnfotdo l#rfiusnofiovrloqriunr:andrarros:J:sfiminruro.:rnfordnnuuilould.r

s) ffrurJ:sdn$lunrr14rsruna:fi rirg.r

1 u r : : n r q ar a ru rifi vr r.: q ar u n a ar a n fr o.: a r : fi r n r r u rd u fru rJ : y fi yr r*1 u n r :
ri r.:ruriluqoraruri6fi drri'qiiqn oiorirldsirulunr:drr ru

O #rurJ:v?ndlunr:rirnaru3ourorei:rirnarrurduna:fi rirgs

dru rJ : s fi vr t'l u n r : il r n n ru 9o u r o r a r : fi r n a r r rd u n r : fi ri r q r rn^ o 1 dn r : d r u rn

nrrru#ou6du

' l)narruufiorarn$qsr:frnarrudiurua:uacar:riraarrudiunlona:firirsir

I n',rdur',unfinrfirrsrirl#narrudrumrurorer:rirnerrurdunruluyioao#ou

a.: uau Rl:qrgrfl unarru 6'udosa.r

E) Gn:rim?rrurfiuna:fi rirnrflo6ransr?fl (dielectric constant) sir iicirnarildrunrubl

fl rqsrravnlrifro ndouflaqfi rfl uourunlr{rl r

qararurior^dsnrirafi nrrrudrfi qrfl un^nudrriuar:rirn:rrurdui,iosrirbJldlu

tnfgtdortuufl o (hermelis simpressor)

11 ar:drnmlrdunr:iiqarsilffi nsd uuaotuo lririrrJfr ntorfrulau; qa q lrifroniou

Ian vlu igffn: nr:ri raa rrr rdu

to) ar:fi rnaulEu'lrina:rfl ufi uuasquoo

r t; ar:fi rnarurdulrina:fr onh{uasrsrfi odrs

t
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t2) drniro?rildun?,:rfl uarrdr,rrres*alsidrs r{iofi nr:Ya'hraooRil-1

t3) dl?fi lnrruduna$l?rnrqnuasilr'lsidrs

2.2.2 qilduffi nrqantnanrasrd{osar:frnarrudiu
9tl

d15firn?rilrduna::sureffinnruduqrn'irnruduro.rrJ:iu'rnrg fr.:iiurco{lorti'unr:
i,rr -9btq A v g .9frlfiaclo.rornrar{rlillurvrJU ru-o{0'rnn?lrududruqn (dunzrrurTudr) drndrn?lileTuflo{

ilrru1n'rflrraclu{ilc16e,efiu fiocairul#il:sfivrfinrnrfiuj?ursr:crsqndeq6'oardu ryr:'ry

dsr:rdrunr:dodrnr druruqnndrncira qn16oocrorar:firn'rrrur6u6.rfinarrudrrTryrurn Isruvir

hJudr er:rirnarurdufi fi lore^ondrovgnl#lunr:rirnrrrurdufi qent4fidr uavar:fi rnrrurdu
i4 4 qgrq c d i a , rq . 4 o
mil1olao94{0sQn llu trJR15n1n?'tilrguilqflflQUq{ (n15il:uo1n1f,) l9lreo0lJo{d'r:vr1n?'rrJ

rdu6.rrflud'r,und,,4,o'irar:firnrrrurduarrurtotrrnufiqaruqfidruru,nu'r,do.u6'ufi

dornr:ufotri n-or:orrqararu:ior^nr{qarfiilaflanfRtz, R 22, R 500, R 502, uoulrurfis qaq

rfl uar:rirn:rrurdufi ru rurvdrr.rful#srufi drsqonr4fi fi nirsornnr::JYuornradr nr:fi r#or

ruu

drar:drnlrurdufirirnarrugouunl.:floqR'r:rvnduq{ firir:J?ilrfl:,ilrrursrorlodr

:J5ruror:fiqnqu,,nufifidornr:6os#oua{ flurFriro.rrn6ordoffd'ru'r:CIaaasrndor{rn'lrr,rduii

rrirfiu uJ6uurfiuu nzz drldf,uufldilarulunr:rirnrrrurdufiqanrqfisirfiu R tz ocr#udrnrr

1#n zz arur:orfiun?lildlillrnlunrrdrnaruduclosrndosds,rndosrdurfrulddr ooz (rirdr

ff,$iuiiudruil:vurar 60%) ry{srvorriu n zz d'rfisilldfiun{xrrtlurndosiliuornrn qaq

ruasfinnrudr6'qlunr:aqru'ro{oirrnfor Iosfi:hJudrar:rirnnrurdu6rn::fiil:^usr:,ilrrnrv

ror'lodr

odrr'l:finrulun:dIo.:rniortirrirrduldrniordnur:l.rouIdqfifinrruarrur:olunr:

firnarrurdurfi',tfu 6rrfluocdosl#ar:rirnrrrut6ufifirjirrn:6rrnrsfiriou{r.rar rCofiosrfiru

rJ?rurarloar:firnrrurdufi'h.ra:u rJEruror'lofirnfsrdnuurnouftirqor{rtJdnedrsfirJ:v

fivrfinrvr:J:silrar ao-oo dmio unvn?1udrrur:olunr:drnlrrdudrqofi,firrin drurmqd

Freon I l3 6.rdrrfludrmiuldlurndo.rr[rrirrdul#rndo.rdnuuut4oulci.rfifinrrruarrur:olunr:
odg

m1n?'tilluul.tou dl

I s o1 u l 9 a u o d rd i, A u a
na't? [ouYr? lljrra? qiluauflo{ tocrl:m1n?1ilruult:oouyr0'ruooRlr10'rntn5o{oou

A I Y I J o u ,o d ' lt '
qnrmqfrrioudndr rfl:tvqvriun-r"tri,ilrrilufinsdor:curunrril$ou0'rRR:silonqurn"ol#

r<d4dqodrdhodFr
v{Sosuriluar:rirnrrrutEu lutrnrndr:rirnrruruu?.troou rsrordr:rirn'lrrurUurG oou 22 fr
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riruoonrurornrndo.ro'erfiqarnqx^riou{r.rq.: rirur'l5oou soz dqriluar:rirnarurdunrar

rf : c n o u dr uyl6 o o u zz 6 ru ru 48.g%l#q nr u 4 fi r o { d'r r li'r n ?r l rdu fi d r s o o R U r 0 l R rndo.r dn

$

vroad.r!-tAA
2) Rl:nO n:oiltuuua]:n1n?]iltgil rtas n'l5tdoutdtjlto.:U1rluil a ociu rilo{

n r nrJ g^n?urn1{rnfi fl o{nrrrufiufi r{r'hJ fruar:rirnrrru6uuasfrulau y

tdotornuoilIiltfi uncaluludr6 nurudufi r{rhj6rtraarulu:suuar:fi rnarrurdu

i - dr I s lo - i @

9t'loutljulJ 5 v lusuftll4 :iltn: 0ito9l

z.z: lorirluar:rirnarrudiu

rdonrrrud'ur{r1:J1u:surrdl:fi1n?1rurduro.:tndordrnrrurdufiorrfir:lfrn?urfrilar:
o ct I q 9a . a ,t I q o j o d

n'tn?1il[u1.] ttagRo l?{tnon?]ilq{u'tRttagfl9tloit9t1.: dl llJR1:vt1{t'luflo{tn:o.t?l1n?liltuu

n?'luti{ulnuavdpr{o.rrfuunneirsriulilnrilsfiouo,{dl:fi1n?rrurEuuasiliurarcJol

n:rrudufir{rtrJ nr:fiornlfluasA{dnil:n qaq oqidru n?lilrj{ulnuascTn{ororo uri.:rflu z
I

rj:cmfl eT.rfi

11 nr:u{rffamsdrluardersrrsda rdosrrnnerildudoqiluer:fi rnrrrurdu
nlmarulu:vrJU 

d1:d1n?ru6u1u grJrowr snrirrai

luqrJtoston?l-uoilIilrfi o (Aqua-ammonia) leu'liluundrda:yinnuouIilrfi u ril:rsnvriulu
4 iq9, S d d tt r | 4y q I i ' e e

n5frflo.t5sulfrlfuoru tiltuu0ir tilnouuroflnroir ruo{r01nn1:ufi{d?ruolrirrirur'16oourTu

rfi ou o c'hi a va r urJu riu rita a

z.z.l dnGrnraoioflaq Qnfluences on material)

lu:vuuar:firnrrrutdutortn6orfirnlrurdurfuldlauvuaviaqoiru 1 il'rRU1u rl,r:'rs

ottfu drtfi1n?1ilrflu6.rdo.rn'ranrnr6ruri.rnr{rnfiuayilfindnaonraar nfordouoioiaqiil#

1 u : s r r ar : fi r n r r ru rd u rvrdo o c 
nl 

dhi fl eru : : ru fiu frn n d o u tr6o ri r l frfi o n r : u. u n u o du

vlEooufiurnil'ruil41gflfin1#16onldsrrilnrrilslo.:nr: rfluer:firn?'uJrdufin.rnsr

arutifinrqnfifi uashin'nndouiaqfil# druirnr:1dy,l€oouriufir?onr::cir dssiolilii

ruiotilEuilrfisrrirv'lEoou tz r,16oou zz fiuur}fufiovrirl#ur{u?uno.rrJrnn'ir r{5

oou l2 ff.rfinrasiotitriunciodudrs nrrildilfiuf,:sudr.rartfirn:rru6u ,irrTu,,ururlriu{.r

tllRiltn d'rodrlrEiu drorquan{qararuriefdrunrur,lSoould6rfrsud,l u'roriuoru?ufio{utR
dtA-dqo-!-

r:Juvrrfl u ruo dtJ fl dnil u'ru u
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v{Eoeurdousior?rHn noqrer{ vro{rfl60{ {a{ reirinndoulansndilosqfifutifiri,lu

naruurunu'tfioruoqirurn Inuvnerovqfirirun'uvro{ua{ rdoat:rirnrrrrdufiririliousanoao

rJuodd'ru

nr:fiorndoulanclnuT{suuurfu duoqiriunr:fidsrfiorJu orfi rir ur:ryy{Soou,uorfu

tqaos sdr{1:fisrru ruasfiriruruaunuori't,,nso1R'rfl uasno{rrardaufirsrfinlaln:6fia
(hydrotysis) du uur}lruddl rnn ldfn n'u rGoo u t t ua s r,l5o o u t t I

uoufutfiufi'nndouvto.:ttn{ttasno{rilaoo{ nasfausrudilmo{ruo{todrrquu:r nr5'ls

nyriulanvnrcirriudrhiornldlu:yuufilduoruIilrfiu (u:oud orrl#rflurJ:sfiurounar
(bearing) ld rflr}fffi rirrTurndoufiroqjnaooranr)

gf

2.2.5 Rl:fl flilfru rirffunriodu

r,li o o u nr a u fiu ri r riu n d o d u T dd u a s l n a ri s u l u : s u u a r : fi r n rr ru rE u da s fiu usi rd o

:J?ruranirfur.rriodulurieunarfirurnrfiu'l:Jnsfinan:vnulunr:drrrutosiqffn:nr:firnrrr
.4_ -J,_-4_ __ ,_q- - e d ct A - ; I
t0u uuno n?1ild'tru't:o tun15Ttln?luluu0vnouoga{ rilo{01Rn?1ileru:stttudral nt:rirsrn
----.!--.' ' -e!- --- -i,-"r i rdo r d , t i rn?'lll:OUnnUOUA{ tTl:lgntlUll'lllUYllRlgOgTl9,l?flO.11lOOt[?lJOt5tgtO5 tlaytntOln:UtttiU

,AdJ-
nl:ilaonuta?a{ nI:1vn?'r:Jilunro.:u'ruuana{Isrunr:fier:drnrrru6ur{rurnrarulfr6oor.r

ttasqilRlt'tnuotirtTutttduuu't ttsrn6':tflun:nuaylnau ,uouoo',nq*arurio^rosvlEosu {ociel

{o.:d'.:nrirrhioroudnrda{'ldnaonnlil rn:rsnsrfuriouoslft'lioou {l#ftna:finurlfr{rlo
q or aru rio^t o.r r 16 oo u1#r{rh o dr.r ri ourfi

:Jn6udr ri'rrfu or^uruf,rtar:fi rnrrrurEuIn unr: rfi or,lo{lusrour?rurdurnio.r r,ls,rrfi n
4-..-,a- -^--^.---e^-- n - , A i A e o A : afruuio.:0rnfl15fi1n?liltEunauor'l:JlurirfuuriofruflBrcfrrn?o.rd'nuqnrirltu disr5urdu
--4-------!r-,q-.-9!--y d v du q - o d 

^ 
! - , A j

ln:o{n?1il9ru lufio,ilJotl,r?u,00sana{ilultvtu tnuaydl:vt1fl?1ilruu tuu1ilu?{aociur:u:snrg
t d d q 9ra , j jo

oonrurotirl:?o[5? ilr,rahirnor'lo.rfrufrfl=rcro.:ilrfu uasusodtriunvgnqor{r'l:Jlun:siloR

qunuotoius6'oro19orufriar:rirnnrrdu ornrfufiovqnri.:oior{rlrJlurnio{n?ilrriluuav6uril

rJor:rsrof S.rqnnrqfito.rtiltTud'ru* d'rrdrn?lilrdufiovruarulurirriuurnrsu lunr:lddun?1!

9ou (heat pump) luqqraurrdtna::1o.rfru{odn{ordrncir? loul#firndorfirnrrrugoub,lflr

(elecfric heater) eqilud'{drfutortniotdo tvtaol#nrrrugoufiurirriuc,orsfirniourqorir.:ru 1#

qarrqru'rorrilriuuqiii6'urnr:lnoldaivrdneuqruqaruqu'noon?uqil

a
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I
risnr'clinordu rrrin urdurrfi na

!

z.z.s rfiafifi sillfrtuftiuufi r aarrudiu

rvr.l. (ryr nlu laidrrtrral,n"onr:rifl u rilinsrn:) / l s

d1rfirn?rurdufildodr'ruildfiarutu:surlfi1n?1rurduuasrJiuo1n.rfl fioqj + il:cmn
6o

2.2.6.1 chlorofl uorocarbons (CF Cs) 16'rrri ar:rirnnrudu R-l l, R-12, R-l l 3

2.2.6.2 rrydrochlorofluorocarbons (HCFCs) 1 6'u ri a r : ri 1 n ? 
.trl 

rd u R-22, R-

123, R-502

22.63 Hydrofluorocarbons (HFCs) ldlrri ar:rfirnarrudu R-134, R-125, R-32, R-143a,

R-404A, R-s07, R-407c rfludu

| 2.2.6.4 lrydrocarbons(Ircs) tduri n-eooa rfludu

23 n'l r fi "l n ? 1 il tE u tt a v q rJ n : ni fi r n a r ru tE u (nerrigeration and refrigeration

equipment)

z-l.t il:smnnosf,gffnrnr:ritnarrudiu

5qfln:nr:r{rnarrurdufificrill#riuodr{rfldilnrufr iqfrn:nr:rirnarru6ulnsnr:nnd'u

louavigo'n:nr:r{rnlrurdulnanr:qer6ru rn€olrirn'rrrurdudrnilnr::Jirornrafil#fruodr.:

uvrdrarufid'.:fi

- rnio.:rflrnrrrutdutt:runqdulo (vapor compression refrigeration unit)

I l. Svllllflulerdrlotggt:,: (direct expansion system)

a) :J : v n o I dr a rn 6o u4 r n m ru tfl u un s rn io { d r a ru rd u (rnf o s rJ f:L ua v rih n ru

daa
tntoitfl ftvtotlaur,tnnil q )

u) rndosrJiuo 1n1flullUEe

c) rnf o.::J it orn rsdruir #o.:

2. :vullflt tudtmr.:doil (indirect expansion system)

u) rnfo.rr{rrirtdu (water chilling unit)

I

u) rnde ltfi rrir rduldrnio r dn uu u r.r o u}i r (centritugar water chilling unit)
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tnio l fi rn er ru du ul u g or fi l (absorption refrigeration unit)

r. rndo.rritirrduuuuqndildurdur (single srage absorption water chilling unit)

z. rnds.:rirrirr6uu:.ruqo6ruao.r#u (trvo stage absorption water chilling unit)

zs.z fgo'nrntfritn?liltdu lnemgeration cycles)

2s.z.tigdn:nr:ritn?tildilroqnf o.rrJYuotn'tfl uiluqa

l) Rl:lgl?lt @vaporation)

6uailor:rsrofrfl u*uucrerviofi rmiunEu ar:fi rn:rilrdurfi a:ocaen?.ril

riua.:utaoluapiru?rdrcJurud'r (expansion valve) uns0sQRr[0nrirslnsl#tiriiruar:drnnrurdu

rcir'lillun$iavviocJs{6ua:Jot:tsroftrir 1 fiu ar:rirn:ru6u:sruuraryfilnabJnrruvioqnmr

n tr ru 
go u o r n o l n l dfi o Gis o u dl vi o (o r n r qfi m ry u rl u u n r ulu #o l) rfi o or n r a,6u a t rfi r n'h q n rir

dr.r lorirluo'rn1f,oun?ruilurflunurri',,o'rrrufiato':rndofirnerrurdu nuurirrrngna{lu
ij e

oletulvt{rta?Qntvt-tlt,oonhJar:rirnrrrutdurmaroyrio$ 1 :vruurfirunrrruiouualsrornr:

rflulolutnrsiilnal:Jsrrilrer?iorBrsfiarrfirnrrrurduruar:su.ruosfiar:firnurrdur{oiirflu

qt o.l til a ? t tn v fi rfl u lo tu n r rv dn erru du (n e r ru d'u : vut ul ua v q ar u q fi (q onr 4 fi : v rfi u) o c fi ri r
iJo

n.:fi nvriuqnru4fi:vruu6.rommr'ldlorJnr:{onrrildulu6urrJor:rsrof

Z) nr:dgr (Compression)

rndor dor qnror'loar: d rnrrrurEufi r{ra'{:vrfi ulu6urilor:rnofr{r1il

lun:vuonqlrdot#nrrudulu6uerJor:rflofeiroqjrauo uavl#qoru4finr::vrurrrloral:dr

nrrru6ud't tatst6o:f,urnio.ro'e6'ntoar:r4rn'rrrurdu1v?oqilunrryfiosrirl#rfluto.rrun:nld

' o1 a a qy* - J ja I{rs {unoo'ptlfifrnarrurTuq.r ri'rfirfrofiovuilarloar:r{rnnrurduhi'nd'unarsrfluar:fi'rn?1u

tdutua:6n ndt.nufidornr:drninnr:dp,rfuurnrnruo,srofdlddurndor6'n n6'.r.:rurfuldl#

fru'loar:r{rnnufiufign6'or ruaolsar:drnarrurduqnqnorn6urilor:rsrofr{rlillun:suon
_4_.- a 4.- ;_ rri ra . o d v ^quflo.:tn:o{oo qiluQlJlo{d1:li'tnarrut0u0sdrnr ilsirtioloar:rirnrrrudugnd'nqaru4frror

dr:rirnrrrurduovru'rduil3urarro.:ar:firn:rrdufi'lnaruluigffn: nr:rirn:rrrduduo{fi'l

I

a

rJiilrar cro{ loar:rirnarrurdufi gnqorr{r1:Jlurnf os6'o
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rior fi oivr ord'u uuriil ura'uil fi n a avr.n. 0nnlulaidrur,.rcei,rn"snr:fifl u rminur nil | n

3) Rr:n?utrdu (Condensation)

1 o e r : fi r n r r ru rE u fi fi n r 1 il eiu q.r ua s q or il g fi q.r 1 u rn do.r dn d r u.r : o

r:J6uul#rflud1:dtn?lrurdurrarldlsrsnr:rirlfrdua.:Innlfiirr,rciordu (Isrsldornrslun:fi
-^-- - d e e - ilJo{tsuuufrtcurunrrilfoudauornrsl fiqonr4n^rJnfir::ruor uioosnrirednriund.r.jrloar:

firnarrutEutslt'lufl?1il$ou (narx9ouud.:clornr:nruuiluI l#fi'uriruciordu (ornril tu
,oiuonru,,rju rfisnruuriunarurflu{oirrua? rir (ornrg) ldiunrugouflo{R.r:n?uurjuocfi
^----^s--d- - d rqililQUq{fl u uasQR:sutuooR0lnln5o{n?uuilu rersfi affi fi rnrrruduril6uuorn'10lil

tflutottraa ar:rirnrrurdurvo{luanr:vrirrflu'lsuayrflurouua: n.rrrdu (nrrrudu

nruuriu) ttavqatu4ru^ (qnruqfinruur.iu) osnod,n:rrorriuq*n4finar:uriuotnnrldloU
I

nr:innrrrudu n'ltru9sufirru',uuuor'.to,orouooauuriuryir6'u0.rail?Rflo{nerru3oufi6ue:Jo

r:torofqoorno'tn1fl (nrrruarruualunr:drnrrrurdu) uurorudri', (r:JduurflunrrruSouy loro

ilornoflunr:ciurndo{o'nlun:fito.:nr::Jiuornrs nrrrugoudrrrluuunhJfirir:J:sr 1u r.2

tvirts.:narruarrurtnlunrrf rnrrrrdu loar:fi rnrrrrdufi narurfl uro.:rfi arlnuarurg:aitu

tndotnru,,riuoslv ariruvior{r'[rJfi.:ardrrflrs6'r nruldn',rrdq*n4firorar:firnmrurdu

ru a : fin o v fr ri r r{ r n'h q ar r 4 ru^ t o.: f, r : fi r n r r ru rE u ru a r dl d"l fi n a r ru du n r u ur.i u 2-3 o.: f, 
.1

a

a - o _^..*.^-__-_^di^__,___---__e4-^-s_ia __, ^id , A v aqilil8il10.:dl:n1n?1illuutila?m${1n?1qililQudilsrrilFunir qaru4ufrrBun'itqoorud,luTo

qaruqfrrdut6on (degree of sub-cooting) lumxrJfr:in^r:rfiurul#ar:rirnrrrurdufivrrlr{rrs.:
J e a o j , A v

?14?fl U',tsst?ilqotuQiletln?1qnoilq? 1-2 o{f,l

4) nr:{srr ffa (Expansion)

q rJ n : aid 1 de? r u ir a o n r r ru n'u r o r d r : d r n r r ru rd u,n u. fi fi o. r ru d'u 4,r

lurndo.:nruuilu1#fin:rrududrsrrrufrdo.:nr: fio ndrrsrusr':uns?iounflaar6 rfi o a r: r{ r
____.d_ q t l__ -- q A I at ai a - o dn?luttjlJ lila9{'lu?14?flu'lu9l??ltovl0ttflilaarinarrupruovaqa{ ttavdr:firnrrrutEunytaran'e

truutoloorttufin :rdrcrurud'ruurtroflravusrfinrfluuuufiu^rrilldfiuundma'.tu .,dado,
ilSuo-n:rnr:lfiac,orerrdrnrrrur6u rdotri'qeru4fifiqrn'irqndrusTr ufoqoru4ru^3ouarn0.r

(degree of superheat) c,oltoar:firnrrrutdufioonorn6urilsr:rsroffirirn.:fi lurnfss:Jiuornra

turotdn 1 rTnovl#rirunilaari drfirduriruqudnar.:nruluuasnrrilsrrfinsfirlfildnrrru

ttn n si r l t o.t n r t ru o'u : s n d r r n rr ru riu n e r uil u ua s n r r ru du : y nr o n ril fi do.: n r : un s l #rji! r al

dr:rirnrrrurdufilmaausrlrlfrdo{nr:deu drrfunr:ldviounilaarErfuorrirlt?narr

duaoa.16nri:unu*ldauar:r{rn'lrrdunrarfifinrrru6'usirovh,rar{r'hJlu6urilor:rorofqnror

o

nrru9ou:sr?ru0'rRornrf,:ou dl udr:yrmunarurfl u'lo'l:J.duu 1Copyright by Mahidol University
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2.s.z.2flgffn: nr:rita?tildlurosrnSocirrirrdul#raiosffnuuufi oslds

iqf, n:nr:rirnrrrurduro.rrniotrirrirrduldrndosdnurunoul,hrun^ourYuiq

o'n:nt:fitnarutducJotrndo.:rirrirrduldrnis'rdrurililqnqil 'loar:drnarrurdu frfinrrruriu

oir ttavqaruqfidr lu6uarJor:rerofgnqor{rhllurnio.:dnlnurirurndo{usRro.rnf a? (tquid
.9

eliminato4 fifisrd.rtuu^oviofiriruuu,nou,,uonu'rruaahil#r{rbJturnioro'pr lororarrrir
d thro o s i ' in?lilrgu0sgnqnrrlrl:Jlultlrfln (impeller) ruo{tndo{o'nlorurirudunl{qo (suction nuo") fiod

n:lnrst{rcro.rrndotd'srrfiorJiurj?rurarnr:lilacror'loar:drnarrurdufir{rhJ loar:firn:rru

rE u fi g n dn l #fi n a r ru d'u q.: ua v q ar il 4 n^ q r n v q n ci { r{r l il t u rn 6o r n r u uri u s y u l u n ?'nr 3o u 1 #
-!rdirnfluilrmriotEufr"trarulurioc,otrnioqnruuiluudrnuuilurfluroquar dr:rirn:rrrdurua.l

oslnar{r'lrJtu#o.rqnaos (float chamber) da*riouqiiin:rnars6ur:Jor:rno$ rdo:sdrro.:

ctoltiln'llur{otqnaouqodu qouuuoslflnl#ar:drn'rrru6uruarlmaoon'l:J ar:rfirnarrurdu

0vaon?lildila.1 uas0sQnuoniiru'lilfir6urrJor:rstofloutd#riiru (disributary) daud.rttli

frucros6ur:Jot:tnof dr:rirnarrurduruaafiuondrsoon'hlqnnrurgou o'roti'rdluao{nrulu

vistotr6utJor:rflofuda:stfiuna'rurflulo idruduigo'nr,f'rlnri ar:r{rn:rurdurnar

fi fi qar u 4u^q.rriauud'rfi tua r{rbJlu#orq na o oov gnfi nuhlrJ luilornofl#:sru unarurfl ulo

nrrru$outml{fl0,ltRl;rsrl,rrJ0y5slJ'tunrrru9suooR01nc,qa?ncJo.:r,ornofflocfTulilh?uorsrsf

#ou,f,'pr rfi ulrJ uayl#uornofnumrusionr:1drfi u rird.rld

drrdrn'rrrurduurarqnfi er{r'lillurnfuorruruoarruguurirriuuriea^u rfiorir

l#rir:iu rdu loarrdrnmuduorntnduorru,ur,ur $ou ovqnqo r{rbJ1u6u'lilor:rnof ar:rir

nerru6udrmiurndo.rrirrilduldrn6o,rdnuurr.rould{ nsdorfinrurdufiqmr.r4firarvl#.rru

siruasfinmldruvrrub,lflrq.r IoufrihJud'l ar:rirnrrrurdufirjiilrn:6rrfirscrorlogqnrurv

druiuldlurndo,rri',ri',,duuuuiififin?'urd'un:olunr:firnrur6udou 1 (rloundr r0o du

nrrudu) rieulurndorturolnqj 1 n::1#ar:drnrrrurdufiftrJFurn:6rrnrycrsrlorioa fi

n:rru9ouunl{iloit n'r:5urtt u4suav:Jiruror druiu'lila'lurlou

riu 6o,du u r't u a't ru r : n 1 u n r : ri r n a r ru 6 u q o du ar : fi r n r r ru rd u fi ra^o n ru r1 d

nr:firjBilrsr:ror'lodoua.r drotiNr.iiu ar:firn:rrur6u R lt3, R ll, R 12,$avRzz lur::or
er:rirnrrrurdurnrirdn tt rfluar:rirnarrurdufildn'uunduarufiqn ci{ueirndorrula 100 -

t

a

tooo sYunnur6u
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a

riorsl'nin sr a'u u u ringrn-o!fr'n n

fiille,n{E : t #Un'lrrudu

t

2s.2s flg6'n:nr:rhn?1ildiufl o{tn;o{fi ln?tildiuiluuqofiru
Aocait

1) [n:o{tfl 1n?1iltgu$uuqo.dtJf ilt9ttt?

luiqfrn:nr:fi rnerrurduuuilnadulo rndssdoqqdrni'rn?rurdufi

rvtmslil6uarJor:rsrofudrdol#oqjlunrrvfirvrirt#nruuiluldassrrn drnfuluigffn:nr:
drnrrrurdurtuuqofiu rnfo.rqofiru (absorber) ovqn6ruar:rirnrrrrdufirsrmulu6urrJor:rnof

attuturufildqo6ruar:rirnarurdu'l{ovqnri.rr{rlilluruuruor:rstof rniofiocu0nar:r{1n?ru
dd
tEuoonorndl:ava1uqo6ru (absorption solution) Ieunr:firld9ou uavlurars16€rrfr'urilau

nrrrurTul#oqilunmvfiovrirl#nruuiluldavnrn d.r'ldndrrud:dr.rdu lu:slufi 1#

rn6oto'odo.:nr:drd'rrurdurndordsr usilu:vuut#rnforqe6rurfut#n'rrruYourniol#riuururuo

t5tgto5

a) nt::vtns

ar:drnrrrurdu trirl 1u6ur:Jor:,ruforgotuornrirurirsro{6u'rilo

rrtsroI Isrulddililryurluuar:drn:rrurEu udrn:snrsqiruasuuriudfirir1nur,iruoeir.:

adrraruo ar:r{rnrrudu tti l ivrilunarurflu'loqorornrrr$ouurl{r{o{R1:ryrnuo',ori'rfr'lnu

--!q----r- or--3-< J q z{ a jo J ucrj r , ao$luvio 'todrfi:vrmuoonrurfugnqerlurnSorqor6rufirrnsr'{"tSfrriaudrqrol6ua:Jor:

tnof nrulu6urilot:tsrsfosdo.rl#rflu4qqrnrsfiil:suror z mm Hg uurtirdl#rfluar:rir

nlutdu:vtnafiqorn4fiil:vrurar s o{fl1 ,nr,rorriu rflduiir{rl:Jlurioocfiqarn4ru^

il:vrurnr t2 o{fi'r uavnvgndrl#rduar6.rrJ:sil'rfli 7 o.:fl1

b) nr:qofiru

lurndo.:qodil d't:aya'rsr{ru{uro.:6r6uillu:lilri (uoiu- bromide) orgodu

Inu$rulu4?uflo{lila?qn6ru (absorption fiquid circulation p'mF) rtavgnfioa.ruuyiorirrfiu

dltasalsfi risulu:lildovqodulorirorn6uarJor:rnofnaonrear rnaofnulqsyqlnlstu6ur

rJor:rgrof'l{ :sn'ixn:suruo',rd d1:aua'rs0s16ooxard:uriruuro.',ru9sutsrnr:no
a .4^___ <-,_A!-, -,- ,t 4 c e sd y ! .cril0vtslJlgooRlJl [n:0,{rqoGrilm5ou0lnn?1il5ou1o{n1:g9cril0uqnri't l14ffiJuar6?0ri1uao

a

rvr.r. (rvrnlulaid,nut"auntuor:firuuminurnr) / I 9

= 12,000 BTU/h

= 3,024 kcallh

t sTunrrilrdu,{i{u = 3,320 kcdth

I

d
tuu
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c) tndoqmnuldsunaril{ou 6reat exchanger}

d1:asarufi16oorlurnio.rqn6ru qndrur{rhJlurndouranr:Jdsru
._._..-_d. .id 4nflilYoulprgldiluAr:aYn'lUtuuluots[nof (generator solution pump) ytudliayalUroo0't{0g

rtantil6sunrtru#oufiial:asalur{ilr?u dfiqoru4fiqr final#ar:asarsr6o01{iiocciu{rl:J
qttt&
rurguruo[5tao::oufllJ

d) te|iltilot:totod (Generator)

ai
d 1 r a s a 1 u rfr o r r.: fi a v e ru o qj lu rf r u d r r c, o uu u ru o r: rsr o $fi fi e ds o qi

tufi otn6o.runnt:Jdsunrrr$ou orqnrfi rl#gouIsru?iofi rnmru goufi 6ru{o'tflu,uurilorlnof

ruc o'l diu n a r ru io u a r : d r n a r u rd u trirl ri r u n d.: l u a r : a v a 1 u 0 u : v ni u o s n'hJ a r r u r u'r u d
Ad99a

tuaoRitvrlluqJuoR uvrri.rl#n:rrugoururornlorirnrrruduuirniorirguu dtrasrau16oorrfi

avaruoqjlucirudrstortniorqerfiru Isru'lilnpirurndo.ruannJ60unrrilgoulnuorfiunrrrdx

tuasn?lilusrnsirtrlotn?rrupYu ornriufiovqn{rul#uryurlouoiobJ6n lurnfs.r uanr:J6uu

nmru9ou n?rilgoulvuanril6uu:vu'irr ar:avarur{u{uuayar:avarurdorroddu,uu,uu,,
9r

rsrofflrur{rlrJ rftoriesrJ:vmfrnn'rrr9oulutuuruor:rnof rarvrdu'rfiuqililQrJ^flo{rd1:aca1u

r{ilc1u idnsriu{r'l:Jlurn6orqndunvanard'rsrfirurJ:sfivrfinrw lunr:druurorig6'n:nr:rir
d qt e e

n?'ltJtull l?r fl {fl uFl ?ug

e) nr:nauuriu

ar : ri r n e u r6u tt: rl fi : y rfi ulu ru u ru o rler o fo v q n ri rl#r6u a.: ua s
.9 I

n ? u uil u I n u l #fi r lil a rh u vi o l u tn6o r n r u uil u fi sr^ n dr o qj rir u u u r o ir u, u ru o rs rsr s f ar : ri r
a irnrr I I h u tn a@d , 4s @ | t

n?'uJu,uyr tnnluttunttdrtv'lvranalu'lrjfr.:6urilor:rqof Inersragnrrilo?{rlayn?1uunnn1{
@ tt i ort a * # d o

to.:narrudu udrovqnilrub{r,r4ur?uulnufl runrlurluuar:drnrrrurEu nrrruduluri?iluufl o.:

n-r (shetl) qnqtl#oqjfi:J:srurat 75 mm Hg drurJ:ai

i o d 4 !,ntr- r, s a A
tnSo{nln21iltuuiluilqfl $ilfl o.tsll t9:iln?lu5ou t9 ugl:{trljutn:o{

o d a Aost! a ofirnrrruffiuuuuqodrfrlfrirriluar:rirnrturdu uasa^r6srulu:ttdrflualrasalueedil Ierr
qvdgAcdiA

orfrsudnnr:qer6ruaorf'u rnForfi rn?1ilrEuuu:riloonuunrn-oanrirl#rirulunr:ldlrudru

nr:ao:J3ruriln?1ilgouii6'o.r1# frdorvrdsddosld) rrncntrqEUrflunrrilgoulsrunr:t#nrril
guuo'tndu,nfitlsrun:s rndordorolddrnYrLrirnrrrugoulddrulouhido.rFns{{nflo

rir dol#drmiudrnrrrugourndo{os,irurirgou,,nsdr,filflurndocorodruriotilguu,,urri'r,6u

a

t

2)

I

lutrartdurriu nrrruarrur:olunr:firnrurduro.:rndo.rfirn':rrur6ufi6'sr:rrirulnssr:.rriuCopyright by Mahidol University
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uiufi nifl urdu urarinura'u!fi na rvr.r. ovrnlu'ld8druurrcurdonr:yriolurninurn z) | 2l

{}

il?ilratcJo{ar:drn:rrurdufi:vu4ulu6ueilor:rsrof lu{arsrdsrriu,rj?urorflo.:d1rri.rn?rudu

fi:srilutu6ttailot:tno$lflu6'sr:rrirulnuor.:riuilrsrJlBrdl:firnrrrurdufina'nsonurfnuR.rt

l#nrrtgsufruar:asaruqorfirulurouruorsrnof ,nr'rrorrfu rirldiirstunrrl#.rru
Cod

tniotfirnnutEutruuqofiilfiufludfl:rrieulnun:.r Inail:yrrrarfrunarrugoufido.rnrrdrniu
e9e 4.q_..-.- ._l A o d A^._.__-J,a, ill'lRlJfl'l:asaluqalril tuluutuo[5t9lo5 ln5o{ri1n?'utluuuulEnfruaorduldqnooRrruilnTo

a n ri r l dd r u l u n r r l dq u l o s a n il:^ r, 1 il n r 1 u go u fi do.r n r : d': u n r : ldu a'{ {'ru n ? l il go u l u r u u

tuot:tstofodrlfrrJrsfivrf;'nrn u6ooroovncilrirrnfo.rrirnrrrurduuulqnduaos#urflr,oiuo

firnarrutdutnllJqn6ilt::ilerfifimuruorlnof (ruuruor:rorsfnrrru6'uqr) uavrn$o{uaR

ril6uunrril#ou (rnio.:uannJduunrrru$ouqanr4r^qs) ru^ru6nqonds lurnforfirnr11lrEu

uuuqn6rut55uel't '[oar:rirnrtrutdufioonil'r0'rRurunJor:rnofnynarsrfluar:drnrrrurdu

tuaend'ltrnldrvurunarx$oul#fiuriruciordulu,ofuooruuriu daulurniorrirnarrurdu

ttuuqofitau.t#utfu n'lrru$outml{totnloei:rirnarrurdufiooR0lRruuruor:rnofqnnr4fiq.:ov

qnrirhll# drniurirl#a'r:asa'ruqefiuluffi,uruor:rorofqaru4fidrgoudu ,nr''rorrfurn6o.r
o d 4 J et et .& a. 9firnlrutEuutuqn6ruaorfu6ornr:n?'ur:ou (rsorila{) uoundrlunr:usnar:drn:rrurdu

siodunrrildu rJ:sfivrt^nrntfitnlrusouosddurJ:yill: 65 oz nuuniuofirnrrrurduun::qndu
ldr'e'dae
dutdseoc,'wrE:tJer1 0rn'irriu tniorfirnrrrurduuu:Lqofiruaor#uf,rdo.rnr:rJ?rrarar:fir

nrruEufi'llur.iulurndornauuriuriosn'ir 6'.:rfu:J?urunarru$oufi:yurul#drnciordulu

,uduouru,,riuov#osn'irdru droruolddrarur:nl#uorfirrirrEuiirdnar n^ofinrrruarrlr:olu
9,rt.

nr:rirrirrduil:srur: 75% t,o{r14orirrirrdu drmiurnioqfirnrrrurduuurqnfirdu6ur grJ
g

ttantnr:til€uutiitu:sildrlrndoqdrnarrur6uu:-rlqodu#urds'lr::unrfruuuuqerfiuao.r*u
-d-.-^-a-------tr--gr q 9 cr I d aluolyta{qRlfl1 tilil tglt,gt:it tu14o{lduFtlljqto.ltuutl.totstgto jQorilAtJd.t

rfrot#narru9oun'uar:avaroqndrluruuruor:rsrof loar:rirnrrru6urrnar:qnduorqnri,r
t h f u lq Vt a . I

siolrJdsruutuot:tnoif,fl"[rJ (ruuruor:rnofnrrrusiudr) uasat:avaruqnffrunvqnrirl#9ou6n

rdormnmttoar:rirnurur6uoonur lsar:fi rnrrilrduornruuruor:roro#qnnr4fiqrnvnaruriu

nrufidtfild:surunnilgouurlth?riudliasn'rsqq6il ar:drnrurduruamrqnriroiohlfi.r
AI

tfi50{n?ilttu1l

?

I
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ljlf Yfulf ?u?ttorn'7u I t2a.s.il:cr6rl drgroun

233 fl't:uavrnfocqonarrudu

x
233.1 dl:qon?]ilTu

dr:qqn?rilfi ufi u:: qlurndorqonauduro.rrniorfi rnarrutdu rirulu qjnv

rfluar:fiqofiu,orn'rrruduosnl:Jornar:rirnarrrdu'ldd ,nr'rrorrfudlrqnn?ludrordu.r

u5qvrf;lfi.rnofiov'higndorfluru uasrvdsrinurqorarurifilunr:qn6rudatnArflur?a'ru1u

Z il d o nq,d *,
dr:qnn?1ufi u nsdosrfi rinu r'l{tun:silorfi iloafi vrrioufi osrirrrld

t
en:'rir t rfiouasqonuffiro.rulrqro.ludu

rt

.uaolt0a

(Sllicagel)

rscElrnoiiln

(S/V Sover beed)

Iura6aarir{

(Molecular sleve)

6ail:rnou SlOrnHrO
a<

ntnluotun!uafiu{ fiTolarifirjrcnouiu
aaA
oRg8|s nouqQn?lil!il ndraufirnr 1 nlnnarundraufirfrz 1 flonrnn 1

4
ansflc ua{8on?rr|!u lrir116su lrilrjifuiu lrilrjdsu

nrllduf,s orrdald uar

ougtt'ltl

lrctttlt lrc
Itttt 1dfi

tg Ira
lt|!:cnraERau

at<tl|rl:flilacnail lriii:auosn6u

nuoil9r?r,o{lnltqa

g?lt|!u
uuuA:rJrcrllot40%

uuu B: drcuotSoo/o

AA
lRolflfilt0uoudanlt0a r'tRn?l?anltoa

o{urrl fturrqfrrdzuiaqlo 1fild
I v a d9

o{urrqnln?s?(qre 1 nrq ffiur:qrirdeaiaqla 1 fr1#

nrrn6srlrlfrlnri n6nlrl$lnllClorsnrrrf, rl#{eufi

drcilrs lg)-2oo o,rrrr rfluraar r-z

*rtuu nr:n:csrdlrifirlflilnrr
r.iruauufl&ililua

nEnlrlilnrldlnanrrrfl rlf;5oufi

2oo o{flr rilunar 8 i'alll misfrr
I

R?1

n6srilrllliluldTngdrslna

nr:riil#ieud zfiF:rso o{fl r

orll RltOl?t
<r.4
R{Ol?t ilgtocQfln'taTjtilo9tsilRu
3r I
ulriltullo€rfia?

fisora:

rfioHsrfrunanfig|dlns

nztufianarn

ltaraa J
lrilu0n:u1nufl ann gtcrutG

crur:sfir:naonld

ltdfAA e a v I
trru0n?glnufl Ennot.nIas

milrrousnosnld

ll<aaa a
trl|u0fllgrnuflaanor.n

ilasmurrouBnoanld

I
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I

I

233.2 mdosqvinarrudu (Dryer or dehydrator)

rndo rqnnrrrud'urJ:snsudaun rrus n:{ RrslJoRfi r::qdauq.r IrJd.rfi fi ar:qo

nrrufiuoqjnrulu nr:t#q.rI:Jd.ru::Edrsqnn?'rudutfu 6urooayornlunr:uJ6uugasrndoflo.r

f,uhil#ar:qrorludu,fisrrdnlooRolnrnduoqrn.luduhJfiuar:firnarrudu a 1 r q o

o.lududldtiuunduarc, fi fifinrtoa (silica eel) mio lmaegfin (soverbead) arrgnnarudufi

ld#uosdo.rhifinr:rrJdsuuilawrunfi rruAo'ldqonarudul{rdonarudulu:surar:ri1n?1u

tdul6'qnrotoon'hlrruoudrfihifinetudrrfluovdo.:1#ar:firnrrrurdu'lnaeirurniorqo

narrudu6n Iouilnsr^ rvtaodvnrnlunr:ril6sud1:gan?'ril#ufi orol#fivisdneiru,oduoq,
ie

n?1ilryiln?u

z-s.l rn€orffo'

z s.4.r rfi src,osrndorffo
Aa.d.ag

rnSordrrorouri.rrflu z ru^nluqj 1 d.rd n^o

r) rn6o s do uduo u (positive compressor) rfl u rnd o,r 6'q fi q er ro r 1o r{r
qYv

il'r run:uuonqilrta?o9

2) rniosdsr'lrirtriuau (non positive compressor) rflurnfo.:do fiqn

'l o r{r lrj udr rd r n : r ru r$ : 1o u lil Tl-er rnio nJ fi u u n a ru r$ lfl u n r r ru du

2s.4.2 nr:udsrfi omsrndo{ffnsrrruif; nr:ffsr

t) iGuriusu (positive compression rnethod)

.de* tntoitdglttUilq nqU (reciprocation compressor)

- domr{tdur (single acting)

- o-gdo.tvtlt (double acting)

* tnfotdnuuilQnquiluluriu (mulristage reciprocation

compressor)

* rndoldgrrtuul:nrE Gotury compressor)

.AQ* lfl to.tdolnJUdng (screw compressor)

z) i66'srululdtr:tn riw (cenfritugal compression method)

* mf ss dprr,, o,rriso #u td ue ilisrnior o'nurrr.r suld r
,t

#urdur (single stage centrifugal compressor)

I
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4.o.il:sr6u r{rqroun

a

* tndotdnrroruIrutfi u (ammonia compressor)

* rn6oto'ovGooil (freon compressor)

* rndo I dsr n r fu o u'lsr oo n'lwd 1co, compressor)

23.4.6 olrrd{nriln1:flit{
* ttililtflA (open type)

I * trutflprn:1.:tdur (semi hermetic rype)

* ttiluilndu^vt (hennetic type)

zs.s f,.rrfiuar:fi rnarrudiurfi a? (Liquid receiver)

d.: rfi u ar: rfi 1 n ?lu rdu ril a ? 0 s il s s R o u dr u n-r u o u rfl u dru lr qj ua s l ddr n iu fi u er:

ull?luvllu2tt0tnl7u I 24

* rndordsru:{rildu{ilaruduuforndo.rdsruuuuoulds

ilAlgfrU (multi stage cenfrifugal compressor)

23.4 s nr:ud{nlxtgrJdrs

t ltilUtoil (vertical type)

* IIU1JUOU (horizontal qrpe)

* ttilUfinl$R:yuonqil (multicylinder type) orfiuuufi: V uuusi? W

uaslnjUsl? v v

2.3.4.4 nr:ud{nrilnarruriadnryu
.9* ttlJlJ?l{Ufr (low speed type)

.d* ttililfiryilt5? (high speed type)

23.4.5 n1:[d{nrilrfiororar:firnarrudiu

o d i I q A r I j ! | h tq J v
il'ln?1ilruuYrn?urruu lurn:o{n?utluu Rouyt0vd{9to tlju{?1a?1ulugt?

drrfi uar:ri1n?lurdurua'rrsdorfi n?1ilqrfi u{fl o fi oy16rer:fi rnrrrurdunrarldqn

a

nr?vn1:dr{luflo{rndo{firnerrurdu rncot#urihdrnr:fir.:runyldrfluhJlnuFuu$surauo
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for fi nivrurdu rn rinura'urx'nn rvr.r. (ryrnlulaidruurcr,donr:nifl ulninarnr) / 2s

a

ilon01nrfu n-ttfiud'i:tiIn?lurdut?tarf,.rrflufirfiilf,l:d1n?1urdulu;rrdo.ttirnarrurdu

'l{ rruao ri r n t : qio ru rn do t n6o m q a l #lnf o.r rfl u m a 1 u 1 u l u n r fi d,ndu r n au gri u 6 o r o ldrfl u ii
rfi u errfi rn er rurdu lft riu fiu

lurn$o.rrirn:rrurdufildr{6oouuasfirurnrfin 1 rinnuhido.rfifiirfiuar:firnrrrurdu

tfiaa rtsilutnioqdrneurEu;i1#v,t6oouuasfic|urelmqi r 6rinncl#fiti.rrduar:rirnarurdu

tuaadre, ,nt'tttoduonauuriuhiarur:nfionfiuar:firnarurdul{ldri.:n* ,uouoornil?rurar

nrslutnio{nruttdunvluna.rhJlun-rrfiudr:drnrrrurdurila?fiila Jnuhifidr.rodturndoc

n?urruutnu

drvriurndosn:uuilu:surfl n?ril#oudrssrnrsrfu o',u',rurHrar:fi rn:rurdu l{Td
fiouurn 6tr7nnsdosl#fi.:rfiuar:firnrrru6uruaed:u lun:fifi ar:firnnrurdufinauudulu

tnfo.:nrurtiluosTraanstJluf,.rrfiuar:rirn'rrrur6urun:nrun Inuhifidr.roqilurnfosnauuriu

-.^&-.--.v--?,i^y^.<-.----q--^^-.4-.- q o . j; , i Itl'l:1vnsilu 0seto{nnfl{o{tnildlilirnrtruFurtrarlusrrumriqfrdrnirrnTolnruuriu
^-ej^^-r-- - -.-{- !-. ,.- -q-^- ..-..d._.,_-_^d___-_-_l__q-. _d_ r ulItavqilil4usl'lR?1flo{tn5o{n?ilt[lJu tll:li1n?lUtoutuarfinruuriulurnSotn:lmiuov"[ua

ar'l:J1ufr.r rdu ar:rirnrrru6uruarfi 6qei{1u:seiud ddr n.irtn su:s6{nn

lurorrfiqarn4fir,ouiruriordulurn6o.:naruriuriou{r.rd1 uavquilg:l^nrulu#oq
AioJ-d

tn?osfrdsrsr'.rd.:tfruar:firnrrrutEuruar 1{riourir.:4r er:firnarurdurrarfin:urtriu o100s

tri'[maa.rrurlouavqrn tniotffoflqursT.rnd116.rdorsiorioiliilnrru6'ul#arqari:vu.irrri:u
_--_ _4 r o .- c d o duufl o{rn:o{n?il[ruuRlrd?uuufl o{o{[RUd't:fl 1n?'lutBurfl a?

4od
23.6 tn:o{tnro{ttasrEtner:r{rnarrufiiu

23.6.t,o*uuoruuurrdrnarudur?ta?uayrn€uunruunruqo (Liquid tilter

and suction strainer)

fi surJ anrJaoru orfi anil: n uavrqsf nu vfi oqjluar:drnnrurdufi luarulu
tndolrirnlrrudu orodrrfigtolrrdrrursdr ?16oardrrirs mfoardrgorouodo.rdpr rfir1#

rnds l fi r n r r ru td u fi r l ru hi rJ n fi il io tfl uil t u,n r, r o r rfudr do.r fi rndo { R r o {r d'r 5 fi r n.l r u6 u
4A.aitual m?otn?oln:otmrrqno{lu:vil:Jrn^on:o.rrorfr urila nilaoruein1 oonlilornar:rirn:rn

.-e-^.dq------q^.-_-^.-- ___..4.-. a ! rq r a drduii [uaeulu:vutl tnfoln:orar:rirnrrrurduruarosfroer-.log ruytofllrm'tn?1ilruulila?

tafl

t

I

n:rdrurrsr{rldrrurod'r rnio.:nru,drJrrouudaunrdruur.iun:or :r::loqilunrrusyrsirCopyright by Mahidol University



o
a.o.il:cr6n drqroun ulfYluYf?u?ttgnllu I 26

I o A o d dt av - d s q An5vilon ,ro{7tl't tutcso{n:o.:dl5ytln?1iltUutfia?tiluEiln? L [14ileilflil tutn:o,qqa
E o r o UtYs ut tY A t

n?'nJsu R159t:?0qlttavnln?1ildyo'tatt9,t1{R:oit0't0vt'l [9r l9tJ nJ9lo.:fiooln:oilR:8.:ooR01nmo

2.g.6.2 rnSo{rttlndrriu (Oit separator)

I

I

drrJFruronirfu,ilruaumRooRUl0'rnrndo.rdoriuloto'rar:fi 'rnr1ilsdu tirrfu
, A q d v d 4 y u rd i ' d A - A , I ! - , A

ilaoau luln5o{o9rR0vlffaouot, lrJlTrrj{rT{onnufinoaulfito{oa u{R?'luu ullJulf aoaunlR

rniosdo rdor{rlrjlurndornauuiluuay6unjor:rnofudrosrirt#nr:drsrnnrtru$ou piru fi r
,ArteqtqtdodljgaJi!-rdnora?a{ tTtolJo{nu:Jqfl1n{na1? 0.:01tljllTt0g9toil9r9r9rilln:oil[[unu'luu:y14?1{tnSoit

6'nuavvioiirslor{r'lilturndorn:urilu rfiouunrolrilriil?f cisdufinaruoqi6'utoddluooRru'l
AoetlqlrrqYctAAqaA!-d

0'lntn:oit09l tta?d{nau t:JU,ol.to{flot1t?u{1roittft50.:o9t9tlillnil tnS0.tttuRu'lllulJlJ'tRU'ttl

ila1ssfin usiavryfiofidnuorvsir.:riul:Jsrrui6iildlunr:uunrirriuornloar:rirnrrrrEu
.9.9

t ) rnio u rs n ri r riu uu r fi a v o o.: ri1 riu Q n uu n d? u u: { rfi d u { In sl#l o

o d i A v dt s q9 r s t e

d15drn?rilrUufroonornrnFordnu{urilu?{nail lprul{ue.iu l:nrE (rotary ptate) fr6'srdroqjnru
qs
tuctil

z) rnf o s uu n ti fu uu r fi uu n ri1 tiu o o n Io s 1 #n s o o.r ri1 riu lu'lo ar :
firnrrrurdu'lun'[:Jn:vmurnlyfifliluuniud'nritriu (hindrance plate) udailunnslufii riauls

d'r r fi 1 n ? r il rd u o v hi rn r v fi o u u r r.i u 6'n ri r riu o c 
nl 

u a o o n'hJ o r n fri

r) rnio.r uu n rir rTu fr ,,u n ti', tfu Iu u or : lflo ar : d r n uu6 u fi o o n o r n

rn d s.: 6'n l r a r{r 1 :J l u ri's fi ri o u {r r lr qi rna o a o n ? r il tf x fl o { 1 o e r : fi r n l u rE u a s o d x fr'u fi
9.s q o qY o s ,< o | @

vt u t 9l vt 1 tu a y o o it u lu u cr.i il u R n?1 u gR 9r ?o o R tJ'l

!- ,A i i !- u o 6 h !
u 1 rJ u il a o a u m [n : o.r [[r,R u'r u u ltu n o o n il'l 0'l n [o d 1: m'ln ? lil [eJ u 0 s tu a a { q

rirurirrro.:tY.:uonrirrTu rfio:yor'urirru-ulud.rduqrds:rd'uudo tilriufiov'[uana'utJf,.rdoq

{oriliu.r{o.rrnio.:dsrlsrudsrlufsi^nirurrdrrn^sur{rufi nruqruInuqnoou

rd o { r r n dE o o u n d il fi'u rir riu tn d u du 6s n d n 16 s.: ii o s hi l #rir riu n ri o du h,r a

ru'[rJ firl ar:d rn rrru rdudruldld

,nr,ror#u lurnfo'nirn?1urEuur.ruilil dlfuilrioduluar:fi rnnur6ulma
,dlp{'rurnso{n?ilrruuunv6urilor:rfl ofndur{rrurlurniordsr lsruhidorldrnioruunrirriu

,nf u 0,,s nrilriu o c do { er^uuio lilodrndo c dn rfio n s ldhi q n rfl tl#rdu a t In u

I

I

Ars
rn;o{n?:Juriuuacd'{rfi uGfl:fi 1n?1rurduu.rar lutarvfi rqernfos
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I

2.4 ffuu::srnrslol'rlu

rn.l. (rnnlulnifi ,rtrt alrntonr:r{oturn:-nor ni t 27

z.n.r lolsu

tn : t s ri r rir la nlu fr o r rt r l u fi du ru r 0 6.: du r o.r I o Iryu fi rJ n n q r I a n o qj lu r r du n m u

qnl:vmar l0- s0 fiIarrusr: ruu"odufi:Ian

Iolryurflufrrryfiil:ynordrsoonfirru 3 ossrou fign:rflu or lnuru'iqn 1 ro dru
s'
Iutaqator:J::srn1flfi:vrTunrrruqr6'rncirrrsnr.rlolryurJ:sil'tsr r furaqanirriu #uIoIryu

nvrirurhfiqerdui.rflrlnvfiprfiuriooRrll0'rRn?{orfinfl{Inornnrvirfi uv-B fifidun:rusio

d.rfifir^sruavrirarunrrudilelaro{rr5:rm6 Inurnflrsilr4utinr:'ldiui.rfidrflu:susr?a'ru1u

1 ovfinrrufiuslunr:rfier6'ufl:rueioa?{er'r Inuil:J'irfirnlolqulu!:iu'rn1d#uasr:rlna
drJdg
rlruraea{r?ru{ :ouav t ovfiHadrl#rfiodon:ron,n*uduiuuar 0.6 - 0.8 uonoloifgotn'rlt?

tfienrrilrds.:sionr:rfluI:nrts19.rfirilfi{IesrqilrcI:nilcr$rfurfiruarluurd.rrirt#rfiqnr:

:srrororf:nm$ofi prI:noir.r 1 u'.tndu

uonornosfir.raoioruqududr dsriuacfirfildiuHan:cyru0lRirfi6'rnrirrduiuriu Iru

rnnrvds,irir i.rfi w-g oy'l:Jrirarunr:rn?qr6ulsrto.rii'nirirludxu:nuasrirh?uua{nou

d.r,fl u r ro g r u r o'r :J fr ffi orq nlni o r n r: lu rir fi rJ?ru r ar a na r lu riru r o.: n'sn u d r Yr fi w-s o v
ot|9aas4',

nr rrnr:rr:EUreu remo{tn-"rynnns uonnrnfrffrfinasioinqfrrrn:rsr{sirs 1 rriu flaldsr^n ul{
- io i a r tntrs -

ruavSorqfitnor-urorsrrrr::rumfi r.riu 1# Inofirl#rn^nnr:r:Jf,uufinio4rgrfiuil:vfrilfrnrillu

nr:1#uuld trnrunn:vnu6'rnrirrosrfiudrdulolryu rirnrirfirafiourn:rvdrrirdruflosriu

|l
6'ufl :rufi ororfinorni'rfl w-B [d

z.l.z nr:rfi ormqruIolrulufuurrnlolo

lufl n.a. zszt rininuraran9fi fir6nsrruJ?urorrorfrrryeirrl luduu:rolnlaldfl il

drrJ?urarto.rlolryufiuurl#ruanarsraonr?ar tuil n.s- zszg fndr:rrrirlanrrrd.rnqu du

uuirrJ?urorlolryuuinorri:Ian16'lurixqqlulfir.rdanargouav s0 rr'.r gs dsfninurarenf

rEunrJ:rngn',ruid'i'r nqruIolwutiri':Ianld (Antartic ozone Hole)

ornnr:duttrdtn'rlti"firnr:sraudeod'rirru'rRuasilursruduilrarrmqfirirh?iuIolryu
o4r'

Qnn'raru cr.{nou'r?ru'irrJSrurorIolqufiana{finerruf,rlr{uf,f,ttnr:rfildrrnuouuolqdro.r

naoiutaruo 6{ldfinr:finurfiosnruuud.rfirurtornaoEuluu::urRrfluaunuufingruiirdoltil

o

'i r rJ ? ru r ar n n o€ u fi rfi r du tu rfu o n : r l n a rfl s f rfu u r o rn e r : rn fi ,6 r n a n a r f a n r fr o uCopyright by Mahidol University
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o

(Halocarbons) dtil:vnottdau naoiu, r,lgooSu,Iu:fi u, nrfuouuaslaln:rou 6rlurrarsio
99

il rF u n ar : 6 r n rnfi dr ar : fi r a r udu Io Iryu ( OzoneDepleting Substances,oCss)

a r : fi 'r u', u du I o I ry u d gt'n ffu ru r n fi o a r :,fi r n a n n a s I: r,l q o o I : n rfr o u

(chlorofluorocarbons,cFCs) fignd'trn:rsfdurvroot#rflurirurfirnrrrurduluflrduua;rnfolrJiu

o'tn1f, siourfinr:dtrurldluqorermn::rulylru l#lflud'rrfiravaroluqnarunr:ru6rdnvr:ofind

l#tfluar:ardnriulun:sf,orauJ:d,fiuooroa',:d.rndrrfiqorarurifiii6ilaruil:snr: r:iu fi

nartnsor'rq.: hirflufru :1n1Qn uac.irueionr:rduYnur 6.rrirh?finr:ldar:dodrurniilarel

tutrardu:aor$rrirl#nr:nfisrar:nrirudnu.trhlanrfirudurfluao.rrrirrln 1 5 fl d.rusrTl fl.a.

zs t r rfl u du rur cr:u a'nlu nrjriild'uri crc- t 1, cFc-l 2,cFc- 1 1 3, cFc, 1 14 rra y cFc-u 5 ua &

sioilr'ldflu'irar:tsaounrfuoursrsr:snaonl:d urn^anaof:r,lofru rruvr^aTu:'lrud:rurf.ral,

'$rlrrnlslo:noal:r'lqooI:nrfuou (Hydrochlorofluorocarbons,HCFCs) firirrurt#rrvrud't5

cFCs rfl udr:fi rarudulolryudts

o r n q ar a u rio 6'r r{ r 1 #a r : ri r a r u du l o u l wu fi q n rJ d o u o o n ru r a o u 6'r du l il il rj du a n r

In arfil ufl dtu cJ il v fi ir fi uv o l R en{r o r fi n dn v r4 rl #a r : d'.: n ri r lrn n frr rfi o rfl u o s n o ru n a oi u

6a:suavrirrJ6^ffiurfiuIolquludnuarvto.::Jfrfi:^urqnlni rirl#Islryuqnriraruotirssiorfio.r

tuaver:firarsfuIoIryu6'roou 1 fiovrirrJfl'ffiurrisl#rfinnr:firaruloIryufiruou6oefru

z.a-l nr:Ynu lrav fl urJ fi'ulolryu

rininsrsrasrfldrirnr:ffnsrfionrilriraru#uIoIryuodr.:sioruaor IouluA yr.a.zstt

roud rfir,lflon ld:rusruR'rrlr:Jd'ri cFCs lur::u'rRrfl:orlIan oiorrof3o l:iuaud uayrr6
t99

1o Ilfiur 'ldrirnr:finurdun{lrav.nnao.:rfioofi:iruliusrounr:aousTrro{cr: cFCs rrnnau

IaniiuhJ{urru'to',*duasr:rImarflsf (to - so fi'Inurn:q.rduhJornfirIan) uasnr:unnsT?d
o q l, a taaa S rq o s S S O s dr JA I silr rHrnauAn:ulqn lqilunrrrirarudulolryuluu::urnrqesr:rlmarflufd{eiourfn:.:nr:

finur drndrr'ldiu:rs{aluruaarrrrnfi

uf ir{od.rrnsr{rrdu nv ff.rhirfl udaoruirL fiulu:sscu: nusirfi om rnlun*rrfro',,
cFCs tflueuiildriuodrurniilnrsrf,rlan ,runiofi,,urhirufinvfinr:ldru*rudur3ou r rfirl#
flrgnrrirncirrldfunr:fior:srrrflunr:eiru Iou{rfiurr1qfl1n gz il:crnfl rfal:n'tddru
fsAo--oatsts','

rJ:rqruflurfiodrrusr ' ununr:drrfiunr:tor:J:vsrnufnnsislolryutufuu::urnrrr' fiurruu

n r : il : s n s u dr u n r : f; n u r n r : du n h un u n n a o o rno u n',, o. u q r il?ru r or I o { Iolsu lu {u
r5:urn1f,dn:rlnatsluf nr:rflr:siril:^lrarlolquuas:JSrurarirf,orno'rrorfisrdfide.rn:cyru

I

e
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a

I

duluo flanrvmufifioioqtnrn{o{rlqud isurJu'r?f,fanuluns nr:,il6uuuilasroranrn4fi

01nlfl{o{tlanruaolrutnornfulolquQnfiraru ,rurion'rrogr.:uurfinuraor{rursrrirtdqirsuay

nanouunufi oyldfu orn nr:oqinddulolryu

rJ:srvralu6nlanosi'uer nfi naruduuasdrrfi ufl oqtiu ufrtrilruurnan:cmilfi rfi ndu

ornnr:fiduloluuqnrirarutdu luvrirJorru?nr:rufio :hvrvraauigorruinrldfinr::ar:.rrilf

dltltolsunrsilfindsflqnr iirirdtrfiniiuuac ldiun'rrsrouduo.rrfluodr{6 rirl#lufl
vt.?l.2521il:stnneuYgonr:'nralil1:ooon:srfisr#rruru^lt?l#ar: cFCs rfluar:nrdndulu

n:sflo.ranj:dlddrrfo lsnr{unr:1#1un:fiddrrflu niu lur.rfinrTer.}ir,'riifrottific'r:nqaorfi

tilil'lsdu) 6.rlumnrsioruril:srvrsunuu'rn1 fi ldrj:snradrrunr:l#ar: cFCs rfl uar:ardndu

lun:siloranJ:drduriu riqflal#il?rurunr:nfifldr: cFc-l1 uay cFc-12lu:J:vrvrnanig

oru?nraoasodr.:rurntnl'irnrrudornr:ldlufirnr:rndo.:iliuo1R'rfl:orluduaynr:rilr},lrurnaru
3asr.a,t

q.rfiufinur Isrunudril:^rutunr:rua'srar:fii z rfisr annrnrn9o sav 461utl n.g. zsn m6o

rfi ar9o say zg rorili^ilrnr nr: rufinfrrlan luil n.?t. 2s2B

drniurJ:srvraluvrirJql:iluas:l:srvralunrjruarnu6rurln lduri rJ:crflaairou uof
nd 16'finr:rer:srit#finr:unrd'nldalr cFCs rfluar:ndnrTulunrsflorauj:d riru:J:yrvrslu

ncjraunrnql:illdrfiuro:rlunr:'ilrfionr:rufindl: cFc-n ,clc-r2r.uriol#urnr:ldar:
crcs tfluer:rudn6'ulun:sfloraril:dluij v.f,.2s24aoa.:odx#oa$osay :o cloriliurilnr:

ldluif u.fl.2srs

2.s nA rvriiuu r?orYsffu il:snrn qTonnaq firfisa{o.l

z.s.r oqffqqrriuuur uasfifiar:ruoun€ooa

rininursranfldil:r'irfiuil:rurnlf,fslqu (duasr:rlnariluf) droqjqo{iu'hJ:rr 1

zs-:o fiIaniru Iosrirufirfirflurn:rvflorriuru^lt?i.:ddun:rur{rrur{ru^rlanldgnrirarsodrr

:rnt*alursuvr?a'l zoflfir,irurur rirl#nrru{ilrluclo.ri.rfrnrfiorir.ryu'ofi finqn:onrc?ru16.r
,A_ s__4_e_...__4 o4 A I a dd! q u q o ay q loe9d
9{? taniltluJll'lRflu :{dr?luolJx{lruau ild?udln€u tun'r:lt1a1s4r,flilnu1|o.trJqHt,li11rlI

Ionresr^nl:nnrrfirurir,fiuulndu ,rur{olrousrf rfirurir srrdo rfludu uacf,rfir.rnR:syru
.t- --- -+- a..S J at v J €nonl:t0:tulflu lnflo{ttlla{flou!tr.tnJlJo114'ttflo{dgl?ilsla Rl:aaa{1,o{ttnnlnouilHaR:gltu

o

Isrusr:.rsioil?urar dsr{vrsra dr rfl uuurir orrr:drfrqro.ruuu ti

Copyright by Mahidol University



e
a.o.ilrcr6! dr4oun ullvlull2u2t:Btntr! / 30

drnr:drdrgdtnrl#tul"uqndraru 16'uri ar: fi ror{ fi (crc) dllsaou (Halon) uns

ar:riratsur.rdr Ioufinr:rirlrJl#lunrnqfldlr.rn::ilsirr 1 noo qnernotturnduorJirornra

tnfolfirnrruEu anJ:dn:vilor qnd1un:5il6rdnm:ou'nd nd'uqnflu rndsrd'uurfir uav qn

eru n:trutihIv{ru utur:J:vrvrs6.rldderufruf,nriroqdqtyrnr:fl o.rf,uduutrurnraTolsudu

luil n.s. 1985 (il.f,. zsze) riun'irorldqqrriuuul uasfi6arrdrdeanr:rdnldar:riraru

Iolryudulufl n.f,. I 987 (?r.fl. 2530) risn.irfiG ar:ruouniooa

oqdqqr16suurrflu{osrnar:sudr.rrJ:vrvraiiri.:fulunr:n^ri'nd#uIoIryu uayrflu
.-4---4- ..2-..--d----..4...-t..-----.---. vqt .A I | - lotn:oiltloYl'1.:n4ilil181o[[5nmRalutl]uglJtlurJflornr:[tfriltyure-trnn6oruirrufr'u ralsiifr

rl:vrvrsfi durl#dn utiuudrn'ir tso rJ:crns rfunurs6oqurula nriauh.rqildniortr fi'ufio 
ovn^r{nddruTolryuudr

--.-er- - -4 trl 9s---_--_--gl--,e- <- 4 d e s qgA A
o q fl tu fu l t? U lt 1.1 1 l el s u R l s uo rJ : lJ nJ o rno u il u 1 n il fi .?l 2528 rra s ll n a ill n u lf riio 16o u

fiuursu fl.f,. 2s31 ar:vdrdqfioqifinr:drrfiurJn:1o':flrn:ourquduasfi{urndouo',nnlrd

IolryulufruuiiulnrflQnriraru unvriua?runrrrui'rruru^odrunr:?f,u dunqnr:nf uavRrruaR
rd e) A q a Jo e

ruJfi uuriorya6urri'r nr:n:r oua sdr:rofulo Iryulufruu::srnrc

fi6ar:ruouvriooa rfl udruud.:ro,roqdqqrrluuulirdrunr:fl osfiu#uu::u'rRrfl

IoIryu dsvrrtln:.rnrrd.rurodoiluri{eilil:smrrfildo'n1#finrrrJrv{il Diplomat conference

on the Depletion of ozone I-uy". du duoruuunEooa il:srnflunuror lunr::Jrrquurtorfu
l49d qg,dAd d 2 .r. t

160-gtlffrnEruouvtSood (Montreal Protocol On That Deplete the ozone Layefl fiurn^oiufi to

fiusruu zslo tn^ol#nruqunr:l#ar:rofifirirarsdulolryulur:rurnro lurfudu ar:rnfifi
'JqnnrrlqruIoufiEar:fi noo d'r: 6 ror{ 6 r?il 5 sfio unvar:Elaou:?il 3 sfin :rruar:n?ilnil

,"0fiu e sfio ar:nrrirdfinr:ldluqord'r14R:5r.r14ars:J:vmnrgiu rfluar:rirnerrurdu ,odu.:

:J iu o rn r s ldrfl u frr ryd r n irL nJ r h{ il ua c rfl u q u ru lu b,l ru : r ru rf,r ril u d'r fi r a s a r ul u n r : #x
n:rultriuuasd.:anil:nluduriru6rnnlvr:fi nd riauar: araout#rfl uar:durn6rluqrln:ei

fl orfiuuas:vSrdnfi fiuoir.r 1

fi6er:uouvriooa finrari.:rir:ld rdoiuii I iln:lnil zs:z Inuil:srnalnudua{u'rlr

1ufi6ar:drudoiufi ts frusrsu zsgt uach?dnurfurdoiufi z nrnqrn uzss2 6rfinrari.rrTu

ldsioiltsrmslvrsdsiufi s ogarnru zstz oufiriln1riufirl:vrvrsorfitf.rdu reo il:sryre fidrua.r

I

I

ururacl#frnuriueiofiG er:ruouyriooa
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uiot,fi-nivr ora'o uil rin srduu fi n a rvr.u. (ryrnlu'laidrulrraudunr:r{su'rminurnr) / 3 I

2.s.2 fi?ildt:tiilffq fif;ar:uountooa

2.5.2.1 ilil?onr?n?uqil

1). nr:drmuoriqf, truf; odttn ?urlxt ( Controt Suustances) sitd

r.r) rYqf, A (Annexes A) rrli.:oonrflu z ncirudou lduri
r i ht I s | < J a 'nqiilfi r 'lduriar:naol:v{qoolsnlfuou 6iu'lu s ar:fifi#nel

nrnlunr:draru#uIolcruq{il1n rasfinridrrurl#lu nrnqndlfiR:rilod'r{uildilarunoo

cFc-l1, cFc-12, cFc-l13, cFc-l14 ttay cFc-l15

n{rufi z ldudar:fildlunr:sirrvr6r fi6ruru 3 ar:6o huloo

1211, halon 1301 [[Av halon2402

r.z) riqf, B (Annexes n; urilar:nruqruoonrflu I nrjrulduri

n{rufi t d'ri cFCs d, r iifiol:ldtunrnqfldluRi:rJuoR

rmfioornar:lunrjr r

ndrfi 2 dl:nlfiloursrn:rnoal:d
ri

n{ru fi 3 d't: uJ vr ?t^a n a o I: r'l o fir ( l, t, 1 -lst: na o I:6 rm u)

r.r) rYq6 c (Annexes c) rfluar:fidsrn:rvr{duurrdol#nn

rryrudrrluncjrufi t unvnriru z

r.a) rYqfi D (Annexes n) rflunr6nd'arq{iifinr:t#ar: crc,
ruiu rnso s rJ iu o r n ralu: n uud flrdu n u ru fru n'rrru #ou rfl u du

' 1.5) riqf, r (Annexes rl'ldnriar:nrvrfialu:'lrud

z). nr:rirmuoruuvr?aluasdsr:rdril rlo{ n'rranfl 1rn?u qulun{u
I

I qd

nr{ 1 o{ru

z.r1 er:lu nqiild r fi rfl u ar: cFCs drn u oldr6nnr:1#1ufl

n.f,.2s39 ( n.a. tggo) dr:arnoudryrunh?rfinl#lufl u.?t.2s37 (n.f,. 1994)

z.z1 cr:lun{rufi z fi ri rn u o l#ra^n nr:ldn r ul*fl fl .fl . 253e

(n.fl. 1996)

x) ar:lun{ufi r riruunl#ra'n1#luil u.?r.zs73 (n.f,.2030)

s n r{u ar:tu n rj I hydrobromofluorocarbons ds o v q n ri r n u o l#tfi n n r: l#lufl il.d. 2539 (n.d.

r996')

I

t
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2.4) mrrililGalu:'!ruri dufl u ar:lu nciru s rirr u nl#n?il qil

nr:ldlull u.?I.2s3s (n.fl. lee6) Insdndrrarrj?rurarnr:l#luil n.n.zs34 (n.f,.1991)

3). nmn?uqushunr:elr

I

t.z) il : y rn an rfi a u r fi n o s do,r rfi n ri l{r fi u dr fi fi ar: n au q n

nrjrud t unvncirufi z u::qoqj orn:J:srvrcuonnrdrdofirl:vqrurJ:srnanrFiarur8niu:oquio

aoiliiludr

il:srvrguonn16

: :) :J : s rn sn r fi a u r fi n o s do,r hi ri r ru' u n r : dr ci o 1 :J dei o

C

g.t) :J:sryrsarurfrndou6nrirr{ru6oriroonar:n'ruquncjufi r

uavnrirufi z hlf,.rrJ:srnauonnrdarur8n

t. ariu aq u n r:dr o on rvr n Iu lad drr Yu n r: n 6nil5o l#ar:
n?ilfFr

z. n r: l#n r : a rir ar1 u dru n r: rtu n a ril d'r ut?r 6o l#n d'n

rJ:sriu uionr::J:sriusirs 1 dtnfunr:risfiudr rniorr^oqiln:af I:r.:ruarfisrdsovrflu

:J : vIusrjrd'ori r u r s sio nr : na^n dr: n ru q ru

I o s fi n : d s n r{u no o t ri 1 si{o s.s) il r 1 #f r 6'l fi'u fi u dr rn do r ru' o

qrJnrail:rsruflfisru6otvrnIuIaE d.rl#lunr:rJiurJq.:nr:rfir nr:uryurisufirndilul#lnri

nfonr:fira1udl:n?ilrluoirr 1 nr:riua?rurf,sru1dlinauyru n6odu 1 tifid'lurire,lunr:ao

ar:nerqufr :vruo{r::rlrnlf,

l). nr:rirmuodotr{Rr?rrloril:yrnqnrdaurfi n

+. t ) il : v rm an r 6 ii rfl u rJ i s rn f, fi sr u r o v 6'o.r rJ 
6^ 

rifi o r u rio
oCntilu9t[:o{:yt y[']alfl 'Iru{o z

q.z)ilzsmanr6lsrfi rfl urJ:yrvradra'.:fi oruruasfi il:^rurarnr:
qt, q r
rrflltn?ueltJ runEil t r?sun'ir o.g fiIanirr sionusisfl luiufin^fiar:q fifir.rari.rrilld u6o

nd.:trnrfu (nrulu roiJriuusiiufin^fiar:fina1#ri.rriul run:sf.:6r I unrrnil zs+z fifivrffin

raarlunr:ilq^f61#rflulilflruursr:nr:narqrrirrusrlurlo z oonbJf,rLfl rnaolfiJ:crnsrira'.r
-el----.--..de -- 9t' - - @ r -il ol il 1vl u q at a nu fl s 9{ R a 1 ?dlil l to du o { 9r o u st o n ?1 il a o{ R 1: ilu g 1u fl o itstu [r9t oul,r 1: f, d

il:srnsrirdrrfi'orurfifiqnrdns0ucd'rnriradosldar:nruqrulunriru r hirfiu o.: fiIaniucisnu

si ofl tfl u rnsr si ?rf o ov ld rjiru ror rnd un r:l#:vu'ix n.a. 2538- yr.f, . zsao rfl u rnu q{lu nr:

rJflrirr'l#rflunlilnrrururn:nr:nrrquoirr r fi16'v,Jrdiiuugjriu'id?urorlnoydoun.irCopyright by Mahidol University
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fr.,
-2:5.2.2 r,til?nn?lilu ?sjtildo

il :srnanrfi ailrfi ndo.r fiq1#fi na lnrfionarru irrufi odru nr:l3uua visrnr:
,rllyioor:rirunootnnlula6l#uriil:srnsn16errurinro{fi64r:d rfiol#rhsrnanrd

dil1frndtut:ndrtfiunmn?ilrltJdrinruqrunrruritgfrfirufi6ar:ldodr.:gndol uarur:qrflr

?ru'ruro{R15n?ilqil nalnrurirdlduri

r). na'lndrunr:d3u (Financial Mechanism)

rdorfl unr:siesrun^o:J:srn gn16arrfin Inornnrsil:crvrcdrdrvinrur

dfitJ?ul*ouldar:nauqrunriruii t rloun'ir o: fiIaniusionugioit Inu6'nd{1ug:Jno.:4u

uqnr6 (Mulrilateral runa) drriuvguuryurluulunorvgudldu'ro'roor:6unrfirorn:J:sryrs

n16ailrfinflrilrna,q{fio{rinr:an:J:ysrrrsr^rirnue fifoflrunrruarin:10 udrusin:fi
Ar4oiraraaJ
ilusirstfl do0'rRRo{I'lun11nrfi fi nsdrurmaooil:srnen16arurfrnr{llu

t

grJnr:l#uJrirufofi{odqqrfi16'r{sdduoqjtfi'rqaufi'fioto.rfirJ:vquJ:ymsnrd Ino{f:r

narildrutilaooovdorilrr.r^ud'rnrirr'hJldrfionr:o14ifil#rfluTrlnru{odrnunsirr 1 rorn^6

z). na'lnshunr:dretnoornerlulatl (Technology Transfer)

1 u n^f; a r : dl dfi n r : nlu 1 #il r s rvr sn r 6 a u r 8n ri r n r : ? ffs r{er u r n r :
rj s c d jj e

tra Rtil a uufl o{a turToityttR u?RlJ

o @ qg d onr:urRauur ruurtrutTuurraynr:r4ra1gGtl5n?ilqiluasdrryrrtrnu#rnrren6onr:annr:

rlcio uo o n {il r: fl nrf,fl o {r d15 n?u rlil

z. t ) rvr n Tu I aE ii fi rJ : s fi vr fi n rn fi qn d rr iu rJ fu rl q s n r : 16 u

-jst
2.2) ?t'fi nq'tlrn ufi o v do uirr rl#uvr u dr: n?u n u

z.g) na'ldfl arfi urouJtsr:nr:narqucirr 1
s o q9. -J- il | s s aiai
I fl U n 1 fi U O tfi lt 5 y tll fl Yt fl 0t il 1 tta ? fl 'l tJ yt o 9t tn n t u I a u n n n d9

ruasfinerruilnoni'usiod.:rr?edoilnrsldriiouhdr nr:rir0mondolrflulilIn0nmuufir::ru

ruacil:snoudrunaouksir.r1o'urfl ufi nolofiuqnihu

o Ir.r+lJsql
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t

2.6 ntril:srfi urvrnlulafi

n r: il : s tfi u rvr n I u I nd (Technology Assessment) rfl u n r : fl n u r dru rn n I u la61u

dnsilvcJolRl:a:?06touil:cffiufian:vnudurfioornnr:drrorrmnIuIaErurldn6onrsflu'ru

tuasfiwuriliurJquvrnlulndiifioqjudaoonhJt#urnd, dslunr:rJ:su.r^urmnfutaAff la'f r{
Gf 9 | a s saq r r -!lfl n ?1ilil riluR1:lJ 5 UrilUtmn lu ta u tuil{{ugt'l{dl 9{u

2.6.1 n?rililr.nsnr:rJ:srfi urnnlulaifluudryrurir.rl

2.6.1.r Young Maing (1991) tdnrirtir nr:rj:sffiutvrnnula6rfl unarudur{uf,

qto{ttu?n?1rufiolnrilunr:ainr:ffnfl'r: rcilurndosfio nr:irn:rsr{uavnr:il:cu.t'unalumrt

dlnrurtnsfir,rrs,doruvioiirflurJ:vlusriuavrfludusr:rs drornnsrflunr:uucdrrfiurfiu

tvrnluladtr,rri Ioufiorr{rj:vnoucJo{rn:slJ?unr:il:su.r^uryrnIuIa6oydosfio.:r{rj:snoufi

drrYtyd.r unrun rnsi o 1ild
9'sdo

9t?YU1

-

d{vtlR9
It4

lJU0',lR?vr ursranfunrrvrnlulad nr:il:crrJ^urvrnIuIa6

t

nr:dorfionrvrnIuIaE

dnuarscJo.rrvrnlulad

nr:il:vru^up{nR:uvnl

nr:il:vru^urvrnlu Ia6 : fl 1TlJi 5Q fl 'lrrudrrf r

R'r: :'r(,{'lu rua t ta v nr: fl ou nfiu

I
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2.6.t.zBodo Bartocha (1923) ldnrirlirnr:rj:sffiutytnIuIaE rflun:cuaunl:flnu1

fl1{fr.:nu H:sSfio ufuuruuasnndnf,nrrnlunlil{o{A.rfirl:rnqtuiltlriu uiofi.rfirfinorn

rvrnIuIaE

2.6.1.3 Stober J. Gerhard ttou Schumacher Dieter (1971) ldndra'ir nr:il:srfiu

rnnluladn^o ssrJUR'r:?r{rup,ru{r'ruuauRisu?unffiflu1n:016{t:luavrduanl{tf,onltavryaririi
9

6iiqoluuirfliugflrderfmr{firraedsu uasnr:fior:arrnr.rd.rnldriinr:ritnruluuacR'rt,
d o j Jqgta a e! @ / s ar d j4 4

uoR 14or.rae{nsryrovsh?lfiufi.rn'lrufrruviuf,to.ttnnouIn6'irfinraR:uYtlJnniltot?a

2.6.r.4coates (rg7 6) ldl#nrrrur.rillsfl o{n15:J:sffiutnnlula6'ir nr:il:v6u

rvrnlula660 n1:flnulrdorirnunulsrrernr:n'onr:tnnlula6 (Extend) uiofinrt:JfurJr.r

' uJdsurila{rnnlula6 (Modiff) d.rosdo.rfi:sililRl5sr5?fldollflarlouyrnlula6fiftdudoou

Insr#udsfl aR:svrufl oirrvrnlula6 r{on'torro,,avnr.:doru

2.6.l.5Regelio N. Tagarino, Charles G. Kick (1991)'ldndrlir nt:il:sru^u

rnnlufa6n'onrrllfnaru{rlorfiuefi:rnr:druusrfismrrnarruril6uuuilarfifinarrrflul:Jld

m'r{fr{nil, rfl:ugfio, fiqttandoru, lmnfin, RAttil'tu, nr:o'nnr:tvtnluIa6, ttasufuuru uoRtlR

dnr:rhsrfiurnnlulad nvdolfinuililu1u1il1unr:frirn:rv# (sl.otn"sizing) uasdrtauo{o

{a (Information;Ino{oryad.:nrireovdo.ruen6.r{oilRTldo.:tlavnrrildrrnd{toctnnlula6tn^o

l#d.rnruuasfr iitdurrioslddofi ulnlunr:taaonldtmnlula6

2.6.2 ttuxm slu nr:il:v rfi urnnlulad

l. nr:il:vdurvrnluIaE tflu16o.riiurnn'irnr:udilqnrdnua9rldu Iouii .

do.r fr n r: r{ r uor fr r rua n: v vnt si o fi .: ttrn do u d: u

2. n r : rl : vru^u rvr n Iu la6 Ga) r s rfl u du o d du du u n'i r nr : il : v tfi u na n :s n u

f,.rueodoru (nn) drnr:rJ:srru^urftaornsrflunr:rJ:srfiufinf,rundtfruludunsunr:rJ6^ri6
r a dr I a s s od<, or 4 - ' tt' , -4.94--- | d

ncil?flo rstilunr:il:gttJug,taRsyytufloirrnn tu taovtilnod{nilrrasd{u?naou u?nqil:sd{n
C o a ta e Ao. - j a , 4 9 -,-- t a

tflo0uli1R't:?tn:1sl,t0.19{aRSgytlJ0'tRR0n15Ytct'tnqmtgil9.lanoqarnlfln{t[?nnoil n'l5lJ:umu

'hitdn^or:arrtuu.irs.:firuao#srurfi{R1e,R1fluavfi'lnrnrriliu usidcfinr:firr:onluu{to{

rdrugdldsrfuacd{nil6ndru ocrfi u'ld'ir Brn r{lunr:il:crfiuiirfiufinn::rtorlnxnr:dot

d.trtan:svrudeduii*,'rnn'ir tutarsfiRtorllfoir TA 0uilo{R{r.rhJutnndrfion::t

3. nr:il :sffi urnnIuIaErfl uduonuoor:udltfl tgmldu g',unu.uqu d dau

I

I
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t

nundalurio{fl0{n?1ililarRualuto.:d.rfifiitt{o t il:smn n^o ru^n (species), n::rufru{

(Genetic) ltag:gllilfit?fl (Ecosystem)

Regelio N. Tagarino, Charles G. Kick (1991) ncirl'irnr:rJ:ctil^utmnlula6 na:

ovfirnr:flnurlugrlnlxflo{dildlJfruf,ivrurnlt (Interdisciplinary Research) lorjunrurutn^o

16o il I u r n r r u n^ n rfl u dil il ei' g 1 u ua s n 1 : fl n u 1 t o s {tfi u r tr tg t u a r t r i rr oi r r l tna s l #tfi n n m r
au:;:ofu ornr:rJ:vffiurvrnIuIaE nrulduurfiorsiol:Jif

l. er r?0 dolluas rdsndrurj : fi o s rirru rrj: v ffi u, In un'nr:or1e.ra I o{R'r:

rirrvrnIuIa6lilld, nr:uli{duilruvrnIuIa6, {ldrJ:rIumirvrnIuIaE uase{aRsvvrrfirsrfin
9t4f€9d4tt

I U9r O fl { t t?9 A O il tll U 9t U

2. fi rg ru ru o.rlu o u'r n n : nt: il : s rru'u tn n Iu IaE o s do t ru o r 6r fl a n: cil u

ro.rrnnlula6fiosrfinfiuluournn uavosdorfirunrurJfrri6nr:lunt:flssfiuruan:vvrlJuas

rliurJq.rrvrnlulaEsielilluournsr

3. irn:rsfunc'iruunruan:vvrulloiunnlulaElurarol :rdu : nr:?ffU
s 6r A I a s s dtt t i e I

rlastrBtu'ltu[:oirqro.{Rr:il:vrfrurvrnlu]aE"[rina:frosruo{nanruyr:Jtu:vuvdul rvirriu usi

u rd q :/ s r
n?5uoir rlj0.1?{aR:syru rursusr,l?9?r, rguo'l0tru{rHnRssYrljoonl:J lu:cuvfi zwusfr z

99t

(Second-and-Third-ssds1 tmpacts) rn'.:firn^ofitvdruuol.lrn:rnr:tuR156'aR1:[tfinlilstril:cuv
vee 3

n?'tilquu5ilfl o{ 9la R:vYru l0 59 r0uil1 nlu

4. n15ril6silrfi sluil:srdurirl#rirsuavruadrl:roqyrnIuIaErfi u.:odrs

16 0r6s1ilnon::fi or:onlurJ:crdudur fi rfi sr{o{uaufi rua siorvrnlula6dau

5. fi t r : ot r tta s ri r u u o lu tio s n r r ru d{ s^u rl o r tyr fl I u I aE (Technology

sustainability) : nr:il:vrfiurvrnIuTa6osdo.rfrnr:finuld{naniuvruflCI.:rvrnIuTa6lu:vuvur?
rll f o o, @ q ot @ v qg v da 9 o acl

n?uA lunilunounrqd.:nru nr:ryiloi'r,ilr.:dsnufludrdip,nnrudornr:ninurn:r::ilr'rel-lu

nr:rJ:vFuffisrdurvrnIula6uasrufinrflufiudr do^unuoo',:finsrarur:nfirurriruuerflo{rrn

uo{rn'r:er6flrvrnlula6l#runarruaruoadriurourflerflo{rvriflu'rorfia'rr'rra:oriutd ci.rnrald
.ta qa S S d A e e

lRAn?lil8itUlJfl O.:lmn tu lau:Ju?Iuslun?luuuft{Yl'l{yt:TltJ'lRt

6. qarriruavuhuursilrqfrrnru : nuil:cffiurnnlula6ovdoqrfl urodu.t
a!- s saia, q r d - J- I l zl ty
uos?n?{anssYnJflo{ltvtfl tu laumilnod{nil tsut9ru?Riln15s?nm1{n'lurfl:u!f,ldgt5 fi:on1u
A J A , ! 4 q tA d A q9q s e q q
s^ut fr sfr ur.rdrfi rsriluri'rrilSnurfr uurnoh{d.rnrufisrfr ulouorJirrvrn IuIaE

7 . 6'ruunuavirn:rcdnr{ra'onlnril : n?rilAuuRrvrnIula66ul iio qi

l u n ri u rd u r f, u u i o a r ru r : n ri u.r r l d:J : s l u ryrfl u rfl r u r r u rd s r rTu rnas fi r n r: uJE u u rfi 0 u H aCopyright by Mahidol University
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o

qJ,i^i
t{aaniltlav fl a n:gYllJ911{ldl vl 0vtRolu

16ua{o{ il:smncJorsiauil:uavfl adrfi srdu

5. ilryru^up.ran:ymufinro'jrovrfifldu irn:rsr{uasioruadetrmur.ran:snuei1,rt1

e,t d il H d l u Ft a fi n r n d r n s rfi o ifu d.r u ru o rfl u cfu n o u si o rd o { 0'1 fl Technotogy + ImFacts lto u

3

rarugfio lufl oqriudqnsrirl#yr:r::fitnrlt6onoirll fi tururvaruriuanrnilnqriu

3. n1:rIUlnsaftvrnIuIaE (Technology Forcasting) luournor{.rlutfi.:u'lnt8lan

4. ri r u u n n r.: 160 n ua s d gr{r sir uil : ii ldlu n r 5 il : s ffi u fl a In uu t : sr s d.rdtuil : fi

R:unlJqtoitrvrnlula6d.rlu:vd'u1aR'lntlasil?tfi1fl (Micro and/or Macro options)tnagl#tfin

4 9j<o .r q 4 c l,l 3'.4
m1{ ra'o ntor{fi fi rirurolu nr:6'srfr uto'ldrdsnrvrnlula6fi ntillsdilfi qo

z.os ffusroulro{rRl:rjtsrfi urnnlulafi
4 q Gl I a S S oo- i

fl olJrljgllrOirrnu.nnr:i9tfi antsfl uluRl:ilSgltJutnn lil tauilo{u

l. druuorilrstdufl rgnr UsstlludRUat yil:stdutlo.tflqn rtunr:il:srru^uttast'tu
l,.a A d t - dq, c! a I c v

5s16uaflo{tfr',ufl tgu doluR'l:ol:l0q:JutlasRaRnR'lgll{1 nlilu9lt?a'lttas:vnulo{R15
A lo , I
rrn:rvu nrruotol tfl ntlau 1olJ5v d{n

2. lli:urud{o.rr{:J:cnouei1.t1 teiu Yt1{tnnfi n nl{d{nil nAHillu uf uuruttav

rmpacts r Indicator I n u n r : d r t,t u n ri r r o r ru a R i v yr :J [ [a s t u r sr o r o tdrndo I fi e u a n uf o a I 1 u

nr:drnuofidnt{Iflo.:r,tan:uytlJ luur{e6orofinrrl#nr:b?rirnrrrudrriq (rmportant value)

rurldrfludrrir.rrirnrindru drfinnsililInuri'r1illunr:il:vul^uataRivvtunrrfiruendsud'ru

?rn1:[tJ9r5R

6. Rlrdlt,tuelvtruf,on (scenario) fitmrurvetfiqn 6o Rt:fi00'trot'ltvl{'it{n'txv
iq h r< s s 4- ia S S dS 49e I Gl .----1, a 4 9, q. .- gda
tqu{ trjrJrnn tu taun:JRl?yfrilrnn lu taE lnuldsiruil:tunr:il:srru-uqo16orfiululr.rn:frfril

nr:rirrmnlula6n a rudl url lJ nr:il :sfi u orttfi runrl t6o n (elternative) d l,2,3,n1ru 6tu tu
4 io b9 c I a I d a

n1{taofl ytfl 114uet r?uasrirnr:il:srfiurriuthtJ?nu

7 . nr : io ri r nr a R 5 s vr rJ i6 u: n fi o lu n : d ii fi n r: ri r u u o rn il'r s ri 1 ir u ra rl o { pl n

n:syuluaul#rirfisvrrctlo,{r.rnR:ynrJrfluurnm6oau nr:inri'rflanrumunr:rirldlnuRrr:?tJ
, ! t d Igt @ s ad i q aCa qtrr o- q q t

n'tvl{fiilaunasil1.lr6ionr{rdaun'u lsrsTGnr:fido{lun:fififrnr:tr?rirn:trudrdrglunr:six
!-a9.o,evrts.i4rt

rirnrinfidolqarrirtosru'tnuasn?'rrudrdrgrdrdeuf,u rioufi0v:?iltilurire.tan:smilto{ureiav
A

n1{taoR

a
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8. n 1 5 rfi o n rfl n Iu IaE 0 1 n n 1: il 5 u ffi r r n r : 6o n 1 : rado Ryr'r.r 16o n ii hina n: s m u 1 u
Aiioiveorr

rs.t lJ ?Ril'l nn qnn 0utn9 1u nild.tfttJ tuqnnlu

s. R'r 5 a n e.r a R : v vr u rJ n 6 rvr n Iu la6fi fi r n r : il : s tfi u u io ldiu n r: riio n riu ur n fi

0s14lrnnfula6fiaruq:cfuuu 6shifinran:cmillurfisailrac, Iosfrr'hlrnnlula6rinosfina

n:syrrludruauhirurnfiriosdrdrnrn16onilrutdfiosdorfiursr:nr:luR'rraaHaR:smrlu

yr n aul#ur 6or?o ufi qn d.rrin osri u n'irrfl u Mitigation plan

to. nr:ldrvrnIuIaE rdorirrurldudrrfu'$rrfl uocdo{fi nr:6osrrilil:crfiunanr:
ri I sr s I ii rt J a io

lilasuuila{il00t 9r'1.:1 YuRt ?floit :?tJYt,qlJlgr:fl1:?l:ottflu{'luflo{?{aR5glluvllRn01R
Is s aiq I

rnn lu laEilul 6?u (l l)

2.6.4 uil?nrsnr:rirruanr:il:sfi urnnlulafl rflt'rj:Cs,uri

ar a fi 'l do r n n r : il : s rru' u ryr n Iu I a6 o c rfl u uu : n r r l #fi'u {ri r u u n u l 0 u'r s ua v n { ru

rorffiffudrirnr:flnurluduonuoolril:vffiutnnIuIaE (paties - at- interesg rdol#lunr::r.r

unu, nr:ffna::niflsrn:, R'rrfflu[[T{d navnr:uiur:rnnIuInE rrsiodx'[:fisrrruarari'[dornnr:

l. nrrJiu:lq.rnJdsuu:JnuvrnIuIaE

2. ri rn u q I il : u n : ru dru fr fi r: s fr ru a n ru n u fi u, o rfi n du 6'u dura n do il un s

dr n u du ruaoru n r nrn n Iu IaE

rJ : v rfi u ryr n Iu IaE o r o ri r ru r 1#1u isr a rJ : s as r{rn fl r c 6'{ d

roqnnlulad

4. aru:nirn:rcfe{nnounvruup{r

3. n:v{ul#fi nr:iffuunsfierur fnornfl rsnr:irn: wt{m'ru.lu,dourrforfl ufiu

(Latent Benefits)'lduri nanotumuludru

n r r ru il a pr o fiu ti t dyu ril u 6'u rnco 1 #1 u n r : $r s uil d rn n Iu IaE

oilril1sr:Rl:fi rmuaulunr:dnnr:rvr nIuIaE

ol#rfi nnr:nJduuuilarmrrnqururutu R'r5n?ttqiluasmsundrnnlula6

7. ,noutttrtuanl{uagR'rSyrruuo,nouurp{aRisyrlJyrrtdruau iliorgruflaa'ild

ntdru:.nnroqnnlula6

8. tc a o f n : r nr: fi fi n r : ffor a9r s rvr n Iu IaE rdorJ iu rJ q ou'ro riu, u u fi hi nril rc au

l#fi n rrru aruqr uiul ododu

g. u n t6n ln : r n r: fi fi n r: f,o eir.: rn n Iu Tad dr vr l'i r fi nr a rfl uei o ri'r n ru ua v fi .: ur n
9tr
40il0u1{:utrSit{

A
${
c

lTl

5.

6.
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e

r o. fi {oryafi fi n arruqndo{uav rrrU:of dru iurni uil nr:lu n1tdgl{f, 1:ctu trtf,

vr r.r rm n Iu la6h?rir {ri r u u n u luu 1 u

z.e.s ifod'sfli1unr:rJ:srfi utnnlulaEl (ractor of rechnology Assessment)

n r : a 9r r g rl uu rJ ua v rR or q{lu n r : dsr fi u 1 o lu n r : :J : s ffi u tn n Iu IaE rfu o'l t 0 s fi

n?lurerRei1qf,u nr:uancdrnrruusrnsirfiuldiunr:uoiliu'jrrfl udriil#td dsiitJtrng z ds

n'o nrnfirJ:rnquav{oryafifrHasionr:dnfiulo don{o z d.:dovqnnd'e,f,ulnrirl:Jl#lunr:rir

nr:il:srru^uflrgnrfirfindu dooro't:::u::rudsryalurtoiavdrutvtoonr::J:sffiutnnIuIaErfio
iat'

n15fi 'ryn{fi ovfi qnrirvrnlula6riuros

lunr:rhsrfi urvrnlula6 n'r::sqn?1ildlil1:ofl o{rvrnlula6ovoqiluqnautnzuo{

nuuarun{rud.rrfl un{ruvrrrdrnru dqfi nrrutfi ue{o.rtiunr:fifl urloatnnlula6rvoqjluqerau
o r * d4 | c4 J a 4 - tt' -9'--- - -.-9!--.---t------^t^-t^eri^^^^^lorornumarunriufi.rrflun{rmr.rdlnru frrfrn:riltfrur{o.1fr'unr:fiwurlnuurnlulaEfrnarru

reJ
ruerRen{rRu etr.r:vuuR'r::JrvdurnnIuIaEnsfirr:arriloffudd'ru Insfi:v:ltlnr:ficirurfiur{oq

f,u n r : rt'er u r I n s rn n I u I aE d.r ar ru r : o uri r o o n'l drfl u s n ri ru d'l u fiu n'o

l. n ri ru u d'n (core Actor) n ri ru d 16';r ru a n : v m u Ia e,n : { 0 1R n r: fiet u rle u

ssdti.cl
rnnluIaE nrjrufi tilu n{tndnuavfi 6rueu'hiur n

I

z. nrjruariu aqu (supporring Actor) nriu dn^o n4ru {ti tr;ldir na n: snulq u

n : r o r n rm n l u la6 usi fi n r r ru a u l o lu rdu o tfu 1 fi ,fi r u'ru ru r n dr hi arru r : o rg a ld'i rlu u r.r n fq
I a s sd , irn, 9 | 6r o 6 d d r

5y14?'t{R',ltTtotulriln tu taununEilu tudlil15nn1?n1u tuR15911tuuR'l'taoRnlntaoR{o.:Rqil
q lny

uan tgl

3. n{ruo^u 1 (orrher Group) rfl u n{ru d hirfi ur{o.: firLrvrnlula6dra s

Siorio I nrjuif nsil:vnorn'utflu:vrunr:il:vtfiutmnIuInE dldrto'r:vuurslovrir

R'r:n'rnnsrutflrililr0ro.r rflrililrsu:nn^o R1:flt:0r'rueiavqorritnrurumtn{ludnlnuqorjt

r,rr'rufl oir:uilu ochin sfi usirsfi nr:ki{oryalnri 1 r{rlrlln oncirurot

{frnfiuovrosilryuruaslonrarfisfi onruodr{ciordourasfi narrlrfl uTrJldiiln:

nuradct6ofialernu oyfinrrunofiosagtnrrurl6uuurJa.rluuluururfiofitsl#u::qqnri.:

nuludu.,duld uf iruluurunydrr6rdu.rdnnr:frsrfiulutuodn ucifieturrnosofiutuo'.r
i A A i, o v a q q r q hg A 4 ct A A . I I e 4

611r?relyrr?ril d{yrs?u lunr:sr'prfiulolnrir nruudn'ld ruooruotfrn1 udrd.riiueiavn{rufio.rr{rn-o

nr:urilqmr uasfonrafrrvrfinflrgnrlnrjt ru:rvufldrovfi{oryarneosnoudaudfifiIsnrafitc

finr:nJdsuurja.r'td

t

I
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lunt:e$xgrJuurn6odruunntt6onlunr:rJfr :ifi ii ov6irJ:vrHueirrYrglunr:dn

fiutut6onvrrrta^ondrurrvaufiqnosdo{n^or:arrd.riorq:J:va.:r{uasnrrcuandoileirrr ii

tfisa{oruns:audrfi.rfidsw^nr:anrfirurfirufio r?nruasf,o1ufi drrraruasaorufiril6uuuila.r

ruoiiorqrJ:ra{r{uacnrasurndoilsir.:r hinJduuuilar nrrrurmillsGruflo.rrvrnIuIa6fiosf,qn.r
t 4 .t o ot o I iqgrq e

oqi 6slunr:druuoilootlerl{dl yr ls tun15il:yffiurnnlula6riursdo{nroilnqilfilfloil'oeirrl

d.:fi

l. iloffunttnnlula6 (Technology Factors) fid{ff

t.r nr:1#rj:clurfnr{rmnfinrgiu n?'uJd'uJ'r:ooir nr:l#rruo3.: uas:J:y

fivrfinrn rfludu

t.z nr:rfionl#rvrnlulad rsiun?rildor qju rurrr rfl udu
- - s -9t A i s | -e - a dr I1.3 [n5{d51{Tt1rS',tlJTr:O{:1J rSU nlSduljdqu R15u5fi1: rljugtU

2. fl o o'gnrua:ugaraorf (Economic Factors) fi 6'.rd

z. t nmurfl u'l:Jldyrxrg:u gnraorf (cosvBenefit)

z.z nr:iliurJq.rnrrnrfior uiu 4u vrinerrn: rfludu

z.g frnunrilrowale rqiu fluro nerildqfldu rfludu
;

3. iloffunr.:ytiflnn: (Resource Facton) fidlfi

r. t {or qduuayuuri rvr6'l oluii ld
r.z uuri.:lQu4u

3.3 u:,rt{'rudmru

4. iltffumr.:drtt'lsrdoru (Environmental Factors I fid'.rd

4.t r.ran:vrusiodgnndountdrunrun'rr{ r.fu fiu^u ti'' orR'rrr rfludu

4.2 Nanlsnu si o an rfl n r :o qjo r fro r.riu n rr il as a ? RdrJ 1 rJ : sd'u rfl u{ rfl u 6'u

4.3 e.ra R:svruoioqornrnfiisr rdu nrril:Jnonfi$ qilR'nlolu lriu rfl udu

5. iltfftlnr'rrJ:ss'lR: (Population Factors)

5.1 nr:ru"ruil5sr'rnr rsiu dn:r orqdornho rflufru

s.z :vdrnr:flnur dor:rnr:firrirflo

s.l dnuarctttitinu irlu:t.t'lu nr:'irwru

6. ilo f,uvrr.rd.rnruttasislrur::ru (Socio - Culturat Ractors)

6. l r.ran:yyruoioqnna qarnrlrfrior

6.2 ffanssflrsiodrnil

I
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e a Jv a dad a<qi
n?1ildililurifrurtruaninurnr: uavfr i6nr:ila'ru?reriru
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6.3 n1:rfl ucirunu*.rcJot iwut:: ruluil0 qriu

7 . il o r'unr{uluilruua gRl:uoruiunl{ n1:[fr o.: (Political - Legal Factors)

7.1 R1:UOtJiUnr.:nr:rff0.:

7.2 f,l.|0.:etolnrrrudrrfl uro.rnuri'lulnqi

z.l nr:rfl uri:urad.:ro{do'niuuasuluuru

z.o.e rniosfi ofi1dlunr:rJ:srfi urvrnlula[i (Tools of Technology assessment)

nr:il :vdutvrn lula6na: nv l#rnis luoo (Tools) uas tnnfi n (Tecbnique9 fi fi

t. i6 nr:tirj.:{fi nnrrnrrun^sr rfi u (Intuitive Methods) uiu

R 15 : ?u :?il n rru fi s rfi u t o.r {rfi o rn t! (Experr opinion)

Rl:nirnyrluu,,urolrdo fl arvR'r: nr: (Poll and panel)

roar{rsri (Delphi)

1.1

1.2

1.3

t .+ nr:itn : rs fna n :svt u fi 16 u a{o I f,il (cross-Impact Analysis)

i6nr:itn:rvtfrruurtsnGilu (Decomposition Methods) rgiu

z. t n r:?rn: r s r{lurf ru fi frru r{uf,fiulu uei ac d'ru (relevance Tree)

z.z n r:?tn :rv rfd'nu at v tn u rv (Morphological Analysis)

2.3 n 1 :itn : rs r{rfl u r{rdu du (anarvtic Hierachy)

iG nr: uu l l#rirn nru drrTtg rnio d rdl (wholistic Methods)

:. t nr:iirsTumrqtdsn (Sceario)

t.z rusr?nd(Marix)

4. i6nr:irn:ryr{ (e"uMcal Methods)

+.t nr:itn:ru#dur1u I drt: (cost-Benefit Anatysis)

+.2 nr: t#g:J uu aru nr:irn: rs# (simutation Model)
a aa q r Ct q 3 ru o ta v .

lJoR0'tRrltftufltlas?tRlto{Ra'l?ttn? u{fluogn:J anuil3ltas:J:illornl:?nn1n'l{
a€d€dt

rnnfrnTSnr: drfrsirulunr:dnfrulo nr:nurn:afilfonunranuru nr:u:Jnrriroir.rl errrugrJ

ruu u R l :a d'u uSo n r : d r {o ry a l rJ ld uu u do u o'r ru n r : fi ri e u d r ru m r q n : r ru n= n ur u u a s n'r : rJ o,{

fl rgur:otir.rn: rlilsr: rilrs,rrufr rfl n oqi rfl udu

e

3.

I

dqriunr::J:vrru^urnnfufa6 6.rrflurnio.rn^odugrufiEiroflorfi'unarru'hirilulvdrr
J/

uasn?ilqildn1iluvr1{nrunrnuasd:ulunr:dnf,ulnsrrildusrouoir.rl rilrirfiocfi:rsas16sofiCopyright by Mahidol University
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a

ru n n si l { riu n 1 il d'n H or y lr o.: il rU il l r o.r rn n I il I aE n i o fi o n : : ru fi t s fi r n t : il : c trl^u n a o n 0 il

flourflerflo,{nr:finurdsdo,nrildorfinrasionr:druuetdruil:crosflofrusir.r1 fifinlufrur{uf
-1,d9RilYtiltylJUona?u

2.6.7 t?rnfinnrfii'g

rn n fi n ro a vl r urf (oebni rechnique) rfl u rvr n fi n fi lfi lu n t : n rn o't, o u', n, fi

r{nr u r du 1 u n .fl . 1963 I n s f n i ffu I o { il :^ f n Rand corporation 6 o ohf Helmer (wi[

G.elat.,t972) 1u:yrryu:nrvrnfindrinrirurl#lun'rtfi'ru'rt,uas?1{tuelud:rufirqln'i'trflnu^n

odr.rdu uavldYunr:ru'ruu'rilsrudsdoqsrar'hud c,ssil:stvrsn6n luilouiurnav'hsftflu

rvrofiniildiunarufierilotir.:rurnlurfiouqnxnr:hi'irtsrfludru q:fio nudo{ R'rtvr141:

rn:ugfir fl'r:dlfrrrarqr nr:flnuruasdruooudl ilon01R0stflutnnfinlunr:nranrsournel

ru#r fr,rrflurmnfinlunrrdua'rrrrn'ir.rnciru{r6i0?srq riaul#ffriiuarrtguoiavnuldiuvr:ru

drrdr:uant:Jfisun:rurfio:vrqriulpru'hifinr:rnrfiqnrhriuloaer:t tdu nr::soildilo{t

(Brain storming) u6o nr::J:vqru nriruurLldu 1

rnar'l :rurigrJulurdrufi d'nuarvrnilrs sioilrnrrsild{6fi nr:rJilrJEtnl6suuil:s

'hJ:ir.rusi?ra'nnr:uav:srfisui6udn1 f,':ntr6ru 6onr:dnurnarrufior#utornriru{rfiu?$1tg
r cl s q 99i I o J. i,fr-,--4-.-- - - , I .

oulillllu:ylJlJ tnfln15flo t144rsu?slruunaununln'r:n19nltor?ltlu? [utJ?l5otilqR1:a$tflas
t dr s q 99 j . o d '

odrqrilu:vuuloun't:roTr{{r8urrrcguoiavnurirnr:nronr:c[iruu?}irulnrfinffu ud'rnrn

rfu{i6'ufi rvrirror{0ryafi 'ldurirn:rsdunvfl ourua nr:itn:rcf ndillilldffrfiu:nrquciasnu
IA A q 4 u . 9 o J a I Cgro- e 4 J gl

?t015Bt1ORn:{[flgUnilflO{RErJlra?n'tn1:n10R15Orfi:o9rougr1ilElJttilYl4?0un1uu9lonn:{ 4

ifrs6osrirr{rsroulilirn:ryr{tlrri ud'rornflou{o4aiildornnr:irn:rsr{ud'rhJl#{rf;omrq
99s-dsslaoo.dgalqfnrr:arrdnd{ louilnsrn:vu?uR1:rir.ir (Iterative Process) ttiluil0valtilugto1lJ:1? cl do{

risarru:oumiooundrostdr{rsroufirfluduilursr^ (consensus) tornciru{r5iu?s1tg lnrjuuru
. i a A .i . .i , t4 & , g - d-"----

To{ntr$'tcfl fllfr'ofr0sn:or (Refine) n?'rill$rj?slrUflo{nqil{r.ttj?sltuuulo{ lJilnouyrd'tnq

fl o { rm n u^n ro a vl r u rf ar u r : o aq il ltffri's d

1. rirn u n nrj l fltfr urrrrg (panel Experts) {rfi u arrq os ds r fi n :ru : o u flun v

nrrru.fr:rrglurio.rfiosfirnr:flnur cieu,ilruau{r6iuaurrgiildlunrrifiunruit.nr:ro'{rna

y{rurirfun^lsinr:dr:rnn?1iln^or#uiiduoqif,unr:{rudaotir.r usirfluludnuorvru'onrirtorfr

rfroemqftqnra^onfirvrflunr:fir{rhi'rfrsrnalnvrxn'trdualrdudrniu{rfiu'rrrn;ntrirriutdo
J, o a - !, o 9A doYq 6 1 ta 3 te 4

RauRSOitfi?'lilnntuu o{uu0'lu?lJrytsu'}s1qfl lT tu9r'llrtmnuntqal{'luul{rfluognut::11fl'lel

I

I
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ro{ilqilrrrnv'ilrurufrrfiotnlrydfioqjoiufludrdrg :rru'hlfirlerrjtlnrruto{nr:if,s nnru"fru

do u r o.r rdo.r fi dn u r r? a 1 uas { il il : sru r ar Io u rJ n Gudr n v fi d.r uci r o n u du l rJ o u o r t dl rfl u go u

nuld usirlnnr:dnurr'ffurol Thomas T. Macmillan ttldrurndtuaufrrfienurqfidlud 17 nu

rfl u 6'u l:J dn: r nr: a na{ fl o { n ?1il0 u'tt to du u n c fi #o silr n

2. riruufl il:crfiu uurlfiu uaccirundorruoolu nt:ii'u In uli? hJ fintvo qjlu grl

fl o { qn uu u fl o u o 1u (eue.stionnair series) u6o nr: dru n r u Bit ru u fi ln : { d 91 { rdo 1#1d{o rya ii
aayA4a-9t-,--Y--gttrrfi?1ilnoluufl ort4tsu?s1tu0{il n1: Uouo'luu1ila1 g:ou

3. fi rroar,lruf:ou fi t Iqslduuudouolu do,,uu auu oru ororirnuetdrunu

roqfi6sornronar:oirs1 rnfonr:frrunruai{vr:.rqor'1ol^ rfio'ldnruunuotdotudrdsrirruragrq

rfluuuuaounrru 6rosrflur{rnrrun{x1 uavrirururnrflurirorruilarutiln rnaorirtJl#{r6ior

rrqfirflun{rud'rodr.:orou Isrunr:ri{ulludoilnrulrlhi'{rdoarrqnfonr:drunruof n6orir

n r : il : v qu n t {'l n a (Teteconferencing) In u pl r u r r u u d o ar : n r l tn do t ruoo 6 16 n vr : o fi n d rdu

:vuunorun'lsrof rfludu

4. rirnr::'ru:rruuasirn:rvd{orya:o:ttt:ntor{tfiurrtrgrrir't{drufi'u Isrudo

ruldodui duuu6ori'rufirfiun:ounr:if,ufiriruun'l{oonl:J udra9tuuudoilnluisufieos

5. fi rnr:rn ar{ruri:oufi z To u:ou d{rfi oamtguoia vn ut s'ldiu{ory afl ou nd'u

16{a6st^ (Statistical Feedbaciks) fitflu{o{n{ruIouriru:ru rdurirgouav rirr7tugru travrir

fi du:sfl 'irlneo'lvrd tor n{unurnrirdrnour6rutornutor uavl#{rfi ottrtqn^ot:onsrouluri

6. rirurar,lrurf:oufi g,+,...Iorsluuadav:uufifrrniu."rquoiavnuovldiu{orya

floundrrfi.refififirfluro.rnciruIoori?ur?il rriu :oufinirurur dtlu'filuturuudduoqifirLnnt

adududouroudo.:fif,o"'r or',u,fiurvrrgro.r{16ortrquavnlrutflutonduricloltiletolllro{

frrfi uerrrxrfl urJ:srdudr6'tg dlhiarrur:arirnunttriuoustrufreatlrJld

7. aErluavofiil:rnna Inunr:rauouurIfirufi fi duvrrilfisrrrurnarq{fi dtl5udr

ofi il:rurauo[[uuo'rRe.ranr:fi nur?fru

I

t
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2.7 uu?n?urfi srrdsaffufinuafi (Attitude)

uYfnun?u?rtolnttu I 44

2.?.1 na'nJ?rilrsrosliq un6

r{aund il10'rRR1u'ras6udr "Apptud" urJa'ir }1rur6ur r?rulsdu nrurdrnqul#r{r.ir

o

Faster,chart*s n ldaqrJ uu'l fi nrfi s? riufrnu n o^.irffi o o r ndurn q z il :vnrr 6o

1. il : s eu n r : oiii q n n u ii oi o r1 n n a m 6o a a r u n r : af fr'su n fi 6*fi o lu da

qnna01nn1:ldnrlrriu {urnu ldvroas.:6old'irrflurJ:sarunr:aflnunr{ (Direct Experience)

rtav0'tRR1:ld0uldfluravutugrJnrn m6otddrurfiurriild.rsir.:rdldldnrrfiuuayhild

nnaolritLto.toi.:drsqutot n^odttflurhsaunr:oinrtdoru (Indirect Experience) ruao.rornr{g

unfirflutdotfitfinornnr:iun:rr rYsriuqnnaoc*[riorofifliflunfirio.rfirrrfildfirJ:saunr:ef

nio n', o m o,,a y yr N do il 
nldra 

u

2. ri r fi u ru ua y n r: 6'or fi u ri r fi uu n r: fi :1 n n a ler q n n a u urr o y fi r{nu n fi ;i 6
--€-l,t-re.r-:i-q.4 4-^-e___.a____g*__,_ri__J_-._-t_-j !e, s, a al,l5o [tJFlsl0fl{ lof,{1lu{145o0siln?lilEdn?1d.:iluNprdoru{uogtllSorur::il riruurJtr?oilrn:r

gruro.: nrjruiitluuu*ul#d?or oqi

LL Thurstone nri rlir rt'su n 6rfl u 
^u 

r.u rio n il n fl o { rJ U u dr6 ua fru n aru fldn o n fi

ntrrufin narrundr sioA{ilr.:odl{ Rr:uda{oonnrrdrunr:qnrflunrrrufinuasn:rtfindrflu

finsatctlo.ttflf,unsr^ drrfudrr:rosrnosisrrisunfir:rfiarrur:oiold louinnrrun'arorqnnafi

fieiodloir.rl visun6rflu:sdutornarilurn#ouro.rnrrrufdnludruurnuacaufifieisdondo

drororfluovt:'ldlunarsodrr rfludu'ir fionuorlooa ilnn?lu unn?1il orr{nunrrufin
a "rn"r nrrrufflnfinfiprrucird6gflnalu'r5o1JoRn?'urunneir{'irr#u6"renrfohirr1ud?s

saor fi :ruinrf 16'nrirrft r{suno''ir

1. rfl ud.riirfi oo1nnr:rSeruf nionr:tdiuil:seunr:al Oldrfl ud.rii1d

2. rfl udqiiduuailrqlu nr:uao wqfi nr:ru ndrrn^s drfi r{suncr'ii6 6wn

uurftlrufitvt{rur rfouan.:nqfin::rurfu cr:.:fru{rildrfir{sunn^fi'hi6 6nsfiuueh?ruhir{r

urlnsnr:nounfi niododrunrruenwqFn::rufu1

3. vr'nu n fi ar r r : n ei r s m o n o r n 11 o n u u uos lrJ rj6 n q n n a r,r d.: 1 d

"Atritude" uilasdr virfi fi uao.rouonuooudoocilluonfi.:anrfl 6srln

@ lc a
:ulJ'lt[9tR1tu9l

a
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4. rfl u fi rfi arl r: n nJd suurj a s td ruaor n r nr{su n 6rfl ufi .r fi 'lduror :rn r:
6uufuiorJtsf,ilnr:oinoureiar:1nnn drnt:rioufil:vaunr:airiunJdsuurJar'hJ r{sunsr'fi

ocril6uuuilarlrJ6'es

rn ru{ ru rfr o r uru u ua s de{ q?: 501 nrirtir yYgun sr^rfl u dR'r ?rn?lru n $ornr{6sl

lnrorqnnafirfluna:aruflo{nr1ilAnrflu nrrrurfio6oro.:qnnafiqnn:v{udruor:usf nrrruf

dnuavrflrt#qnnan9orufiosn:sr4rfismd.rdsln n6orflucr'rdrruouu'll#rutorqnnalunr:fi

ovfi rJfr ffi orsrouauorlud'nsorcfi souuf o'lrisousiodo tuJu

qmor^ il : v fi vr iig fi u{'ldnrire'ir frf,unsr^ il ilrufr { nmruflf; nfi n fi o t orqnnalu
C o C J A qud rr9 o a a I e

rSoslorSou,rur frmsuaqroont#rfiuldornr{rqnn?ouqfin::rufiasrlsuvisuno^riu 1 nuuei

asnufifrnunfisiodrtrfi.tnu*ou'rnrlouuflnsixfiu fraunsr^ul1rsrfludrfirfluurur::rJ

(Abstractioso) usitfl ud.:fi rfl u ois drraYurlnnafi fi r{euno^rfu
I

n r n vr q u fi u a s uu ? n ?'uJ fi n c, o r fr n i sr R'r : il a'r 0 yi r u ri.: n ri r r riu e r ru r : n a r rJo' "fiflu fl fi " ld'ir vr-au n sr^rfl u d.:fi rfi , nuu o',o olrldri uu f uio nr: ld f nn?rrn4rJ'rr,flo{nr?r "iouofi" ld'ir vr-aunsr^rflud.:firfirduo',oolrldriuug n6un'-'*t''

a

il:vaunr:ai rflunrrrufdn narurdo{o{qnnaueiavqnnadoor,,erouonlt#utuldornnr:

uanwqfinr:ru fiosrfludrdrrunuurtrlrueiorJfrffiarnr:noilauo.rsioerlnfi.rnuoslua'nsory
idgr4rrrcdyrdJ
vtlu u9r?tJ1450 tunt u0?u9rofl ituu

2.7 .2 rr'trltta;o r o o ncro r?Ygu n fi

R'rlrder{oonroqfrsunfifioqjdrufiu z grJurl 6o

1. vTnun6'1u rfisrl n (Possitive Atritude) 6o'n q 6'n::ru fi uansoonlu nrlfi 6fi {

nolurfolunr{uoili:J

2. r{gun61urfi{au (Neeative Attitude ) 6o nqfin::rufiuanloon1u6'nuils

1iln'.r n olo'1il ul u 6'auuf o'1il uo ru iu

z.zs nr:njdsurnJasfisunfi

trl 4 fi nrn n ci ra'ir fl o o-ofr ri tl#ri'au n fi uJd uu url a r lduri

t. umcirfi ru'rnu.t fl o duar: lduri findktol {dua'rr narruoqto n rrru rounsfiu

dnuusnrrilndrundrf,umrncjrudt6.: qnna{fi fiorfl u.l

a

z. 6'r rdo m rfi do ar: uiu n lrulr rio, o o du n r n rr rufi .: n o l o uio lrifir n oh dou r
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3. dn 1 u R 1: ai rEiu n r :ldu r.r d.r n q u d.r ii do dr s R r : R rv {'ul#rfi o n 1: n n10 n dln 1 t
tiu ru n a r ru au 1 o 1 :J vr r.: ocu q a o n 0 u n'l r ru n n n'u r o r n rj ru

z.l.t n'nilafi'sunfi
- A I e aq A /ulct I d q v- oJo - dt <vqslet lt5sfl vtfr :$duq tgt na1?o{l n1: ?9tvt fl un9114 ctlrl-ru"l riluliiFtror

l. Arnaffprdudl Gating Scale)

2. a^tnn (Likert)

3. tnof,lnu (Thuntone)

4. fintruu (Guthan)

2.7.4.1 arnaffsrd'uffl (Rating scale)

i6 n r :.i r u fi q or 1 u n r : f,n du 6'u rtr n n a 1 u r$s r 1 e ri o r u d r fi n'o n r : t #rtr n a n a rfu

ffprdudusirtotdrovtfl uodr.:1: nr:iefrau naa6drfl uaefi .irsilrneion15dgl{uavnr:1# Ins

tnurvlunl,j{noufiarrur:osrolld uasndrnr:ude{n?riln^ouiu16'rdrfi u^ortfu,,drr{rsrou

rirulnqjovt#qnnar.r rilr'rynu?l;?hJhifiuiluer.uuodon.rilquur{

2.7 .4.2 6tfi natna (Likert Scale)

dr oaig- r i ad A
rfl u iE fi f 6'R rrr{ d il a 1 u u r n fi qn ifi u u'r ur : rv d r uei s n r : fn hi fi n : s u r u n r :

osl:fi,f,udouil'rRrrlu nr:iq?TsunFurua^rfinr?rudrsnr::ru:aruu5o13rutEsc{onr'ruii,fio.

{o.:fiurf,nunfifidotnr:ovdnur{onaluusias{on'rrruovfinrq6onnorld s nr.r 6o rfiudru

odrsu^s r#udeu hiurjlt'hiuiudes trirr1ud':sodrs0{ driliunr:l#nyuuudr{oryafifinusy

rfluu:n h?nvuuusi.:d
d9,,rA

t?f u9t?uou'titu.l

r#ud:u

hiur"iln

hirfiudrn

1# 5 nsrruu

1# 4 nsuuu

lfi' 3 nvuuu

1# 2 nsuun

a

hiuludroodr{B{ 1# r nsuuu
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1# I nsuuu

1# z nuuuu

1# 3 nsuuu

t# 4 nvuuu

'lriuXud'ruodrre^{ 1# 5 niltuu

e

usi dr {o n l ru 1 sr fi a'n u ar s rfl u a u o s l:h s uu u n du fru 6'.r fi
dYrA

tlf u9r?uou1{u{
d9

t?{ua?u

hiuilto

kiuiud'ru

ffi t'udou6o nrorrovirosa$rrarnalurfr rurn u6olurfirautuuciac{oude6.r

druunnsnuuroqrsiay{o l#asnndorriunr:drrfiutoriu lunr:a9x{onarrunr:e9rr{o

nlruludnuolvvrl.:u?Rttacfl r{allduo1fi'u'hifiosn'il zo {e

2.7.4.3 tnoalstuatno (Thurstone Scale)

i6nr:Souullnodlnu ulufl qurdrunr:fi sir{trirfiu (u6oqruiiouirostvir
v - | v 4 J q taq^ 4 34 -,-13,o-e---,---4-i4---q-y-_i^^- - o
flil) illnn?1R1:?grlLjUOU Gr{ tuyr1.:1JA:Jflilil1e'n{ ?5Yr1{ilAUnilil'lt'O{ ?rRl: l?lUll{Unil:O

nsrruurreias{onrrrufi:Jrrouuduu'trfluatna {onrrilusias{onnunvfirirurinluttciasfllitt,

rri r f,u if; dr.r in fi ryi r f,u t o r tvt o aI n u fi n : s fi r I Er u o r #u aru ru o' g r u + il I v n r:

r.t rosrn6c,orqnnaluusiasr+otrfluqiawoqn'lru"uufi t,uorfl uri:ur hild
g.z n'lrufintfl ufi uao.roon rfl uo'ryfi tot:sduttenfi

l: nrrru6ouXuluusiacrforcrouteiarquoudld'iruoinvqnnafi rnnnfitu:s6'u

lsrludarro{n?'uryolr orrfun.lu6urflud6odu.rrirlruorirldlu:sdulnturiNtorn?lil$ou

l.+ :sdursqonn6 luEirtclornlrusounlduri :vfiuturnetq{rn6urolnarrut#u

dnarouuo nrrrufisrttluusiay{ri1o.:qnnanu16u'rdorufirirlusirwornrrrusoulndr6um'u
9r

n 1 : d g1 { il 1sr : in n r ili6 si: u rd r fiu fl o { til o dln u fi rYu sr o u fi dr riu z il : s nr:

o^u,fr r u u u: n rfl u n r : 16o n {s n e r :r riu s, o u u dufl u iG n r : ri r u u o ri rru r sr : io tr?fiu uci a c {o

n'lrruRr:ra'on{onnu6ruornnr:rirmuoln:.:a9r.r iitflurdsil'r1ro.rt0erflfifido.:nr:in druru

,lonnrurfunr:a9rrl{h{rdsnrflu6'ru?uil'rR nlidgr{n?:orfro{o4a01niln1udl uncilri.ryrrt

uri.rdofirr{ ?'rrd'rr fisruar: urriqrsner:oir.r1 viqililo:rilvr'sor'tlnnadau ttasn?:h{fi{o

I

o

Jas
n ? 1il Yt'tt tij u u ?R t ta u a il l,l dil nil
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2.7.4.4 ffnnrunetna (Guttman Scate)

rfl uiGnr::J:vru^uEo{on?1ruiar0onsl^fi a#rsdud{rin

o

dAAalt9.
llilulStJRaERltatn:'luliiltfl:td?u (Scalogram Analysis) ?f nr:fiilurulilfi0sntqoflo{{on?11,

isrri'aunsr^fifidnunrsrfluillsr:riold (s"uluut") nrire6o luqnro.r{on?1iliefirrunfiud.r1

'fu 
dtrrn{nouu?udrsfri{snarru zuduc,rocdoqfiuul,:Jrr^u (pattenr) flo{fiflunfirindu

,duo riu ro,rnrjrurtrnnu dirld6nd.u

z.z.s uuu,iraosiruYunrr6inurnqfi n::ruto.rfru?Inn

nr:lduuu6'rao{rrliln'rfltunr:l#u?nr:oyt#finurrisunfiro.rffInuar:nr.r:auarflfi
ra a 4 a,r I

oqjFruouu fr rfi vrqufi fi errur:nofiuruldd'.:fi

z.7.s.r nqufi?ra:rv#yrq6 n::rutos{utlnn losorffr,nr:druuomriaso::o

rJ:vls,td (Cardidal Utility Approach)

rfl u vr q u fr id rfi or iiu lu d a ? 5 : u ii rs ldfi n s r 6.r n r: isr o : : a il : y losrf
(utility)Io u rdo d r o : : n il : s ls miii nu?In n l diu e r ru r : o in o o n ru r rfl u dr ra r (riu u rj.r s) 1 d
rsiutdurriunr:iorirurinto{fiudr d.:{u?Innqnarru6'drfin?1ild'rrJ15olunr:ritrund'rrar

uiodrutul#urifiudrn6ouinu sr'lacJilio,firuruffu?Innronrurfinoo il?rurortoiro:5o
-f-,s- tA.3 q c et a a J
lJ tg Iusulltnn fl u RU dun 1fi i0iltn'l:uu1

2.7.s.2 nqufiirntrv#nqfi n::utotfluBInn Insorfrsnr:r€sldrffu?lriael

o::ail:Csrd lotaiout Utility Approach)
dr ai^ i o 'riluvrqufrfirnnfiulussrr::sfi zo Insrihrs:ugaraorf John & Hicrc ldf;nur

i6irn:rc#nqot^n::uto'r{u?nnndro::oil:sluurfiinuilnntdiurfluuuuri0riirdu niu

rird'lii r drrTlfizttavdrrTufi: lunr:riu{dreTuo::nrJ:slssfosuonl#vr:rudr{uilnn

sorLafludrm6ou?mr:odrqliluilrnn'irfiu uayfinr:l#sirfro::nrJ:sIsrsf ( utiliry rndex)

uavdsfidrreql6tnarilr{ru (strength)lun:rrluoloro.r{:r:^Innrfludruruo'arac,fidrilunl#

durfaunaruto.rfiudrfita^on uonlt?n:rudrnrrruototo.r{u?Inndrryoudruruarurorfiufir

I

o

nejru'lrurrnn'irtiu
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2.7.53 nr:?m:tv#n'itu?Innuuulmri (Consumer Demend : A New Approach)

{fi rfi r n r : dn uln^o rn aail tla { n'r fl ter o f ( rauio Lancaster) n ci r li rlu n r: u?In n

o

fiurirnionl:u?nl:ror{u:'lnnovfitdnuarcils.:fiudrniorinr:rfu lduri qarnrlr fldu ds

dnuorscJ o.rfi udrn6ou?nr:darul:ninos nrurrfl uslrrafl uns:'rrriuld

o- ii e
2.8 {t'tu?oE ntng?to{

irwg rlnaia6' Q534: rvrrTprdo)'16'finurrdo.r nua9r.rrndo{uunnrRoufeu
J r A et A,tt 3

lt:{r?riu.r (Protoqpe) uu'ir tnTo.tlltlRsrvnouduuuufrafrqTu frrj:vfrvrfin'til (Performance)

lndrdu{ilrnfiurn6osusRavRourJlsr:grufiflAn0rnsir{il:stvrg rndo.rd.rncirrarilrroa#r{du

rrt#tdro.rnruluil:srvrs Inufirrnrqnn'irrurnfi.r9ouav 78.48 finrununruuasfirJ:sfryrG

n rn 1n dr6 u.: riu sir r il : s rn s

I

I
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4.o.il:s16r rirqroun iitirru-unr:ido I so

I
4

uYtlt 3

TGrilfrunr:?ffg

nr:rJ:vffiuryrnlula6rnio.rfiofrnrfiu urluriuurirnduaufirn'rrrurdulurndsrrJiu

01R1fl d,fluorrdnurifiu Isrunrrldrvrnu^nnr:60'uttuu Research & Development Insfi:ru
I

av16 snnr:drrfi u.:ruit't r{mur frt sio'hJfi

cI r.r ffusrou?f;nr:rirrfiunr:dnur?ffrt

drru^uuuooo,fl urfurousirs 1 ld d'.rd.
tr

r.t.r ffunounr:Finulravilrstfi uryrnlulatitosrnfosfi o

3.r.l.r nr:finur

f,nuranrnfl qr,rrrfrhJ fl uyr?urondr:vrqufi uavsruif,sfi r6sr{osrir na'n

od
nr:nr:r{rnarruduuasnr::Jiuornrrf sruuuauq:ln:ainr:rirnrrrudu f,r:rirnrrurdu qar

- A 4 - { r | 4. - A st
aRUOlvfl 0{rln5o{tJo ?dEsud?uEiln:ar:J:vRoun?tn:o{ ttasfl ?'lll9ro.tR'l:

3.t.t.z nr:il:v ffi un?'uJr?rrJ'rsdrJ

fi rnr:rJ:vffi ulufisdx r fi rfi srfi'urvrnlula6 toundoqu^odrer:fi rnrrrurdu

ndurrldtr.niludrudohld qnarn: qordnuorv a-nuorvgildr.: nr:ldsru nr:frqrinur

nl:n{qu nr:r?nr: nr:rir unonrvrnlula6 rtavnlrudo.rnr:fi d.:nolt
let

3.r.2 ffunouRl:rdr{otruv duuuutnnlulaflmrifi tuurvau

draraornnr:flnurrravnr:il:cril^unl'mn4illsdil urrflu{o4alunr:taoonieq qrln:ni

druiunr:oofl ullurduouusnr::J:sRouisrlilnr:rirrrurosrndorfiofinrfiu Inuiaq

o rJ n : aifi au r: o o'n m rnldn rslu il :v rn a

I
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s.z il:vnn:ilaundilfreodrq

S.Z.f il:ctlfit @oputation)

rj:vmn:fi 1#1u nrrfl nulo9od,nio uonld z rj:smvr fi o

3.2.1.r qjrinr:uoflu,nrdufi oE{rnfl .urayrJ?ruorqra

3.2.r.2 d.r:J:vdufruosnu{ulr.rrin:ruorfirfrnur

r.z.z n{ruffaodrr (sampte)

nriruoT:otixlunt:finutiffuii[6ondrnuonrirun'rodr':Iouffin'mnJUrir'rs0.r (purposive

O sampling) rflu z nrirufio

3.2.2.r nrjruqjuinr:uoflurcrndufi nqo,nnn,,asil?ilar.ilafi ldiunr:dn16on

r{r:'eruIn:.:nl: MAc

tfl uqju?nr:uoffi '[diu nr:n-nt6o nnum dnrnorq{fi rirrnunl{r{rdrruIn:r nr:

"nt:dtdt:firnrudund'urur1#luri- {uii r ro.:uriruoqinflolryu n{usruorlfrqqluns

fi6ar: drfnnruqruSrrqduor:ru n:ruI:wruEerdril n::il R:yyr:?{tqfl d1r,r Rr:rJ

3.2.2.2 nrirud.r:J:vfiufirosnu{u}tri'ldiu:rsianr:il:sn'lnqrJn:airnaod.:

uaodoruasndrs'ruvrsruyru RsrJolfrrdnur
4 4 | A tt r aA A 9 q A- arilild{lJ:v0ug1l:smnqilR5ilrilod{ru?n6oil rras?ra{{'tuytortvtuyrun15uu

rinfinurlud.rfrnn:ruorfiaf;nurrJ:sfiuf{furi.rr{rrJ:vnaqtdiurtianr:il:vnrnd.rrl:vduf

to.rnuq'ulurin:ru0rfi rdnuril:ymmqrJ nrairnoofi ':uandouuavndrrrunnunu

r.r ffa urj:fflflu nr:fi nur?ffcr

d'rurj:iil#lunr:dnurirn:rsr{ rJ:yrru^u rvrnlula6ro.rrndo.:fioq srrruudnif;nrr

il:sffi utmnlula6drsrvrnfi nnr:50'tltnlU Research & Development ffnuri.rdar:J: nr:dnur

a

a

4-,blia
oontilu a{no tiluno

r.r. t d'rurJ:6'rudugrudruqnna

r.g.z druil:druqardnuilsilrriarn::rurolrndolfi s

:. r. g ei? r ril : dr u dn u or v g :J :' r.: r o'r rn do q u^o

gi.+ druil:drunr:ldrruuaynr:ilrqrinurrndorru^o

r.g.s o':uil: drum:u garesrfro.rrndoqfi oCopyright by Mahidol University
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4.o.il:crAu rirqroun

9.3.6 e!'ruil:drunr:liRlsuayRtstiluytoet

r.r.z dru:J: drunrrruno.:ilot0uavnIrrudo.: nr:

r.l rniosfiorfiu:aurarur7oryanr:6insr?ffu

€. q

?!Fllluun'tt200 / 52

a

a- jgrq- o q,

n15?0uuff?ou t,['[[u?ytl{01nR'trf;nsr{orya4fiuqru^ .rru?o'ufirfi0a{ol anrnilqur

Inurfr'trj flaooou{od,,urnuoulor:dfirj€nurlunrroonuiludgl{ uulldouolil uasuuu

drunrueidruiurfl u tn6osru^olu nr:rfi u::r:rrurioryai6'uiifi dnu ilsrfl udrnruuuu:Jarurilo

ruavriroruuuuilaruiln nril:raavr6unflsrd'luilrnr:finur?6'udrueir.rl fi16u.{uo

3.5 nffir6il:?ur?il1iorya

I
___3_q--.C4"9, 14 lr4 d I r o d a J
n1:?0tJuff?0r, t9tfIRU'lrru?yt't{n'l5rRlJ:?u5?ilto{anN1 d1fi5lJR1:?rn:tyfiOrru

, I utgt- !
lJsUlRVllrO{1Oryn [?9t{U

r.S.r doryarJgu4ft (Primary Data )

r{lu{oryalnrifirirnr:drr?00rnn1: d{rnn frrunruoi douCIlil anrnnr:l#r1u R'r:

-s------.- ---4 4- | | tt ctA 9 a vfir{ruc,ottnTs.:froq ornnciru:J:vfln:rfllfiil1uuav{rfruedor nrru:ruayrdunroldruiltnr:

fi nu rifiudruoir.r 1 6'rdobJd6o

a

3.s.1.1 drudugruri?uUnna
io r i 9 e qg " i a d4

unnamilfl?urRg?10{niln15 ls{'tiln1:vt1{1ulto,{llntoituo4 nflo n?uytufl 1u

rn:dsrn^sq rflrclo':fi onr:qjuFnr: sirru?nr: qnflriuuinr: uavflfi rirurfi urdorooul doo,

:J:v nor 1:J dr0:ruav 16 ue{oryaoiru:.1:6'q piol:Jdfi o

l) rlrf,
2) olq

:; 1finr:finur

+) il:varnr:sfnr:fi rlrurfi seriuuof

g.s.L.z druqard'nuorynxigan:ril{o{rndo{ilAo
I

t) dusrou gilurLl iGnr:ld,rru

z) dsr:rnr:drrru

3) n?lild'rilr:nlunr:rirrru

o
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o
3.5. 1.5 drum:ugarasrfirolrnio{iloo"l

l) :ln'rro{rrndoru^oq fi iirso?t
I

z) :r n rrirr:^nr : sio n i.l
.,

r)'$ruaunirnr:t#uinr:sioiu
9,ar

3.5.1.6 91Un1:il5n15UnvRl501eJilOA
4tqaaoAdt) R'r:?{noil5rJ fianRl:uay?rn15n1{'lulfo{tnSoitrJo

2) Rl:dlfrnuauf,ouaf; n1:ld'rrurnf o.rfro

3) nr:dorurhq{ruasRlrufftt
. 6 rn ,3 144) R',r:lj:R'r5 Oy tfiA durilAoir

3.s.1.7 drunrrufirnolouaynerrudornr:

t) ryarir:rnrdarniour^o
Lr.,.----qv.i 2) g:Jurunr:h?linr:

3) n?1ild1501unr:drnul#t?nr:

4) :sgcnarlunr:1#u?nr:

s) rJ:vfivrfrnrnlunr:u:^nr:

6) qilntr{n15il:'n15

J.5. 1.3 drudnuilvgildrsrolrnfolu^o
-Aa

I ) fl U'l9ll0.ltfl5O{IJO"I

z) rirurinro.rrnio.rfi oq

r) grJvr:.:rosrn6olfroq

a) fldufloqnis.:looq

3.s.r.4 drunml#.rruuasR'nf 'tqrinurrndo.rfio

Aetl) nl:lnaouulrj

z) nr:1d.rru1#u?nr:

3) :yssr?aluavi6nr:qioru:irq.r

O
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a

a.o.il:sr6u drqroun iCrirru'unr:io'o I sl

s.s.z doryaqfiuqii

rflu{oryaornnr:f;nur dun{r i?il:?il01Rr.ruido rondl: {u^o uavnr:flnou:ru an

urfirfisr{os Isrsfirilf.rdoornnatsfiqnodoruuavninsrn:granf rflrinsrduilil'na flo

n'ltudrruru^olunauoqrn:rvr{{oryalunr:drnmi6t lunfid ornuri'ruorlinflolru ncju

.rruortrdtyrgrttasn^Ger: dtinnruqruinqduor:ru n:ruI:trruqn6r'nrRrru Rssnr?{rqndt?t

R::rJ uasuriauuuronrudr{ t fi6ue{0.1

I a eg,
3.6 nl:il:sil?a ?rn:]yfi,[oua

tt Ad v9tq9 a d a@ @ oo
{0ryafi rfi u:at:truldlftnnilnTtnr:Td's ilac?rdnTr'nrril:yul^urnnIuIaE trllll

Research & Development lprunr:l#rirnaurdrdtyniodrdu (Wholistic Methods) 6o nr:drriu

mrltfion (scenaxio) d?uriln?nd (Matix) ttasnl?rtsnn ouoaud (crossrabs)nlltotdouFtcltJ

fflndufavra..jr{d"tffila (Pearson Chi-Square Tests) lunr:in:rvri{orya Htn?lilrl.nJtudu

riourirTrJl#lflu{oryaluR'r:rduorrusrruu:vlJrJnr:rirqrurvrnlutaElurl d.rd.
I

3.6.tfiusrounr:irn:rv#riorya udtornrfi r:aur:ru{oryaude duir{oryarurdrrfiunrr

t. sl: ?odounrrruqndol aruq:air o.:ulludouolrJ

z. ffe n{u sir{:s6'u t#nsuuuuuudouotilqnqe

3, il:smnnadrsnoilfilflof uavirn:rsr{{oryaInal#Irhun:rudrrfogrJ

SPSS (Statisttical Package for Social Sciences)

r.e.z a6fi ifl {lu nr :?n:rvr{r?orya nr:irn: r s f{o ry aror nr:it'uu fo d lda6o^ d.rd.

t. nr:drtauo{orya 1#afi6rfr.rn::orul lduri dn:rdru9oaas (percentage)

nrrrud rirrnd u (Mean) rirrfi suluulet :Slu (Standard Division)

z. ?tn:rsr{mrnrrrufrrufruf,totsr'rrnJ:dauR1:tl0fltr0ooa'rud (crosstabs) rras

yr etdo u n ?'tildurt'u f,:sil'i t tciru:J : drsa66 pearson Chi-square Tess

3.7 R't::1g{t1uflaRlr6inur?ffU

rirnr:aqrJr.ranr:il:sruraitn:rsr{{oryunu.t,oduruooluusiasgiluuulud'nuarv

totnrrril€surfisuriofi{orfls uav{otrnnsir{ drgnr:r{ulnu0{ uacRr:lJ:rolun?ru

I

9l{u.

o

I
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3.8 RiorJnr:rirrfi u{ru?ou

rnnlulafinr:ffnrfiu
4t o ll,

r4rlur?uuulRaudl:

firnarrudu

- druqnarn:

- qorir'nuarv

- frnuar;lJirl

- nrr'lfi racnrrrlqlrhur

- rcrugareninrrarrlu

- nrruiRr:uacnr:drunoa

- nlrfiwolortasnrln

delnrr

rjEc l5a
s$rruuu

douo'nJ

rJrsrfiu

n?liltilillvdlJ

- ufinnr:fi rnrrurduuacnr::Jirornra
r lo <t- :suljuauqilntorilln?1iltuu

- q eraurio^ar:r4 rnarttrdu

- qordnruarvuavg:Jdttnie.rfio
irdtJ- fiuriau iaq qrJn:afl il:cnoiltn:'or

- n:rldarnr: ua;{r6or{or

ooRuuutduottuu
tatt

:suunJoitgtu

uuudauil:cnou
A4

:cilutn:oiulo

ltuutfluo[[uv:vuu
A A^i

[n:o{nJo?llfifJlsdtl

a
uo$n'lYtgla0 !r41'lytula0!u na rn.r. (nnlu'latd,rl r,'rrar,Cunr:frruurninornt) / 55
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I

e.o.rlr;r6ru drqroun nanr:ifnurio'u l se

Uilfi 4

4au
flaRl:flRg't?081

0'lnnttflnuttrasilisffi urvrnlula6roundo.rfiof,nrfi uuryuriuuf rndt ar:rirnlu
rdululnxnr: n1idrf;flnl:drar:rirnrrrurduturndoujiuornra:nuudn6'urrl#luri

(Mobile Air conditioning) flo.nlli?uoUinflolryu n{ruuuor4drgqruavffiar: drfnnruql
iotqduorrru n:ruI:wruqndrunttu n;sflr?.rEsrd'rl.rRr:il ornanrunrrof nr:ra'onl#

rvrnlula6tndosn^ofi turnr:fanldrTora^onfrp.rfisrrndorru^o1#r{rdaulnnnr:,iruru + rw 1#

ff:J : v n o r nr: nr ru?n r:: vuu uo ffi tdiu nr: 6'q 16o nl#r{rd rru f n :r nr: ra^o nl#rfl u rnio rru^o

1#u:'nr:qndr nrilnrrilt?rtJrsdilflo{tdRlurflrugfiouavdrnillunrnl:cnoufionr: firnrr

tfi:.1:u:u{oryanr:ldrnds.rru"oluInt{nr: Inul#uu:JaouolrJ orrurrn.fir:-rBnr:uasd

il:snounr:luln:tnr::rrufiurfludruxu 100 i1u fia0lRRr:finurfidqsiolild

+. t nn nr:finurrirrn6u rirgouas rocfl offusir.:1 nrndrsu?nr:uof

a.z na nr:fi nurrirrnd u rir$osny roqilo frseirrl rrnff:J:vnoil RrT

+. g n a n r : fi n u r n r u dru fru f,: s n'i r { il o o-o oi r r 1 r r n sir.: uB n r : uo f
+.+ nanr:finsrnrrildilrt'uf,:vu'irrfl rffooirrl ornffrJ:vno:rnr:

+.s ruanr:flRU1isuuR1:firsruc,ounforn'on'nr6unrluriuurirnd'uar:rirn.lrrudu

4.1 ff anr:fi nsrnirrods rir#osas rosilo ffueil{sl o"r ndlsu?ni:uod

l.t.t nr:6insr rilqds rirfrosas cro{ilofi'r,dugrudauqnna

4. t. t. t nanrrflnurmrdruur n nudrrirulnqj6'euvrurir{u?nr:uof9ouac

go.o rilurnarru uauiotarrur#ouay +.0 rfluruamq^.r (srr:r{ z)
49o.aJta

4.1.1.2 flan1:flnu1n1{aluo1q flo.lst?trvtu0rn,filuinr:uo5nuir ilorq

tqdu zs.so il rirutnqj#osas s4.0 fiorqoqj:vndrs 26 -3sfl :o{a{ur9oems rs.o fiorqrloo

n'iruiorvirfr'u zs fl uas9ouay 8.0 fiorqrurnn'lrriorvirfiu:oil (srr:rr z)

4.1.1.3 flanr:flnurvnrdru:sdunr:finur roqsTeununrnrir{u?nr:uofnu

o

o

'ir rirulnqj$ouac gz.o frnr:finuroqjtu:vdurJ:vnruflnu'r ro{a{rur9suny z+.ofinr:finuroqiCopyright by Mahidol University



o

o

riar.fi'fl tfl urd'u un rinsrdo!fi na ryr.r. (nrn'lu'latd,rurandonr:r{murninor nz) | s7

lu:sriu rJrs. :o{ra{ulgouav r2.o finr:flnuroqjlu:vdufir0ilflnsrnou6'u oqrl?qqr

rJirgryrori uay gouas s.o fi nr:finuroqjlu:vdu fir uilf; nursrouilals (srr:r.: z)

4.1,.r.4 e.ranlrfinulnrdruil:veunr:ainrrl#lnds.rn^s nu'irriaulnqida

ttvtuEirqu?nr:uofgooav 56.0 trirnsl#lndorfiorurriou uasro{a{ilr9ooac a+.0 rnuldrniss

frorurriou (0r:r{ z)

c.t.z nmfi nur rilods dr{osas crorilodbflnuarv grJdr.rrosrnio{fiu

4.1.2.r ruanr:dnurnxdrunrriln{r{cloqndorfio rossr'runuornqir.r

u?nr:ttofnudr finrrrn{rundu 47.72q.u. riruluqj$o EJas 44.0 frnrrrn{r.:oqj:nrdr.r +t -
5l ir.il. :otatrur9suas 32.0 finnrun{rrrurnn'irn€orrirfiu st ry.u. uasgsuay 2+.0 finrrru

n{rs rlosndrriorrirfrrl 40 !r.il. (nr:r l)
4.1.2.2 ruanr:flnurnxdrunrruul.nu.r,odorfio rordaumuorndrru?nr:

uofnudr fin:rilurrtsds og.tz ry.ru. rirulmqjgouav a+.0 finrrromoqi:vu'i'r{r 5s - 70 cr.il.

:o{4.:ilr9ouas 36.0 finarilsrr#oun'iriliorvirfiu s+ ry.ru. uavgouas 20.0 iinrrilumurnn.ir

uiorvirrir 7r q.u. (orr:x:)

4.t.2.3 nanr:dnurnrrdrunaruqonuoroio{fio c,ordauyruorndrru?nr:

rroflltl'ir fin:rruqrtndu ts.u q.ru. ciruluqjgouar t6.0 finrrruq.roqj:vn'h{r s0 - 100 er.il.

:olalilr$osas 36.0 finarruqrrloun'irilfordrfitt +g ry.ru. uas$osas zs.o finarilgrurnndr

niordrf,u tot !r.il. (flr:r.: g)

4.1.2.4 nanr:finurnt.:d',urilurlnto.rrndo.rfio 1o{d'tumuorndrsuinr:

o

J I oi - i I o .et oottoinuir frrirufnrndu 190.62 n.n. ciautuqj9o$du 6r:6 firirnrinurnndtuiorrirfiu ror

R.R.:o{a{ilr9ouac :s.+ fidlil#nrlosndrn?orvirfiu 100 n.n. (n1:1{ 3)

4. | .2.s n n n r : f; n u r n r r dr u fl r o r rnf o r ruoo r o r d'r r ryr u m n.rir { u? n r : uo fu n

'ir riruluqj$ouas ao.o rfionfluer.l :o'ia{rur9osnv 20.0 rn^onfic,r: flriln'or :oqarurgouas

to.o rfionf,rvrr flflr uas9suac 4.0 ra^onflusari (nrrr.:: )

4.t.2.6 Hanrrfrnsrvrr{6'ru6fo{urounio.:fr0 fl o.:sTrununrndxu?nr:

uofvru'ir rirulr,rqjgouas 36.0 ra'onlfirndo{ RTI/Tx 600 io{a{ilr9osas za.o raoonldrnio.r

SKY/EP3 :oqatur$o aav l2.Ora'snldrndo{ RTUTC 670E riu Robinair/AC lso uasgogac

t

a.o rfionldrnfor Roui*irl tlTot|riu soup - on/EEAC 702 A (etu1{ 3)
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a.o.rjrcr6r drgroun nanr:ilnurir,u I s8

sllt1{ 2 dnri:uttol rir.:uinr: (9ouav) frldrnio.:ru^odruunsrru iton'udugruriauqena

o

q-3r-
lJ00uilus1ltd?uunna drnYudr.ru?nr: ( "2")

t1rfr

s'tu

?rq{

96.0

4.0

01tJ

26-3s lJ

Mean = 28.56

Min = 19

S.D : 6.21

Max : 43

38.0

54.0

8.0

:vsTrnr:flnur

il:ynrufinur

firsufinursroudu

fruilfinurnouilnru

rJrry.

or4rJ?qrgr

rlirgqrorE

32.0

t2.0

8.0

24.0

t2.0

t2.0

nr:1#rn6o.rfi odrn irqnnlo ntfr'nrfi uriruilrofilrriou

'hirnsld

rnuld

56.0

44.0

o

o
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rior fi nivrordu rnrinordorun'na 2n.!. (nnlulntdrillrca!,Conr:riruurminornr) / j9

etlti€ 3 dnriruqrot sit{uBnt: ($ouns) fildrndo.rl^odruunnril floo'sdrudnuors
,r i

glJ:1{flO{rn5O{

t

o

I

il o n'sdr udnu or v grJ :' r,r r o{ rndo.r drr,riuh.ru:'nr: ( z")

n?lilRfi {fl oorodur (rqu6rrun:)

4l 50 ry.il.

Mean: 47.72 S.D.

Max

7.22

6lMin 40

24.0

4.0

32.0

n?1ilu'r?fl o{[n6o{ (rryufi rilstr)

55 - 70 !r.il.

Mean : 63.12

Min = 50

S.D.

Ma:r

15.22

100

36.0

4.0

20.0

A
n?lilq{10-:rn6o{ (rryu6tiln:)

50 - 100 etr.il.

Mean : 75.04

Min : 39

S.D. = 32.76

Max : ll4

36.0

36.0

38.0

!-i.asdrufnroqnior (frlaniu)

Mean = 190.62 S.D. = 90.98

Max : 308Min 70

38.4

61.6
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e.o.il:crfiil drqroun emnr:ilnurin'u / eo

a

'fl1r'rir g f,nrfauro.r dru?nr: (9ou-asliildrndo.rru^odruunnrru ilofrudru

finu orv g:Jdr.rro.rrnio.r loio;

l.r s nr:6inur rirrqds rir3osas rosrloffr,nr:1#sruuavnr:f rlsYnulndosfi o

a

4.r.3.r nanr:f;nurnrrdrun:rruasnrnlun'',r,ououu6.rurnio{fro nu.ir

rirulnqjdettnurirlu:^nr:ttof#osav 76.0 usn'irflruavnen uny:o{a{uriouav z+.0 uondr

dru'lilasnrn (nr:rr + )

4.r.3.2 rua nr:fi nurmtdruifi nr:ld.rrurndorfi ol#u?nr: nuirri:uluqj
drunudtu?nr:uof$ouav g4.ouon'irlddru uas:o,qa{ilr$ouay +.0 uon'irldsrn (nr:rr +

)

4. 1.3.3 ruanr:fi nurnrsdru orqnr:td.rrul#ntuonuorodurfi o cls{drufl u

ornrhquFnr:uofnu'ir frorq rndu 54.80 !r.il. rieulrqjgouas 58.0 fiorgogj:vlrir.: go - so

ir.il. :o{ta{ilr$osac za.o fiorgrloun'iruior?irriu zq s.il. uasgouav ra.o fiorqtrnndrufo

fl o f,udru dn u or v g rJ dr.r r u o rodu o drr.riurir.: u?nr: ( .2")

fic,oqndo{il^o

frrra

flrvrr rflr

fitr:ru6o.r

duond

fltto.t

20.0

16.0

20.0

4.0

40.0
As, A a rg14OflO{rn5O{lilO/qil

RTIMC 67OE

RTI/rX 600

Robinair/17701A

Robinair/AC 350

Snap-on/EEAC 702 A

SKY/EP3

12.0

36.0

8.0

t2.0

8.0

24.0

I

rvirflrL 5l s.u. (srr:rs + )
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rior fr-niyr urd'u I u rin orduu'n a 2n.ru. (urnluloid,uu"auduor:fiolurnr-nurnr) / 6l

4. | .3 .4 fl a n 1 r fi n u r vr r.: dr u rlo 6 0 1 n n 1 r 1 d{ 1 u rndo r ruoo fi ri.r u ru r fl o { sy? uyr u

o

otnEh{uint:ttoffludt rirutrqj$ouns 36.0 ron'iril:yudorirldriru ld.11u.iru :oca{urgou

au 28.0 rirnrrilacoro.irs rndoudrsdru uasdrurfiurirsrtd uas$ouay +.0 ldusnar:ld
fiuqiruilrdrurnfrururl#ldluri (sn:r.r + )

4.r.3.s na nr:dnurnmdru nr:1d.:ruuav nr:f rqrinurrndsu'o rordr
ttnuornrirlu?nr:uofnu'ir riauluqjfounv go.o uondrqrJn:ei'rioruilrq.::rnrun{ ;o{a{u.l

$osac ze.o:vlu{lurn fi'u rnadoufrruurn unsgosas 10.0 octilGiilrurn ld#r dornouorneTr

lrvrilirlu .frrqn.iru (str:r{ + )

er'rr'r.: 4 doriruc,o.r rir.:u?nrr(#ouav)fil#rniosu^odruunnrru ihffsdrunr:
qY o v A
lT.1'tu tta gil1E{ : nultnSo{

I

il n frudrunr:t#rruuavf rqr inurrnio.r drrni:rdr':u?nu ( z")

n ?'uJ ds n ? Rlu n r: rn aoou dr urn6o r

dsn?R
nhiasnrn

76.O

24.O

i6 nr:ld.rruc,o.: rndorfi s nr:1#rinr:

ld.irs

ldurn

94.0

4.0

or gnul#nuqro.rldn:on (frlrur)

30-

5l T.IJ.

Mean = 54.80 S.D. : 65.42

Min : 20 Ma:r = 300

28.0

58.0

14.0

{od o r n nr : 1#.: rufr riru ru r

rJ:vrdorirldriru 1#.iru

uunasar:'ld

rirrirurndururl#lnri

rirnlruasorndrs druacoen

finrfi urirurtd' uondlfuunsdrar:luanravq nrfiu

36.0

4.0

4.O

28.0

28-O

o
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a

a

c.s.rJ:crAu drqroun nanr:f;nurio'u I oz

4151{ 4 f,srriru{or sir.:u?nr:t9ounv1dldrndo.:fiedruunnu iloo'u6,runr:

1#.rruuayrirq,:inurrndo.: (sio)

e.r.a nr:f;nu rirrnds Eirfrosas c,ositoft,drurn:ugnran{

4.t.4.r flanr:flnsrnxdru:rnrroqndorfio fl o.rsl-?uyruornshru?nr:uof
-..-.-t- --4- --4-4- - .-d ! q .eT{lJ?'l tnto.lriorl:'ln'l tndu 114982.50 ulyr rfruluqjfouas 40.0 frrrnroqj:vrdrr tooooo -
112500 u'lvl to{a{ilr$ouav gz.o fi:rnr#oun'iril6srdrfiu ggqgq urn uay$ouas 28.0 fi:rnr
rurnn'iruisrdrfiu 112501 urfl (str:rr s)

4.1.4.2 atanr:finurnrqdru:rnrtosnldn:m clo{deunuornriNuFnr:uof

uu'ir 'l#n:olfr:rnr mrdu zzzq.ol rl'rvr ci'lulnqigouas 40.0 firrnr#osn.irn$orrirfr'u zsoo

urn uas3ouas 20.0 fi:rnrunndruforvirriu 2501 ll1vt (a-l;l.r 5)

4.t -4.3 na nr:flnurnr{dru 6rurun9.rnr:1#lnio.rru^ora?isei siu rorsya
I a !-.-,"-t- 

" 
J qg i I q 4 r : e

ttvtuotnfttuinr:ttoinuir 'ilrurunirnrrldrndueio5u iinirrnfiu r.ze nirdu rirulmqj#ou

I av 52.0 1#lndo.rradtloqj:vudt.r : - + n9.rdu roraqilr3ouay 28.0 1#lnio.rrnduurnn.jrufo

rvirfii s iu uaviouav 20.0ldrnisundurloun'jruioryirrirL z nf,viu (err:rs 5)

4.t.4.4 fl a nr:finsrmrdruriru?nr:rsr^ilrirfl R- I 2 rn^ilr{1:cuuuof roc
eladatad
drttnutrnsixtFnr:uoinudt riruTnr:ii:rnr rn6eJ tzg.oo urn riaulmqj#ouav oo.o lonrir
r?nr:fi:rnr rurnn'irmiouirril zoo il'rvr :orarrurgouaa 24.0 firrnroql:vm.jr.r tso - rgg

urn uas9ouas 16.0:rnrfioun.jl,riorvirtiu 149 ulyr (orr:n s)

4.1.4.s eranr:flnurvrr.rdruriruinr:r6rurirs 1 r34arn"u{r:ruuuof rordr
ta/atad

ttvtuotnrirtuTnr:ttoivtu'ir ritu?nrrfi:rnr rniis g9o urn rirulrqj9ouas 40.0 uonrir

lSnr:iirrnr rurnndruforyirfrl soo rl'rvr :oraur$o ilay 3z.o fi:rnroqj:vrdrs got - 4gg

ilrm uac9ouas 28.0:rnr#oundrriorvirnu 300 urvr (nr:rr s)

fl ofrodrunr:ld{ruuacf rqrinurrn€or dtuiu.rir.ruinr: ( 
"2")

{orfl u o r n nr : lds ru fi riruu r
a ir 6

qilRrfleroilillEitlry{{

:vuu{,:orn
iet

lnaoilulr,u'rn
u rr, gt i'ovlurifr sio.:d{orneirumu .fiqoiru

36.0

28.O

28.0

10.0

a
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o fr
rigt.n-nin ordu uu rin urn'orufi n a ffi zn.r. (n n Iu Inid,nrlreu,ntu o r: niau mifi 0r nz) t 63

el'ltl{ 5 #nrfauto.t Eit.:u?nt: t$ouavl ii1#rn$oqfio,f,ruunnrru floo'udrurarugnrenf

a

a

o

9l--9t 9 - Iu0ruetlutf,rusflldnt drniudr.ru:^nr: ( "z)
:rntqlo{rndo.:il^o

100,000 - 112,500 u'tyl

Mean = 114982.5 S.D. : 34243.90

89000 Ma:r = 200000

32.0

40.0

28.0

:rnrrornldn:o.r

1,501-2,500 ulvl

Mean = 2224.01 S.D. = 850.59

Min = 1000 Ma:r = 3800

40.0

40.0

20.0

6 ru eu n fr n r rl#rndo -r ff o rn 6 uci o iu
I

n5'Q
I

n:.:
I

Mean - 3.76 S.D. = I.29

-6

20.0

52.0

28.O

rir u?nrlsr^ui r rl',n - t zfi u{r:y r u

150 r99

Mean = 173.60 S.D. : 95.67

200100 Max

16.0

24.0

60.0
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flan1r;|nuliffo / 64a.o.rJ:s16r rirgroun

I

et't:'tit s dedruto.r sirqt?nu (9ouav) fitdrndo.rru^odruuncrru floo-udrura:ugeranf(eio)

n.ls nr:f;ncr ritrqdsl rirflosas closfloffsldrunr:u3nrrrasRrrdrsnosrrnnlulali

4.r.5.1 ruanr:finsrnrrdrunr:iunr:drunonrvrnlula6rndornoo yru.ir

riruluqj6'atnuEitr?nr:uof9ouas 88.0 drillsnYunr:druyron'ld uay:ora.:rur9os ay tz.o

lilarrur:oirnr:cirsnontd (sn:r.: o )

4.1.5.2 ruanr:flnurnrldrunr:arfisrnuld.rrurndorfiootoqsr'arrnurrr, ilil
drrirulrqjd'aunuEiru?nr:uofgouas ez.o ldqnr:arGnnr:1d.rlu,uduo uas:orarrur$oa

as 8.0'tri'tdqnuarfi nnr:1#{rurofuo (srr:rt 6 )

4.1.5.3 ruanr:f,nsrnrrdrunr:don:ru{rlonrr1#.:rurndo.rfionrn{fio

to.tsr'ruvtuornrir{u?nr:uofuu'ir rieutuqiSouas 68.0 uon'ir{fiodruudar{rln :o{a{u'l

$ouas z+.0 {u^odruud'rhir{rln 
" uay9ouar s.o {fi oeiru ud:r{rlnsrn (fl r:rs e)

a

t

vtegJ
il00ualulfl5ugf,ldgt: drrailsir{u?nr: ( "z)

301 - 499 lj1?l

Mean = 396.0

Min = 200
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o

o

uior fi-nin ur d'o n n rin urdouu-on rn.r. (grnlula?d,rurrnlrntonrrfioruminurnr) / 6s

enil{r 6 derri:uclo.r qirsuinr: (#ouos)fi1#ln:cosru'sdruunnril ilof,udrunrr

u:R15 ttoU RlrOlUYtOnrVrnlUIn6

n.t.o nr:f; nsr rirrqds nirSosas c,os{fodbdrunarrufi rnolouavn:rr.rdosnr:

4.r.6.t e.r a n 1 : fi n u 1 n ? 1 il ril il r s rrru vr r o d', u rir u fn r o ltn do r ruoo r o r 6'a un u

o1ndl{tilTn1:uoiflu'i1 riaulnqj$ouav 32.0 uXu'irrmrursau 6 :oraqilrgsuav 32.0 niudr

t?tulvdu ilrunarl :olatur9ouns 16.0 rfiu'irruursaru nold :olalrur$ouas 16.0 niudr

lilrmrursaru na::JiurJq.r uas9osav +.0 uXu'irrnillydrJ 6urn (nr:r z)

4. | .6.2 ar a n r : fi n u r n l'uJ rfi u 1 s dru m r r dr u r u r or g rJ d r.: r o.r rn f o r uoo cJ o q 6'a

tunutrn'firu?nr:uofnu'ir rirulnqj9ouav +s.o r#udrrililludu 6 :orarrrgounc zo.o ulu

'irtrrursaru nol# :o.rasrur$oerav to.o rrtu'irnrillydr, ilrunarq :srarrur9o uav rz.orfiu'ir

trirurursau nr:rJiu:lqr uav9ouas +.0 uiu'irruillsdil 6rurn (srr:rr z)

4.t.6.3 na nr:flnurn?'nJr14ury drumrr drudnuarv g:J drrrounf orruoo ro.r

drumutrndruinr:uofiru'ir rirulnqj9ooar so.o uiu'irrurursar 6 :o{asuriouas 28.0

rfiu'irruutvdru ilrunarr :osarrur$ouav 8.0 uludrrurursar nold :sraru$ouas s.o rfiu

'irhinnrrsaru nr:rJYurJqr uas9ouac o.o nlu'irrrillsdil 6rurn (srr:x z)

4.1 .6.4 n a n r : f; n u r n ?'uJ rfi u r s rI ru u r s dr u n r : 1 fI vr u fr r o qn 6s.r roo r o r 6'r

a

ilri'udrunr:r?nr: unsnr:sire,nosrrvrolula6 drr,rilsir{u?nr: ( y")

al
R't:tuRl5fr1r,Yroo

o tn9
51J t9
o l,l tll t,tlj tu t9r

88.0

t2.0

freuvrucnflrnuarfrsl

hirnu

rfle,

8.0

92.0

{fi o n r: ldr ruei ruri r n mu{rh
trir{r1o

r{rloiru

r{rlossrn

24.0

68.0

8.0

I

tunun rndrll?nr: uofuu'ir riruln qj$ouav aa.o uludrruillydtJ 6 :ol a lu rgouas go.o rfi uCopyright by Mahidol University



o
a.o.ilrcrfiu drqroun

t

a

a

flanrrilnsrif,o I 66

'irrurursaru ilrunars ro{a{r,1gosav 16.0 rriu'irrururvdil fleld ro{a.:ulgounv 4.0 rfiu'ir

nmlsrnr 6urn uav9ouau 0.0 rdudrtrirrrurvaru ne::Jf,urJqr (nrrrr z)

4.L.G.s nnnr:flnurn?1ilnm'rsdruvrrqdruif; nr:rn6ouffrurndodo rordr

ruvruolneil{uinrruofiru'ir rieulmqj9ouav go.o rfiu'irrilillsdr 6 :orawr$ouas zg.o rfiu

'irhinrrursaru n'urJiurlqr :orarrur9ssas 20.0 rfiu'irrililrcaru ilrunar{ io,{alrul9osac

to.o uXu'irrmillsdlr 6rurn uas$suas 0.0 uiudrrmrursaru vrsl# (nrrrr z)
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as 4.0 r#u'irhiruurvaru n::iliuJqr uac#ouay o.o rfiu'irnril'rsdil 6rurn (srr:rr z)

4.t.6.g r.ranr:fi nsrn?'rur?m'rydrunrdrudrunrisnr: noo{rqrln:ai,lor
d 4 o r a I . I o rg d r a

rnroiufo ljo{9t?ttnuq'lRs'r{lj:Rl5rro5Ttu?l cl?u lilqSouas 52.0 nrlr?'ufirJlsdil a ro{a{il'l
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uvruornffrJ:sRouR'tt nudr rieultrqigouav az.o uon'iroslmrimrsrn ld#r dosnouorneTa

ItvluqJ'lu 'frrqo.iru :o.:atu#ooas 20.0 rvruqj.:urn :o{asilr$osau 16.0 riu rnaaoufirsurn

:ota{ur#ouas rz.o qrJn:oi,riorudrqt:rnruvr.r unsgosav +.0 qrJn:ainiorilrqwrnrunr
rdet

rsuurl{utn tnaou8ltjr,tn (nl:trr l0 )

er'rrrir l0 dsrrirucro.: frrJ:vnounr: ($ouay) tildrndorfro,ilruunnrru iloffudru

n r:l#mu ua vrh q r inu r rndo.r

a

ilr ffrrdrunr:ldrruunsilrq.:inurrnio.: drrnfu{rJ:vnounts ( %)

n ? 1il ds o ? Rtu n r : rn dou dr srnio.r

clg9l?R

hiavnrn
70.0

30.0
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4.2.6.t0 Hanr:flnurn?rur?mludunlodlu,iusrouii nr:1#lrurndslfi o
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n?:il5lJlJ8{t

0.0

22.0

36.0

26.0

16.0

n?1ilr?ril1ydilro{rfl u'tFrgrJdr.:darn6o,r
d
oil1n

a

:Jrunars
qy

u0 ts
,v In?til:iluq{

0.0

30.6

4.9

6.1

18.4

n?1il[?1ru'rsdilrs{dnuarvgrJdr.rto.:oiarnf o.r

6rurn

a

rhunarc'

nol#
t@ |

n?ru5:Jilqil

4.0

28.0

4.0

8.0

16.0

n ?'m rfi rJ'rs du t s.r nul#Ivr u fl

6rurn
d
0

ilrunarr

nold
lq I

n?:il5lJrJE.r

0.0

30.0

54.0

8.0

8.0

:?IJ

6ruru (N)

100

50

t

o
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o
a.o,d:grn'u drqroun Hanr:flnvrin'o I so

o'ri'r.r t3 dsrdruros nrJ:vnounr: ($osac)tildrndedo,fruunsrril ilrfludru
nurun'wolo lrasn?rildoqnr:ornnr:1#lndo.:ru'o (sio)

I

I

a

il r f,u dr u n r r ru ff .r n o 1 o ua s n r r ru do { n.r i 0 1 R R 1 r ldrndo r n"o drnfirflrJ:s nou nr: ( zo)

n ?'rrJru il'rydrurorif; nr:rn6oudrurndu.r

6rurn
d
9l

:Jrunars

neld

nr:rliu:Jqr

0.0

14.0

38.0

20.0

28.0

n ?''J r?f t 1s fl un uo t'tu'trodu o

d
ail1R

9l

ilrunar.:
q9

T{O llr
,a a

n?tuslJrJEil

0.0

6.0

4.0

t2.0

78.0

n ?1 il n t u 1 s dil fl o { n ? I il dr u r : n n r : ri r o'r u 
" 

u I tnrou I
nil1n
4
o

ilrunarr
qy

lIO tS

na:rJiuJq.r

0.0

40.0

44.0

16.0

0.0

n?'rlJrl.r u'rsdilcrori6 nr:rirsooni6 nr:1dsrurn6o.r
a
nil1R
4
0

ilrunnx

nold
lu t

n?:il:lJ1IE,lt

0.0

24.0

66.0

6.0

4.0

5?Xl

o
0'lu?u (N)

100

50Copyright by Mahidol University



o
riE{-niyr urd'o lurinordolfi nn :vr.l. (rvrnlu'ldid,nurccrldsRrrnifl urninsrnr) / sz

sr'rr'r{ 13 doriruro'r {rJ:vnornr:(9osec)titdrndorfisdruunnrru flofrudru

neruiflwolo uasfl?rrdsrnr:ornnr:ldrnds.rfio (oio1

a

a

ilno'sdrunrrrufirnolo uavnarrudo,irR.rr0rRR,rrl#lndo.rfio drnfll{rl:vnounr: ( zo)

n?'uJrfi rursdrurordruuilo o'rtfi rr{oqrl*uin**T*
6rurn
ai
o

ilrunarr

uold

nr:rliurlqr

0.0

36.0

34.0

30.0

0.0

n?1ilruilru6rilcJo.rEiusrouis nr:1#rnior

6rrn
d
9l

ilrunnr.t

usld
as I

n?5il:ulJEit

2.0

30.0

52.0

t2.0

4.0

n?1uilil'tvdlrcJolfrlu.: nr:fi rlrutot'l#
6rurn

s

ilruna'rs

nold

n:r:JiurJq.:

v
o

Rto{u1tJ'l

4.0

14.0

22.0

50.0

10.0

n?1ilrilil1sduc,oq:rnrldnroltirsrfi 1#

6rurn
zl
9l

ilrunars

Yreld

nr:rJiurJq.r

0.0

0.0

4.0

32.0

64.0

:?IJ

01u?lJ (N)

100

50

t
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o

a.o.ilrcr6r rirqroun ilanr:ilnurif,g I se

et't;t.t 13 dnrfrurel {rhvnounr: (9osac)dldrnio,:fio6ruunst.l:r ilnf,udru

nnuifunolo rrasn?lildornr:ornnr:ldrndo.rfio (siol

I

a

a

ilno'e,drunrrrunosnohlrnsn?rudo{R.r:ir.rRfl .r:ldrndoul'o drraiu{rJ:v RoilRt: ( "zo)

n?rilr1.rrJ1sdufl o{dn:rnlrqn / r'lon rirurc,o,rofuo

6rurn
AI

ilrunnx

nold

nr:rJiurlq.r

10.0

24.O

32.O

28.0

6.0

n?1ilrfl il'tsdilqJo.tflorR'turirurornnr:qo n:o.rld

6rurn
4
o

ilrunax'

vrol#

nr:rliurJq.r

0.0

36.0

34.0

30.0

0.0

n?1ilnru1s6f ruto,: nr:ldrj:vfl n fi nrfl cJ uoroduo

6rurn
al
o

:Jrunnrr

no1#
lv I

n?:il:lJlJE{

0.0

40.0

54.0

6.0

0.0

-Ayr-dan?1iltl.nJ'tydilfl oinlun?1il gfl o.lyt'tufiutnto.lilo

6rurn
A
o

ilrunar.:

nold
aq I

N?'U:UlJE{

2.0

18.0

68.0

12.0

0.0

:?IJ

'ilruru (N)

100

50Copyright by Mahidol University



I

o

rjsrfi ninordo !il rimords!fi na ryr.r. (vrnlulnidrrrrrclrConr:ryomninurnr) / 89

4.3 H a R 1 : fi n u r n a r ru ffru n-u #: s n dr q rlo ffs oir.r 1 o r n d r { uB n r r

43.1flaR'l?Finurrlodltneugrudaurlnna shu rflfl orq:sfrunrrGlnsr ffu ririlrYnc,o.t
Ara

tn:o.it o]nTlitiliRlt

4.3.1.1 amnr:f,nurn:rtdufiuddru nrs fli rirnrinnuo,oduo rnudr riau

lmqjrnarru osfirirnrrruilolottacrirnrouir fi tg uas rz.g nrruiirdun^nrflu 37.syo siorit

mrinrnfo.:fi tzo fiInniu io{a{il'unf,l.rfr'rnvfirirnlrunolounsrirnrnrai{ fi z uas 0.2

nrrudrdun'nrflu roo "a siolililfn,oduod rgs fiIaniil (nffiN t4 ) flaRlsmndoudr cni
^ 4! -4-"1 | urr c* , t- square test 1l539Ufl?'llJtsotJu 95 o/o fi'l Pearson Chi - Square frrililu 1S.Z7B" rirdf :5

ttasrir Aslmp. sig. ( 2 - sided) rflu o.oog rirl#usilYuaruru6'gruii'irrilsmuuavrtqlfinlrun'.:

n o t o si o d 1 il rln r o.r mdo { usr n si r { riu (fl 1 i 1.r I 5 )

el1:'l'{ l4 ruanrritn:rsfnrrudtviuf,:vm'jt.rrns(er) dlrirurinroqrnio.r(84) ornsir.:u?nr:

Grosstab

v
Total70 100 120 195 242 308

Gount A1

Total

o

1

6

0

6

4

0

4

18

0

18

4
2

6

1 2

0

12

4
0

4

48
2

50
Expected Al 0
Gount 1

' Total

5.8

.2

6.0

3.8

.2

4.O

17.3

.7

18.0

5.8

2
6.0

11.5

.5

12.O

3.8

.2

4.O

48.0

2.O

50.0
% withln A1 0
A1 1

Total

12.5o/o

.o%

12.0o/o

8.3o/o

.o%
g.ooh

37.5o/o

.Oo/o

36.0%

8.3o/o

100.0%

12.0o/o

25.0o/o

.0o/o

24.0%

8.3%

.0%

8.07o

'100.0%

100.0%

100.07o
% within Al 0
u 1

Total

100.0%

.Oolo

100.07o

100.0%

.Oo/o

100.0%

100.0%

.Oo/o

100.0%

66.7o/o

33.3%

100.0%

100.0%

.Oo/o

100.0%

100.07o

.Oo/o

100.0%

96.0%

4.0%

1OO.Oo/o

7o of Tota Al

Total

0

1

12.Oo/o

.Oo/a

12.0o/o

8.Oo/o

.Oo/o

8.0%

36.0%

.Oo/o

36.0%

8.0%

4.0%
12.0o/o

24.0o/o

.Oo/o

24.0o/o

8.0Yo

.Oo/o

8.0%

96.07o

4.Oo/o

100.07o

a

o
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a

I

4,0.il:sr6r dqroun
Hanr:ifnsrif,o I go

el1:1'{t l5 tianl:etnt'tst{urnarruttnnsirr:vilfi'Qlnfl ritrir:ninrotrnios orndr{uinr:

Chl€quare Tests

Value df

Asymp.
sig.

(2-sidedl
|-earson
Chi-Square

Likelihood Ratio

Linear-by-Linear
Association

N of Valid Cases

15.2784

9.156

.329

50

5

5

1

.009

.103

.566

a' 8 cells (66.7%l have expected count less than
5. The minimum expected count is .16.

4.3.r.2 r{anl;flnutn?tilfrilfiuf,dru org du rirnrinro{rn;o{ nldr ciaulnqj rix
oltl26-35fl tsfirirnatililolouavdtnreili.: fi tt uav 9.7 erlui{16'udatflueo.t w siedl

urinrndo.rfi tzo fiIaniru to{a{illo'rrJrloundrniorvirfiu zs fl osfirirn?lilflol1saurirnrn

n{t ii 7 uav6.8 nrildrolilfinrflu 36.8% siolilufnrnio,rfi rqs fiIaniru uasorEillRn.irnfo

rvirriugo il ovfirirn'lltrilottuasrirnroilS{ fi z uav o.os nrrrdrriufinrflu so.ovo riorir
-Aiooufnrnio.rfi tgs nTaniil (nffir.r 17 ) e{aRlrnndoilrit chi- square t rt ri:cdiln.lludo

t?u qs u ri'tPearson Chi- Square firirrflu 30.374" rirdf= l0 uasril Aswrp. sig. ( 2-sided)

a

rflu o.oot rirl#uouiuaurufrgrufidr:cdueir{orqfinrrufirnolnsiolirmfnroundo{unnsi.r{r

riu (srr:rl to )

n1:'l.l l6 tlanlsaln:,'lvr{urnrrruttsrnsir{:vfidrsderorqfiirirmrinroornfo.r nrn:ir.:uinr:

Ghl€quare Tests

Value df

Asymp.
sis.

(2-sidedl
Fearson
Chi-Square

Likelihood Ratio

Unear-by-Linear
Association

N of Valid
Cases

30.3744

n.of
12.008

50

10

10

1

.001

.001

.001

a. 15 cells (83.3%) have expectd count
less than 5. The minimum expected
count is .32.

o
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I
riorqr'ninura-o uurinord,oufinn rn.l. 0nn.lulaidrulrra',donr:r{flurflinsrnr) / 9r

sl'lt'l't l7 t'laRlteln:rsfnrrrudrur{udtvndrsriarorq(azg frurirurincJo.rrndeq(g+) 01n?il.r

il5n't:

I

a

4.3.t.3 ruanr:dnurnlrudufiuf,dru :s6'unr:flnur ffu rirrnrinruo,oduo lrudr riru
lraqjtvd'urj:snilf;nut nvfiritnrtrunolouavrirnrnnir fi g uav r.g flrildra'ufinrflu sl.o%

siolitufnrnduofi zaz fiIaniru :sra.:ilrrsdu il:s. ovfirirnrrrunolounyrirnranft fi o

ttas 4.3 nrildrdufintflu so.o z dolilnfnrnfosfi tzo fiIanir rcd'urTruildnurnoudu osfi

rirnrrunolotrasrirnronis ii 2 uav z.z nrrurirdufinrflu ns % siorirufnrnio.rfi rzo

fiIaniru :vduoq:Jirgrgrovfirirnrrruuolouavrirnrsrrir fi +,rar z.z crruiird:Jfiorflu 66.7 %

ciotitilfnrndosfi rzo fiIaniru :vd'u:l3rgqrsr6osfirirnrrrunolnuasrirnrnni.r fi + ,,a, o.z

flrildrdufiq tflu ea.t ot" sioi'mfrnrnfo.rfi tgs fiIaniil uas:vsTuriruruffnursrsurjnruoyiirir

nrrrunslottnsrirnrnui.t d a uar t.a srrildrd'ufiorflu roo.o zo dedlfifnrnduoii rzo

fiIanf,u (nlirrt l8 ) ?lan15iladourir cni - square test fi:caTun'lrrurdoriu 9s o/o rir

Pearson Chi - Square frrilflu 63.426' rirdf : zs uayrir Asymp. Sig. ( 2 - sided) rflu o.ooo rir

tr?uoufualru69ruf ir :so-rnt:finurfinarrufiqnrslo ciolililfnruo,oduo,,uoeinflu

o

Grosstab

u
Total70 100 120 195 242 308

'\ZN 
l.UU

2.00

3.00

Total

4
2
0

6

4
0

0
4

7

11

0
18

2
2
2
6

z
10

0
12

o
2

'2
4

19

27
4

50A2N 1.00

2.00

3.00

Total

Expected
Count

2.3

32
.5

6.0

1.5

22
.3

4.0

6.8

9.7

1.4

18.0

2.3

32
.5

6.0

4.6

6.5
1.0

12.0

1.5

2.2

.3

4.0

19-0

27.O

4.0
50.0

% withh AzN 1.00
A2N 2.OO

3.00

Total

21.1o/o

7,40/o

.Oo/o

12.Ao/o

21.1o/o

.0o/o

.Oo/o

8.0%

36.8%

40.7o/o

.Oo/o

36.07o

10.5%

7.4o/o

50.0%

12.0%

10.5o/o

37.0o/o

.0o/o

24.0o/o

.0o/o

7.4o/o

50.0olo

E.Oolo

100.0%

100.0%

100.0%

100.006
o/o within A2N 1.00
w 2.00

3.00

Total

66.7%

33.3%

.0%

10O.Oo/o

100.0%

.Oo/o

.0%

100.0%

38.9%

61.1%

.Oo/o

100.0%

33.3%

33.3o/o

33.3o/o

100.0%

16.7o/o

83.3%

.oolo

100.0olo

.Oo/o

50.07o

50.0%

100.0%

38.0%

54.Oo/o

8.Oo/o

100.0olo
%ot A2N 1.00
Total 2.00

3.00

Total

8.O%

4.0%

.0o/o

1) Oot^

8.0%

,oolo

.Oo/o

8.Oolo

14.0o/o

?2.00/o

.Oo/o

36-Oo/.

4.0%

4.Qo/o

4.Oo/o

12.Oo/"

4.0%

20.0o/o

.0o/o

24.0%

.o%

4.Oo/o

4.0o/o

8.Oolo

38.0%

4.Oo/o

8.0%
100.0%

(nrrr tg )
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O

e.0.il:cr6! drqroun
Hanr:ilnsrif,o I gz

o

--- ell:1il l8 r'lnnl5ern51vfn?lilf,ir{uf,rsndrr:srTunr:flnur(a:) rilrirrrinro{rnio.r('4)
.A

01Rir'titu:R'tt

Crosstab

Total70 100 120 1S5 242 308(€um A3

Total

7

2

3
4
5
6

2

2

0

2

0

0

6

0

0

0

2
2

0

4

2
2
4
6
4
0

18

0

2

0

0
0

4

6

6

0

0

2

0

2
12

4
o
o
o
0

o
1

6
4

16

12

6
6

50rxpeded A3 1

Count 2
3

4
5

6
Total

1.S

.7

.5

7.4

.7

.7
6.0

1.3

.5

.3

1.0

.5

.5
4.O

5.6

2.2
1.4

4.3
22
22

18.0

1.S

.7

.5

1.4

,7

.7

6.0

3.E

1.4

1.0

2.9
1.4

1.4

12.0

1.3

.5

.3

1.0

.5

.5

4.O

16.0

6.0

4.0

12.O

6.0

6.0

50.o
o/o rrvittln 43 1

la2
3

4

5

6
Total

12.5o/o

33.3%

,Oo/o

18.7o/o

,0o/o

.Oolo

12.Oo/o

.Oo/o

.Oo/o

.Oolo

18.7Yo

3{r.3%

.Oo/o

8,Oo/o

12.5o/o

3:t.3%

1OO.Oo/o

50.0%

66.7%

.Olo

36.0%

.Oo/o

33.3olo

.Oo/o

.Oolo

.Oo/o

a8.7Vo

12.Oo/o

50.0%

.Oolo

.o%

16.7c/o

.V/o

3i:t.3%

24.Oo/o

25.O%

,Oo/o

,Oo/o

.Oolc

,OYo

8.O%

.Oo/o

1OO.Oo/o

100.07o

1OO.Oo/o

100.0%

100.0%
100.07o

100.0%
7o wlthbt A3 1

U2
3

4
5
6

Total

3ll.3olo

3:t.3%

.o%
gr.3%

.o%

.OYo

100.0%

.Oo/c

.Oolo

.Oolc

50.o%

il.OVo

.OYo

100.0olo

11.1o/o

11.1o/o

22.2%
3:t.3%

2.2/c
.o%

100.0%

.o%

3[].3%

.Oo/o

.Oo/o

.a%
66.7o/o

100.07o

68.7olo

.o%

,Oolo

18.7o/o

,Oolo

18,7%

100.0olo

100.o%

.o%

.o%

.Oo/o

.O7o

.ooh

100.o%

329o/o

1ZO1lo

8.Oolo

24.Oolo

12.Oo/o

12.O6/o

100.0%
1/o ol A3 1

Total 2
3

4
5

6
Total

4.Oolo

4.Qo/o

.00,/o

4.0%

.o%

,oolo

1) Oot^

.o%

.o%

.Oolo

4.Oo/o

4.Oo/o

.0o/o

A 60t-

4.Oolo

4.OUo

8.07o

lZ0ola

8.Oolo

.Oo/o

36 00/.

.o%

4.Oolo

.OYo

.Oc/o

.o%

8.Oolo

1) io/^

ls.o%
.Oo/o

.OYo

4.Qc/o

.o%

4.Oo/o

'A 
NOL

8.Oo/o

.Oolo

.Oo/o

,oo/o

.Oo/o

.Oolo

I Ool^

32,Oo/o

12.Oo/o

8.OVo

24,$o/c

12.Oo/o

12.OVo
,latr oct-

o
elltlil 19 t{an:lsarntlvr{mrnnruunnsir{:yu'irl:set'unr:dnur frurirrrincJotrndo{ rlneh{

u5n1:

Ghl€quareTsts

Value dt

Asymp.
slg.

t2-slddl
Fearson
G:hl€quars

Uketihood Rato
Llnoar-by-Llnsar
Assoclaton
N of Valld
Cases

a
63.426

65.23it

3.878

50

I
25

1

.000

.oo0

.049

a. $ c€lns (97.7/o) heve exp€cted count
less than 5. The mlnlmum expec.ted
count ls .32.

a
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t

riarfrnivrurdo rn rirarn-urfi na rn.r. onnlu laidrrrrcau,Conr:rlourninot n ) t s3

43.2 HaR'r:6insrrloffr,dugrud?ilqnna d'ru r?rfl oq :vffunr:6lng ffu na.rilnfli{l
nuo,oduu tosdru3nr:

4 -3 -2.1 t{a nltfl nuln?lufiilfi'uf,dru urq riu nrrrun{roo,u{,oduo nu.ir riru
lnqirneflu tvfidrnaunslouavdrnrnmir fi tg uas tz.: nrrudrdrn'orflu 37.5o/o cis
nrrun{xts.:rndo.rfi u dt :o':4.:il'rnrf,?rq'rnvfirirnaruologasrirnrorit fr z ,ru, o.z

srrruairdufinrflu roo vo donrrun{r.*ndosfi sq d-t(nlr}r 20 ) p.ra n'rryrfi dourir cni -
square test fi:vd'unatiltfiofiu gs x rit P"ursoo chi - square firirrflu ts.27;" rirdf :5 uns
rir atv-p. sie. ( z - sided) rflu o.ooq rirl#uoruiuarurufigrufi'irrngsrsuavnfr.rfinarruno.ry,ro

losionrriln{rqroqndoqrnnsirrfiu (srr:rt zt )

sr'ririr 20 ftanl5a^rflrlvrf,n:rrudrufruf,:su.jr.rrnf,(Al) n-un.lrun{rrrotmdoslul) ornqh.:

lJ:R1'

Crosstab

B1

Total40 44 50 u 56 61tvOUNT A'I U

1

Total

12

0

12

1 I
0

18

4
0

4

4
2
6

4
0
4

6
0
6

48
2

50
Expected A1 0
Count 1

Total

11.5

.5

12.O

17.3

.7

18.0

3.8

.2

4.0

5.8

.2

6.0

3.8

.2

4.O

5.8

.2

6.0

48.0
2.O

50.0

1

% within
A1

A'!

Total

0 25.0o/o

.0o/o

24.0o/o

37.5o/o

.Oo/o

.36.0%

8.3o/o

.Oo/o

8.Oo/o

8.3o/o

100.0%

12-Oo/o

8.3o/o

.Oo/o

8.0%

12.5o/o

.Oolo

12.Oo/o

100.07o

100.0%

100.0%
% within A1 0
81 1

Total

100.0%

.0o/o

100.0%

100.0%

.Oo/o

100.0%

100.07o

-Oo/o

100.0%

66.7o/o

33.3%

100.0%

100.07o

.Oo/o

10O.Oo/o

100.0%

.0o/o

100.0%

96.0%

4.Oo/o

100.0%
o/o of Al 0
Total 1

Total

24.Oo/o

.o%

24.0o/o

36.0%

.o%

36.0%

8.0o/o

.0o/o

8.0o/o

8.OYo

4.Oo/o

12.0o/o

8.0o/o

.Oo/o

8.0%

12.0%

.0o/o

12.Oo/o

96.07o

4.Oo/o

100.0%

o

a
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a
a.o.rJrsrdu ri'qroun

Hanr:ilnuriil'u I sa

I

sl'151.1 2l e{anl:etr:51sr{nrnaruunnsir{:sild1{rytf, riunarrun{r.:fle{rndo{ orn:irsu?nr:

Chl€quare Tests

Value dt

Asyrnp.
sis.

l2-sidedl
F(,arson
Chl-Square

Llkelihood Rato
Llnear-by-Linear
Assodation
N of Valid
Cases

15.2784

9.156

1.576

50

5

5

1

.009

.103

.209

a. 8 cells (66.7%) har.le e)pected count
less than 5. The minimum expected
count ls .16.

4.9.2.2 pla nrrfinulnerrfrru r{uf,dru or q fiu narun{r.:ro{rn:io.r r ru.jr cf ru
luqidNorq26-3sfl osfirirnerililolorravrirnrnui': d rr ,ra, 9.2 nrudrrTun^nrflu+0.?%

sisnarrun{rtto.rrndo.rfi qq dt io{ra.:ilrolrp?oe,n'jriliorrir6'u zs fl nyfirirn?lililolouay

rirnrqili.t fi z ttav 6.8 nriliird'ufirrrflu 36.g % sionariln{r{{o{rnio{fi u d-urasolqillR

n'irn6orrir6'uro Tl ovfirirn?1ililot0uasrirnrnui.: fi z uas 0.05 nrudldufisrrflu s0.0yo

sionariln{r{clo{rndolfi 54 d? (flffil.r 22 ) e{an'rsvrodourir cni - square test fi:caiu

nrtnrdor7u gs % ritPearsooChi-Square firirtflu 30.374'rirdf=l0uasdlAsymp.Sig.(

2 - sided) rflu o.oot rirl#soruiuautn'grufidr:cdueie.:orqfintrrun'sflolosionarunS1.rflo.r
A.a

[n5o{tlnnfl1{nu (sl151rr 23 )

e1:1{ 22 tlaRl:etnstsrinarrudrufiuri:cildr{eir{otq(A2N) frinnrunixflo{rnfo{(Bl) 01n

slitu:R'l:o
Crosstab

B1

Total& M 50 il 56 6t

2.(X)

3.(xt

Total

2
l0
0

12

11

0
18

v
2
2
4

z
2
2
6

4
0
0
4

2
0
6

TU

27
4

50
EP€ded A2N l.(xt

3.(n
Total

4.6
6.6

1.0

12.O

€.0
9.7
1.4

18.0

1.5

22
.3

4.O

2.3
32

.6

6.0

1.5

22
.3

rl.0

2.3
32

.6
nn

r9.o
n.o

4.O
600o6rNiu|h A2N 1.00

A2N 2.@
3.(x,

Total

'lU.b7o

37.@/o

.eh
24.Ooh

8.4%
4.70/o

.o%

38'Oo/.

.e/a
7.40/o

60.07o

8.O%

10.5%

7.4%

d).0%
12.004

21.1%

.0%

.OYo

e.@a

21.104

7.1o/o

.g%
t) tna

t(xr.ox
1(xr.otr
1(x).O*
t{nR

%wm AzN l.q,
Bl 2.{x}

3.00
Tobl

18.71o

8:|.3%

.@a
,too.oPt

36.S06

eLl%
.o%

t00.0%

-w
50.0%

60.(F6
too ool^

33.3%

Et.3%
3.3%

lnn M

1(Xt.oo6

.o%

.wa
too ooz

G8.7%
gl.3%

.@&

1q).0%

38.(Ir
64.Or
8.0t

lnn aR
A2N 1.(X)

2.AO

3.(x,
Tobl

%sl
Tobl

4.O%

20.o%

.o%
)! (toa

M-e/6
2,OoA

.ooa

?tA (PA

.ooa

4.0%
4.O&
Bdq

4.Q%

4.O%

4.0%

A.Oo/.

.o%

.o%

a.O7o

a.0%
.o%

$.uf,
54-Of
8.qb

tm&

a
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a

o

riEqr'nivr urit'u lu rin ora'ulu-n a rn.r. (rvrnlulatd,t urrar,ds nr:niaurninornr) / 95

' 'sl1t1{ 23 elanl:etn51s?tilln?1ill[nneir{tsfidr.:sia.:o1E fiun?riln{Norowdo{ orndr{u?nr:

a. 15 cells (83.3%) have expectd count
less than 5. The minimum epected
count is .32.

4.3.2.3 ar a n 1 : dn u r n e r ru dru fiu f,dr u : y drL n 1 r fl n u 1 rir n : r ru n {r.r I o { rado.r

o

nu'il rieuluqj:vrTurJisoilfrnul osfirirn?rilnolouasdrnlnili.r fi g uay :.g nruiirdilfio
rflu so'o x sionariln{r.rtoqn:dorfi 40 d? :ora.:rurrvd'u rjas. oyfirirnrrrunoto*asril

nlefii{ fi o ttas +.1 nrildrdufinrflu so.o x sionurun{rrsqnforfi u dt:sd'ur7ruil
finurnoudu ovfirirnrunolottasrirnrnrir fi z uas z.z srrrueirdufisrrflu 33-3 o/o sio

nrrrunfirtoundo.:fi +a da :vdlor4rJiqrgrovfirirnurunolouayrirnrnmir ii 4 uav 2.2

nrilxird'ufintflu aa.t z eionlun{r.rcro{rndo.rfi aa da:sdurJiqqrerEovfirirnlurnotouay

dtntouit fi + rtas o.z srriliird:Jfin rflu 66.7 o/o sionariln{r.rroqndorfi sq d-runy:vdu
fruuflnutelouilarsnvfirirntrrunoltuasrirnrnni.: ii 4 uav 1.4 srrildrrYilfinrflu roo.o oz

sionariln{r.:roqndo.:fi u fr-t(nl:l{r 24 ) flanl:vtftdot.lrir cni - Square test fr:sri:.1
A;,

nrrrutfrotiu 95 % rit P"a"ron chi - square frrirrflu 63.426" rirdf : zs uavrir Asymp. sig.
( 2 - sided) rfl u o.ooo rfi rl#soruiuarurrr^grufi dr:s sTunr:fi nsrfi neruno{nolo sion rrrun{rr
nuo,oduo,,rnsirsfiu (nr:l.r 2s )

o

Ghl.Square Tests

Ghi-Square

Likelihood Ratio

Linear-by-Linear
Association

N of Valid
Gase

.001

.001

.19s
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o

t

a.o.il:;r6r rhqroun nanrrilnurifrs I 96

el1t1{ 24 flanl5ern:tvr{narrudrufiuf,:srix:sdunt:f;nu{Al) ritnrun{r.rroIrndo.r(gt)
IA

01fls1{lJ5R15

Crosstab

sl
Total40 4 50 g 56 61

r-€u,tl t+t

Total

'l

2

3

4

5

6

6
0
0
2
o
2

12

2
2
4
6

4
0

18

4
0

0
0

0
0

4

o

2
0
0

0

4
6

t,
o
o
2
2
o
4

2
2
0

2
0

0

6

16

6

4
12

6

6

5{)
Ex@ed A3 1

Count 2

3

4
5

6

Total

3.8

1.4

1.0

2.9

1.4

1.4

1ZO

5.8

22
1.4

4.3

22
22

18.0

1.3

.5

.3

1.0

.5

.5

4.O

1.9

.7

,5

1.4

.7

.7

6.0

1.3

.5

.3

1.0

.5

.5

4.0

1.9

.7

.5

1.4

,7

.7

6.0

16.0

6.0

4.0

1ZO

6.0

6.0

50.0
%withln A3 1

432
3

4

5

6

Total

fi.Oo/o

.OYo

.@/o

16.7o/o

.Oo/o

3|3.3%

24.O%

12.5o/o

&1.3olo

100.0%

50.0olo

66.lYo

.Qo/o

36.0%

25.Oo/o

.Oolo

.Oo/o

.Oo/o

.oo/o

.Oo/o

8.Oo/o

.Oo/o

3:r.3%

.Oolo

,Oo/o

.Oolo

ffi.7o/o

12.Ooh

.aoh

.ooh

.Oolo

16.7o/c

33.3%

.@/o

8.Oo/o

12.5o/o

33.3%

.ooa

16.704

.Oo/o

.Oolo

12.Oo/c

1m.0%
1(X).0olo

ro0.0%
1m.0%
1(x).0%

100.0%
'l(X).00/o

% wlthln A3 1

91 z
3
4
5
6

Total

68.V/o

.Qo/o

.Oo/o

16.7/o

.Oo/o

16.7%

100.0%

11.1%

11.1c/o

22.?h
33.3olo

2,7/"
.o%

100.0%

1(X).(P/o

,ooh

.Oolo

.Qo/o

.Oolo

.Oo/o

100.0%

.Qolo

3il.37o

.Oo/o

.Oo/o

.Oo/o

66.7%

1(X).00/o

,00/c

,Qo/c

.Oolc

50.0olo

50.0%

,o%

100.0%

33.9h
33.3o/o

.AYo

33.37c

.Oo/c

.Oo/o

1OO.Oo/o

32.O%

1ZO%

8.Oo/c

24.Oo/o

12Ao/o

1?_8/c

1o0.0%
o/o ol A3 1

Total z
3

4
5
6

Total

16.Oo/o

,Oolo

.o%

4.Qolo

.o%

4.Oo/o

ta llot^

4.Qo/o

4.Ooh

E.Oo/o

1ZO%

8.Oolo

.E/o
3n nol^

8.0%

.Qo/o

.O1/o

.Oo/o

.Oo/o

.o%
A 

'lot^

.Oo/c

4.Oo/o

.Oo/o

.o%

.och

8.0%
,lt not^

,oo/c

.o%

.OYo

4.O%

4.Oolo

.ooh

a.$/.

4.O%

4.Oo/o

,Ao/c

4.O%

.Oo/o

.OYo

12.Oc/o

?2,Oo/o

12OF/o

8.Oolo

24.Oo/o

12.Oo/c

12.Oo/c

t(F.0olo

I
st't:'ht 25 ruanltetn:1vr{nrnarrttsrnsirs:ym'ix:v6'lnr:finut riiln?trun{nro.:rnfuo o',n

s'l{1J5fl'tt

Ghl€quare Tests

Value df

Asymp.
sig.

I2-cldcdl
Fearson
Chl-Square

Llkslihood Ratio

Linear-by-Linear
Association

N of valid
Cas€s

63.4264

65.233

.@2

50

25

25

1

.000

.000

.423

a. 35 colls (97 .2%l have exp€cied counl
less than 5. The mlnimum ex pscted
count is .32.

a

Copyright by Mahidol University
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I

riorfi'niyrordu uurinordo!fi na rn.n. 0nnlula6d,nu'r"audunr:risurninor nz) | 97

4JJ flaR'nfinur{loftdils1uci?uqnna dlil riln oq :sfiunrrdnn- ffil fl?rilsr?
4lta

l,o{tn:o{ 1,o{u1{u:R]:

4.3.3.t flanrrflnurn?lilfrilfiuf,d'ru ura fiu nnruur.nur,nfuo nudr riru
luqjruamu osfirirnrunolouavrirnrnui.r fi tg uas tz.g nrrudrdufinrflu 37.s% cio

n?lilul?tooroduofi og ,*a :o.:4lillnlflrf.rovfidrnarruuotnuacfirnrnili.r fi z uns 0.2

srrrudrrTufiorflu too oz sionrruurarnio{fi roo fia (nffir{ 26 ) ?.raRlsnadouri,r cni -
squaretestfirvdun:rilrfioriu qs x ritP"ursonchi-square firirrflu rc.278" rirdf:5uau

rir asy-p. sig. ( 2 - sided) rflu o.oog rirt#goruTuaruufigrufi'irurarruuavnq^sfinarrufrwo

hsionrrilul.nuoroduousrnsixfiu (nr:1.r 27 )

er'rt1ir zo atanr:itn:rsr{nerrufrrurf,ud:slrir.rrila(at) tTunrril0rrrlosrnis.:(gz1 ornrir.r

lJ'R1:

aJtreC.a
gtl:1.1 27 ruaR]:?[n:19I.t14ln?1il[[9tR9t't{:vil?1{tllf, Riln?'lilu't?l,0{tnro'1 0'tRUl{u:nl:

ChlsquareT€sts

Value df

Asymp.
sig.

t2-sldedl
r€afson
Chl€quare
Llkelihood Ratio

Llnear-by-Unear
Assoclation

N of Valid
Cases

1s.2zg"

9.156

12.2N

50

5

5

1

.fi)g

.103

.000

a. 8 cells (66.P/o) have €xp€cted count
less than 5. The mlnlmum exp€c{ed
count ls.'16.

I

Crcslab

82

T#tg) 53 55 trt 71 too
r,oum AIU

Tdd

12

0

12

6
0

6

4

0

4

18

o
1E

4
o
4

4
2
6

16

2
50

Erp€cteo At u
CouIf I

Total

1't.5

.5

12,O

5.8

.2

6.0

3.8

.2

4.0

17.3

.7

18.0

3-8

2
4.0

5.6
2

6-0

48.0

zo
g).0

% wlthln Al 0
AlI

Total

?s.o%

.Oo/o

24,Oolo

12.5%

.o%

12.O%

8.3o/o

.OYo

8.0olo

37.5o/o

.o%

38.0%

8.3%

.o%

8.0%

E.3%

100.0%

1Zs%

1fi).Oolo

1fi).Oolo

100.0%
7o wlthln
82

Ar0
I

Total

100.07o

.oYo

100.0%

100.0%

.0%

1(xl.0%

1d).07o

.Oo/o

1OO,Qo/a

100.0%

.Oo/o

r00.0%

100.o%

.0%
t(x).0%

66.7%

sl.3%
100.0%

g€.0%

4.QYo

ld)-O7o
-/c lN
Total

A1 U

1

Total

24,4o/o

.o%
)L rl0,/^

12.O%

.Oo/o

'tt rl01^

8.Oo/o

.o%
A Oo/^

36.(P/o

.o%
?A nol-

8.0%

.0%
n nqA

8.0%

4.(Ib
1t ,lqL

96.0%

1.Oo/o

16 iot-

a
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o

e.s.ilrcr6! drqmun

I

a

nanrrifnu'rii'o I ge

4.3.3.2 flan1:dnu1n?1ilf,r,fiuddru org riu ntuurlro.:rndo{ nudr ri:u
lnqj rie.rorq26-3sil ovfirirnrlilflolouasrirnrpruis fi rr uas g.z srruiirn'udatfluqo.t m

donaruurttoqndo.rfi ol fi to{n{u1o1r{rlse,n'iril6orrir6'u zsfl oyfirirnerruuolouavrir

nrnui.t fi z uas o.g nrildtdufiertflu 36.8 o/o sionarilurrclo.:rnfo{fi ol d? uavorqrrnn.ir

ilforrirfiugofl osfirirnrrrunolouasrirnroris fi z uav o.os srrudrdrn'nrflu so.o% sio

n?'nru'r?1,oqndosfi 100 d? (fl1;r.r 28 ) r.raRliyrstdourir cni - square test drsdr.lnrru

,duttu 95 % rit Peuoon chi - square firirrflu zo.ll+^ sirdf = to uasrir Asymp. sig. ( 2 -
sided) rflu o.oot rirh?sorufuarru69rufi'ir:c6'ueirtorqfin'1rrufi.:ilolosionr'r*ru,.nuo,uduo

runnsimriu (srr:rl zg )

st't:'t{ zg nanr:itn:rvt{n:rrufrrur{uf,:vrir.rrir.rorq(e2$ fiunrrruuranuo,oduolnz) ornsix

lJ:R'I:

Crosstab

92
Total50 53 55 63 71 100

uount AzN 't.uu

2.00

3.00

Total

2

10

0

12

4
2
0

6

0
2
2
4

7

11

0
18

4
0

0
4

z
2

2

6

't9

n
4

50
Expected A2N 1.00
Count 2.OO

3.00

Total

4.6

6.5

1.0

12.0

2.3

3.2

.5

6.0

1.5

2.2

.3

4.O

6.8

9.7

1.4

18.0

1.5

2.2

.3

4.0

2.3

3.2

.5
6.0

19.0

27.O

4.0

50.0
%within A2N 1.00
AaN 2.OO

3.00

Total

10.50h

37.0%

.OTo

24.0o/o

21.1o/o

7.4o/o

.Oo/o

12.0o/o

.o%

7,4o/o

50.0%

8.Qo/o

36.8o/o

4O.7o/o

.Oo/o

36.0%

21.1o/"

.Oo/o

.o%

8.0%

10.5o/o

7.4o/o

50.07o

12.0%

100.0%

100.0%

100.0%

100.070

%o vvithln A2N 1.00
82 2.OO

3.00

Total

16.7%

8.3o/o
.Oo/o

100.0%

66.7o/o

33.3%

.Oo/o

100.0olo

.Oolo

50.07o

50.0%
100.070

38.9%

61.1o/o

.Oo/o

100.0%

100.0%

.Oo/o

.Oo/o

100.0%

33.3o/o

33.3o/o

!X|.37o

100.0%

38.0%

54.Oo/o

8.0%
100.07o

o/o ot A2N 1.00
Total Z.OO

3.00
Total

4.0o/o

20.o%

.o%

24.0o/o

E.Oo/o

4.0o/o

.o%

12.O%

.Oo/o

4.0o/o

4.Aolo

8.07o

14.Oo/o

?2.O%

.Oo/o

36.0%

8.0olo

.Oo/o

.ooh

8.0o/o

4,00h

4.0o/o

4.0o/o

12.0%

38.0%

U.0o/o

8.0olo

100.07o

o
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O

uolrfl o?n01au l|fl 12nulauiluna zn.l. (nrn'lulatdruurrcr,Conr:riaurnr-nur r'l,) | gg

t

a 4 | t t q - -,4--^---r.-- a
gt1:'Ut 29 flAnliatn:1stiilln?lilttglR9t'lil:9l.t?1{S?{O1q niln?1ilU'l?flO{tn5o'{ 01R11{lJ:R1:

Ghl€quareTests

Value df

Asymp.
slg.

D-sldedl
Pearson
Chl€quare
Likelihood Rato
Llnear{y-l-lnear
Assodation
N of Valid
Cas6

30.3744

29.011

.091

50

t0

10

1

.001

.001

.762

a 15 cells (83.3%) have expected count
les than 5. The minimum expected
count is .32.

a@qdvq,4-A
4-3 -3.3 9{An1:dnu1n?lildtJl{Ufr 91U :gOljRl:flnu1 Ril n?luu',l?fl O{tn:O.:

nu'ir rirulnqj :udlrJ:unilf;nul ocfirirnrrilnolouavrirnmui.: fr g ttav 3.8 srrlrird'ufin

rflu so.o x sionrrilsrrflo{rniosfi 50 ii'r :o{4lil1:v6'u rjrs. ovfiritn?lilfloltttasril

nlaili{ fi o uas 4.3 nrld16'u6orflu s0.0 yo sionerilsrrto.:rn6o.rfi 63 uj? :vdufiruilfinur

noudu osfirirnarrunohuavrirnln?ri{ fi z uav 2.2 niliildilfinrflu 33.3 o/o eion?ru
9,

r,r?flo{rnforfi og fir :vduoqrJ?qq10sfirim?'rily{ol0uasrirnroui.r fi a ttas 2.2 nlildldu

finrflu 66.7 o/o sionarilurrtoqn$o.rfi og fir :vdurJ?qrgrnEosfirirn?1ilT{ol0ttavrirnretuil

fi e uas o.z nrudrdufin tflu 66.7 o/o cion:rilsrrflo{ln6o{fi 100 u;r uassso'llrirsruflnur

floililalsovfirirnrrruuolnua*irnrnnft ii a riav 1.4 nildrdilfiorflu 100.0 % sionruur:

rD {o{rn6o.:fi 63 ui? (nl:r.t 30 ) r.ranl:Ytodourir cUi - Square test dlvdun?1iltfiofu 95

o/o rit prurroo Chi - Square firirrflu 63.426' rirdf :25 ttasril Asymp. sie. ( 2 - sided) tflu

0.000 rirl#uouYuarururr'grufi'irrsrirnr:f,nurfinarrufirnoloeionl'lrut'l?iro{rn6o{rtnnirc

fiu (sn:rr gt )

o
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a

I

a.o.il:cr6r drqroun eanr:ilnurifiu I too

er1:.r{ 3c flnnliarn:'ry#nrrudrufi'uf:su'ir{:vdlnr:flnur(.$) fiunrril01?1lo{tndo{(B2)

ta
01RS1{U:R'.l:

Crosstab

92
Total50 5:l 55 63 71 1(x)

(.loum AJ 'l

2
3

4
5

6

Total

It

0

0

2

o

2
12

2

2
o

2
0

0
o

4

0

o

0

0

o
4

2

2
4
I
4
0

18

0

0

o

2

2
0

4

u

2

0

0

o
4

6

l6
6
4

12

6
6

50

Exp€cied A3 1

Count 2

3
4

5
6

ToEI

3.8

1.4

1.0

2.9

1.4

1.4

1ZO

1.9

.7

.5

1.4

.7

.7

6.0

1.3

.5

.3

1.0

.5

.5

4.0

5.8

22
1.4

4.3
22
2.2

18.0

1.3

.5

.3

1.0

.5

.5

4.O

1.9

.7

.5

1.4

.7

.7

6.0

t8.o
6.0
4.0

1ZO

6.0
6.0

50.0
o/o rryithln A3 1

432
3
4
5

6

Total

50.0%

.Oo/o

.ooh

16.7o/o

.Oo/o

3il.3olo

24.0o/o

12.5%

33.3%

.Oo/o

'l.6.70/o

,Oo/o

,oolo

120o/o

25.Oo/o

.OVo

.@/o

.Oo/o

.E/o

,o%

8.Ooh

12.5%

33.3olo

100.07o

5O.Oolo

66.7o/o

.Oclo

36.0%

.ooh

.Oolo

.Oo/o

16.7/o

33.3Yo

.Oc/o

6.Oo/o

.o%

33.3%

.O6/o

.Oo/o

,o%

66.7o/o

1ZO%

1@-0%
100.0%

l(Xl.0olo

1m.o%
100.0%

1d).07o

1(I).0%

% withln A3
92

1

2
3
4
5
6

Total

ffi.7o/o

.o%

.0%

16.7Vo

.oo/o

16.7o/o

1(X).07o

3K1.3%

8.3o/o

.Oo/o

33.3olo

-Oo/o

.o%

to0.o%

100.0%

.o%

.o%

.o%

.o%

.o%

1(X).0olo

11,10/o

11.1%

2-P/o
3i!.37o

2-3/o
.Oolo

100.07o

.Oo/o

,oolo

.o%

50.07o

50.0%

.o%

100.0olo

.F/o

3il.3olo

,Oolo

.Oolo

.0Yo

68.V/o

1(n.0%

9-Oo/o

IZOTI
8.Oolo

24.Oo/o

120%
lzgoh

rm.0%

1/o ot A3 1

Total 2
3
4

5

6

Total

18.Oc/o

.Oolo

.@/o

4.e/c
.Oo/o

4.Oo/o

tL 60/^

4.OUo

4.Oolo

.Oolo

4.eh
.Oolo

,oo/o

12.Oo/c

a.o%

.Oolo

.Oolo

.Oolo

.Oo/o

.OUo

8.Oo/o

4.OoA

4.O%

8.Oo/o

12.Oo/o

8.Oolo

.Oo/o

?6 .l0/^

.Oolo

.eh

.OUo

4.O%

4.8h
.sh

A Oc'i^

.O6/o

4.Oo/o

.Oo/o

.Oolo

.o%

8.07o

12.O%

Q.Oolo

lZoolo
8.Oolo

24.Oo/o

1ZO%

IZOTo

100.0%

J | | q 4 q ' - - - ^-4^- t
gt'I51.t 3l flaRltaln51vliuln?1ilt[9lR$i',l{I5V14?1.::U9tUR'l5flnU'.l RXn?1iltJl?lJO{tnto{ 01Rfl1il

A
lJ5R',l5

Chl€quare Tests

Value dl

Asymp.
sls.

a2aldedl
Hearson
Chl€guare
Uk€lhood Rato
Lln€ar-by-Lln€ar
Assoclatlon

N of Velld
Ceses

a
63.4Xr

65.23:l

'r0.576

q)

25

E
I

.(X)o

.m0

.(n1

a. 35 colb (97.2%) have o(pected count
less lhan 5. The mlnlmum oxpected
count ls .32.

I

a
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o

a

ri$fi ninord'u !ilrinura'u!ilnn :vr.u. (rvrolulatd,ulruardonr:fiourninurnt) / I0I

43.4 flaRrif;nsritoffsduglild?ilqnna d1u ttlfl o1q :sffunr:f;nsr ffu

A
n?1ilg{1,o{rrnEos t|osdr{rj?nr: ,

4.3.4.r flnn1:f;nuln?lildilfiuddru nra fiu nlruqtflo{tnfo{ uudr d'lu

lnqjrnnmu nsfirirnrrrunolouavrirnrnmit fi tg rtas tz.g nrildrdufinrflu gl.s% cio

A i - ----a-^-,a-!-^---.-..-q-n?lilqwo{rn5o{rn 39 u"? :o{a{il'urlf,r.tq^.rovfirirnr1ililol0ttasrirnrouft fi z LLav 0.2

nrildrdilfinrflu too z sionerilqtrndo$ s0 fi'l (srr:rl :z ) flaRlsmadourir cni -
square te.t fi:sdun'lrrurdoriu gs % rit P"ursoo chi- square firirrflu 6.278' rirdf :5 ltas

rir ery-p. sig. ( 2 - sided) rflu o.oog rirl#uoufilauufigrufi'irrilasrurtavufi.rfintrlfi.rno

1 o oi o n rr ru q.: t o t tn:oo I t tn n ei r s fi'u (n 1 5 1 { 3 3 )

st1;'t{ 32 nanr:irn:ryt{nnudtrt'uf,:vil'ir{rfle(at) 6'un'lrrudonuo,ofuo(Sg) nrniir.t
A

uSfl'l:

st'r:1{N 33 flanlrernrlvr{urn:rruunneir{:cil'j't,rt[?1fl fiunrrruqltuotudu., ornrirll?nr:
e

ChlsquaroTesb

Value dl

Asyrnp.
slg.

l2ahlaA\
|,€AtsoN
Chl.Squate
Ukellhod Rato
Unsar-by-Llnear
Assoda0on
N of Valld
Casss

a
15.2t8

9.158

1.217

g)

5

5

1

.m9

,103

.270

a. I cells (66.7%) have e,eoc{ed count
less than 5. Tha tnlnlrum €x@ed
count b .18.

Crosstab

88
Total39 50 100 1fl7 t13 114

tltum Ar u

1

Total

lo
0

18

q

2
o

't1

o
12

I

o
6

0
4

4
0

4

4!

50
2

E Ae{ied Al 0

Total

Count 1

17.3

.7

18.0

5.8
2

6.0

11.5

.5

12.O

5.8

.2

6.0

3.6

2
4.0

3.8

2
4.0

48.0

2.O

50.o

70 Wlllun Al u

Tobl
A1 1

37.5%

,ooh

38.0%

8.3Yo

1@.t/o
12.Oo/o

8.OYo

.o%

24.Oo/o

125o/o

.V/o

12,Oo/o

8.3%

.OTc

8.Oalc

83%
.go/o

8.Oolo

100.0%

l(X).Oolc

100.0%

Tow|Imn A1 U

T&l
Bi:t I

lfi).07c
,00/o

100.oo,lo

68.7o/o

33.3Plo

1QO.Oo/o

lfi).0olo

.Oo/c

1(F.(F/o

100.0olo

.Oolo

100.006

100.0%

.Oo/o

tfil.Oclo

100.0%

.Oolo

1fi).0olo

98,Oo/o

4.Oolc

100.006
o/o ol Al O

Total i'
Total

36.0olo

.ooh
36 002

8.o%

4.OYo

1? ,Jol^

24.Qo/o

.o%
24.Oo/o

12Do/o

.o%

12.Oo/o

8.0%

.Ollo

8.@/o

U.(J7t' 
.o%

8.Oolo

96.OVo

4.O%

100.0%

o
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o

t

a.o.il:c16rl rirqroun Hanr:ilnurin'o I toz

d q q irt v - 4- r 
'4.3.4.2 flaR1:frnu1n?1ilii'utlu:i6ru orq nu nrrruqlno{ttn'o{ fi:J?'l d?u

ltrqjrirrorq26-3sil rsfirirnr'rilfiolouasrirnrnui.t d tt r,av g.z nrtiirdlfinrfluao.zz

oionmruqrto.:rndo.rfi 39 d? :0ta{rulolqrloun'irfliorrirfiu zs fl ocfidrn?tilfloltttasril

nlaili{ fi z uas o.g nrildrdufinrflu 36.8 o/o eionrtruqsto.rrndo.rfi 39 u^? trasolgiltnRdl

ufsryirfiuofl osfirirnnrunslnuasrirnrnuir fi z uav o.os srrrudrdufinrflu 50.0o/o cio

iie
n'nilq{rflo{rrn6orfi l13 fir (nul.t 34) flanl:nadoudr cni - Square rcrt fi:cdunerxl

rduri'u gs % rir p"urroo Chi - Square firirrflu 30.374" rirdf = to ttavrir Asymp. sie. ( z -
sided) rflu o.oor rirl#uoiliualudgrufi'ir:sdueirqorqfrnrrrufirflolncione'tuqonuo,udu.t

runneir{fiu (eni1.t 35 )

sr't:11 34 ruanr:irn:rs#nrurdrufruf,:su'irssixorq(A2N) fiinrrruqlto.:tn6ol(g3) trndrs

il:n]:

o

Grosstab

B3

Total39 50 100 107 113 114

AZN l.UU

2.00

3.00

Total

Gount (
11

0

18

z
2

2
6

2
10

0
't2

4

2
0

6

u
2
2
4

4
0
0
4

19

27

4
50

Expected A2N 1.00
Count 2.00

3'00
Total

6.8

9.7

1.4

18.0

2.3

32
.5

6.0

4.6

6.5

1.0

12.0

2.3

3.2

.5

6.0

1.5

22
.3

4.0

1.5

22
.3

4.0

19.0

27.O

4.4

50.0

7o within A2N 1.00
AAN 2.00

3.00

Total

?6.80/o

4OJlo/a

.Qo/o

rc.0%

10.5o/o

7.4o/o

s0.0%

't2.0%

10.5o/o

37.0o/o

.Oo/o

24.0%

21,10/o

7.4o/o

.Oo/o

12.0%

.0%

7.4%
50.07o

8.0%

21.1%
.o%

.oTo

8.0%

100.0%

100.0%

100.0%

100.0%

% withln AzN
B3

1.00

2.00
3.00

Total

38.97o

61.1o/o

.0o/o

100.0%

33.3%

33.3%

33.3%

100.0%

16.7o/o

83.3%

.o%

100.0%

66.7o/o

33.3%

.Oolo

100.0olo

.o%

50.0%

50.0%
100.0%

100.07o

.09o

.0%

100.0%

38.0%

9.0%
8.0%

100.0%

A2N 1.00

2.OO

3.00

Total

%ot
Total

14.0o/o

2.0o/o

.Oo/o

36-0o/o

4.Oo/o

4.0o/o

4.Oolo
,t2 (Jot"

4.0%
20.0o/o

.Oo/o

24.0o/o

8.07o

4.0%

.Oo/o

12.0%

.OGlo

4.O%

4.O%

8.O%

8.0%
.0%
.o%

a nqa

38.0%

*.o%
8.0%

100.0%

o
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o
rjs,fi-nim ur6'o r u rin ordour.t'n a rn.l. (rvralu'ln6d,urr"audunrrriruurninornr) / 103

I

a

rflu so.o "z eionrruqrroqndorfi 100 d? :o{a{il1isdu rjrs. osfiriln?lililontttasril

nlafi5{ fi e uac 4.3 nrudldilfiorilu so.o % eionlru4rto.:rn6o.rfi 39 d? :sdurTtsuf,nsr

noudu ovfirirnrrruolouasrirnlnfii{ fi z uac z.z srrrudrdufiorflu 33.3 o/o oionmruql
9-

zuosmdorfi gq fir :vd'uorlrliqrgrovfirirnmunolouavrirnrnni.t fi a ttas z.z nrudrdun^n

tflu ea.t x sionr'rud.rnuo,oiuoli :g ii. :vdurlBryqrnErcfirirn?tuflol0rracrirnrnili{ fi +

ruas 0.? srrrudrdrfisr,flu uu., ozo oionaruqonuoroduoii 50 uj? ttas:vd'trituilflnsrstou:Jaru

rvfirirnnunolouasrirnronir fi + uas t.a srrrudrdu fiorflu 100.0 % eionartqstotrnfolfi

39 fi? (nlrt{ 3z ) flaRlryredourir cni - square t"rt fi:s6'unarurdorTu 95 o/o rir

pearson Chi - square firirrflu 63.426" rirdf = zs ttasrir Asymp. sig; ( 2 - sided) rflu o.ooo rir
oe o a i, q 4 4-----€----^q- -r - -4-- - | o
tl,rrJorJ:uGrilruorgruvrir :sdunr:f,nurfinrrrufiqnolo oionrruqltostn5osttnnsir.:d'u

(et151{ 36 )

er1r1{r 36 nnnr:irn:rsfurnrrrurrsrneir.::vl.t'ir.t:vdunr:flnur fiun:ruqonuotoiuo ornEirt

rFnr:
Ct||.S$raroTosts

Value df

Asyrnp.
{iig.

resq
Chl-Square

Ukeliltood Rs0o

Un@t-by-Lh€r
Ag6ocbtion
N dvald
@s6

6.42e

6523tt

5.'r5

5{)

25

E
I

.(xto

.@0

.o24

a d! | t t v - d--^--^t-^--o
o1:'t{ 35 nanr:Trn:rsriurnrruttcinsirr:s?til{t!r?{01qnilnl1uq{flo{[nto{l 01Rs'MJ'R15

ChlrsquarcTesb

Value dl

Asymp.
sig.

l2-sidedl

PearEofl
Chl€guars
Ukelihood Rato
Llnear-by{lnear
AssociaUon

N of Valid
Cases

30.374

8.O11

.@1

50

t0

t0

1

.(X)l

.001

.969

a. 15 colls (8itt.37o) have epected counl
les6 than 5. The mlnimum exp€cted
count ls .32.

aqvlgsae-d
4.3.4.3 flanl:Anu1n?1ildilr{ilf,6ru :vdunlsdnsl fiU n2lilq{floillfi:oil

nu.ir rirutuqj:vo'u:Jrsnilf,nu1ovfirirnrrruuslottasrirnleui{ fi g uas 3.8 srudrdufio

a. 35 cells (973lo) have etQecled count
l6s than 5, The mlnlmum elpecled
count b .32.

o
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I

I

a.o.ilrsrfir drlroun nanr:ilnsrif,u I to4

er1:'t{ 37 g.taRr:etnrrvfnalrfrurf,uf,:vu'irr:vdunltfinu{A3) fr'lnrruq.rflo{[n:co,t(83)
IA

0'tns't.tlJ5R15

Crosstab

B3

Total39 50 100 1f)7 113 114
r/OUil ,{J 'l

2

3

4
5
6

Total

2
2
4
6
4
o

18

0
2
0

0
0
4
6

I
o
0

2
0

2
12

2

2

o
2
0

0

6

4

0

0
o
o
o
4

U

o
0
2
2
o
4

ltt
6
4

12

6

6
50

Ex@ed A3 1

Count 2
3

4
5
6

Total

5.8

22
1.4

4.3

2.2

2.2
18.0

1.9

.7

.5

1.4

.7

.7

6.0

3.8

1.4

1.0

z9
1.4

1.4

12.O

t.9
.7

.5

1.4

.7

.7

6.0

1.3

.5

.3

LO
.5
.5

4.O

1.3

.5

.3

1.0

.5

.5

4.O

16.0

€.0

4.0
1LO
6.0

6.0

50.0
% wlthln A3 1

,r3 2
3
4
5
I

Total

12.5o/o

8.3o/o

1(x).O%

50.0%

66.7o/o

.o%

36.0%

.Oo/o

38.3%

.O1/o

.gYo

.Oo/o

66.70

12.Oo/o

50.0%

,oolo

.Oo/o

16.7o/o

,oo/o

38.3%

24.Oolo

12.5%

33.3%

.60/o

16.7!o

.Oo/o

.Qo/o

12.Ooh

25.OTo

.Oo/o

,ooh

.Qo/o

.OYo

.Oolo

E.Oo/o

.Oolo

.o%

.Oolc

16.7/o

38.3%

.ooh

6.Oc/o

1@.Oolo

r00.0%
1d).07o

1fi).07o

too.0%
1fl).0olo

100.0%
%withh 43
B:I

1

2
3
4
5

6
Total

11.1o/o

11.1o/o

2-?h
ff|.37o
2.?/o

.@/o

100.0%

.Oo/o

iii].3olo

.OTo

.E/o

.o%

68.Vh
100.0%

68.7o/o

.Qo/o

.OYo

16.7/o

.Oo/o

16.7o/o

100.0%

il!|.37o

iXl.37o

.Olo

3.3olo
.Oolo

.Oolo

1fi).07o

100.0%

.o%

.Oolo

.Oo/o

.Oo/c

.och

1(X).0olo

.Oolc

.Oo/o

.O1/o

50.0%

S).07o

.o%

lfi).(F/c

32^Oo/o

12.O%

8.Oo/o

24.Oo/o

1ZO%

120o/o

1fi).0olo
Voof A3
Total

Total

1

2
3
4
5
6

4.OUo

4.Oolo

8.Qolo

lLoolo
8.Oolo

.Oolo

* atol^

.Qo/o

4.Oo/o

.V/a

.Oo/o

.o%

8.Oo/o

1A 
'l0/^

16.0%

.o%

.@/o

4.Oo/o

.e/o

4.Oo/o

ta .|ot^

4.Oc/o

4.Oo/o

.Oc/o

4.Qo/o

.Oo/o

.ooa

12-O./^

E.OUo

.Oolo

.o%

.OTo

.@/o

.ooa

8.006

.Oolo

.Oolo

.@/o

4.OVo

4.Och

.g/"
E.0olo

3ZOo/o

12.9o/o

E.0olo

24.4o/o

12.4o/o

lZAolo
.tffl oo/^

I

4.3.s.r flanlrflnuln?ludilfiuf,dru na n'u fitoqrnds.: uudr riauln{ura

fis osfrriln?rililotouasrirnrnui.r fi zo uas 19.2 errutildufiruflu 41.7% doflilnwar

tndo{ :oqa{il1ulflil€{osfirirnluflolouacrirnlo?ri{ fi z uas 0.4 nliliildufinrflu rco %

ciodflrarolrndos (nr:r{ gg) fiaRl:nndoild1 chi - square te* fi:cdunrrilrdoriu gs

% rir P.rtsoo Chi - Square firirrflu 8.333" rirdf = 4 ltnuril Asymp. sig. ( 2 - sided) rflu

0.080 rirl#hiuouiudruror^gruf i'unsnlouasflr!{fin?ru'i[rnolociodto.rrndo{uflngi1{fi'u

(n151{ 39)

o

4.s.s flaRrrdnuritoffudugrud?uqnna eltil uilfl o'tq sdunr:finsr ffu dros
4latn:o{ l,oitut{u:R]:

Copyright by Mahidol University



I
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I

er'ryrlr 38 ffanliern:rs#n?rufirr{ud:sn'ir.rrun(at) fiif,ro.rrnio{(86) orndrru?nr:

Crosstab

B6

TotalI 2 3 4 5
reclunt A1 U

1

Total

U

2
10

6
0
I

10

0
10

2
0
2

zo
0

20

+6
2

50
Expeqeo A'r u
Count 1

Total

9.6
.4

10.0

7.7

.3

8.0

9.6

.4

10.0

1.9

.1

2.0

19.2

.8

m.o

48.0
zo

50.0
%within A1 0
A1 1

Total

16.7o/o

100.0olo

2O.V/o

16.7o/o

.Qo/o

16.Oo/o

20.8o/o

.Oo/o

2O.Oo/o

4.2o/o

.Oolo

4.Oolo

41.7o/o

.Oolo

40.o%

100.0olo

100.0%

100.0%
o/o within Al 0
Bo1

Total

80.0olo

2O.Oo/o

t(X).00/o

1AO.Oo/o

.Oolo

100.0%

100.0%

,oo/o

100.0%

100.0%

.Oo/o

100.0%

100.0%

.0o/o

100.0%

96.0%

4.Oolo

100.0%
olod A1 0
Total 1

Total

16.00lo

4.Qo/o

20.Oo/o

16.0o/o

.Oo/o

16.0%

20.Oo/o

.Oo/o

2O.Oo/o

4.Oo/o

.Oo/o

4.Oo/o

4O.Oo/o

.Oolo

4O.0o/o

96.07o

4.Qolo

100.0%

st'ri1{r 39 flanl:aln:1sr{rnrnrrrurrsrnsirr:sild1{rrrf, frufirolrndo.: nlR,fi{u?nt:

Chl-Squar€ T€sts

Value df

Asymp.
sig'

f2*ldsll
rt,antgn
Chl€quare
Llkelihood Rato
Llnear-by-Linear
Assodatlon

N of Valid
Cases

8.3334

6.786

4.249

50

4

4

1

.o8o

.18

.040

a 6 cells (60.07o) have d@ed
count lcs lhan 5. The minimum
expecied count is.08.I

4.3.s.2 fl a nl:f;nuln?lildilfiuf,dru orq fii fl ro.trn6o{ T{ud1 riaulnqj ria.r

oq 26-35 iJ nvfirirnalilflolouasrirnrnmft fr to uur 10.8 ntuiild'ilfinrflugz.o v. ciofi
d gt I a a a ar dr c r - .'

tuo.tflo{tflFo{ to{ta{il'rorqrfoun'irmSorrirfii zs fl nvfirirn?lilr{olutasrirarnilis fi g uav

2.6 nludldrln'nrflu 42.r % doflrnws.rrndor uasolrlilrnndT{fonirfiure fl rsfrrirnntno

lottasrirnroui.t d z ,rur 1.6 cnildldrJn^nrflu 50.0o/o dodun.ttlor#uo (nr:rs +o )

r{anl:Ttrldourir Cni - Square test d:cdunrrrurfioriu 95 % rir p"arsoo Chi - Square fifir

tflu n.en" rirdf : 8 uacril Asymp. sig. ( 2 - sided) rflu o.toe rirt#lriuouiuerurn'gruddr

o

: s rTu rix s r q ii n r r ru nor n o 1 o si o fl I o un 6o.: un n ei r { 6'u (n r : I { 4 I )Copyright by Mahidol University



a

4.o.il:cr6! drqroun nanr:ilnurifla I tor

I

en:tir 40 flaRr:ernrlsdnrrrufrrufruf,:cil'irseir{o1q(Al) fir.rfl"roundo{(86) ornrirruFnr:

Grosstab

B6

Total1 2 3 4 5
ugunr ,izt\ l.uu

2.00

3.00

Total

o
2

10

2

1

7
0
8

4
6

0
10

u
2
0

2

6

10

2
20

19

27
4

50
Expected AzN 1.00
Count 2,00

3.00

Total

3.8

5.4
.8

10.0

3.0

4.3
.6

8.0

3.8

5.4

.8

10.0

.8

1.1

2
2.O

7.6

10.8

1.6

20.0

19.0

27.O

4.0
50.0

o/o tplthin A2N 1.00
A2N 2.00

3.00

Total

31.60/o

7.40h

50.0%

2O.Oo/o

5.3o/o

25.9o/o

.Oo/o

16.0%

21,10/o

2.20/o
.Oo/o

20.0o/o

.0o/o

7.4o/o

.0o/o

4.Oo/o

42.11/o

37.OYo

50.0%

40.0o/o

100.0%

100.0olo

100.07o

100.07o

70 wlmln AZN 1.UU

86 2.oo

3.00

Total

60.07o

20.0%

20.0%

100.07o

12.5%

87.5o/o

.Oo/o

100.0%

40.0%

60.0%

.Oolo

100.0%

.Oolo

100.0%

.0%

100.0%

40.0o/o

50.0%

10.0o/o

100.0%

38.0%

u-o%
8.OYo

100.0%
o/o ol A2N 1.00
Total 2.00

3.00

Total

12.0o/o

4.0%

4.0o/o

20 00/^

2.0o/o

14.0%

.Oo/o

16 00/.

8.0%

12.0%

.0%
,o.oo/^

.Oolo

4.0o/o

.0o/o

L Oo/^

16,00/o

20.0o/o

4.0o/o

lli ool^

38.0%

54.0o/o

8.Oo/o

't00.0olo

a

4rtroa
sr'rr1.r 4l r{nR'rrTrn:ruliil'rn?1iltrnnsil.r;uu'i1{9i?{orq f,ufrro.:rnio{ 01n9i1{ilinll

Ghl€quare Tesb

Value df

Asymp,
slg.

12+ldcdl
Fea15(,n
Chl€quare
Ukelihood Rato
Llnear-by{-lnear
Associaffon

N of Valld
Case

a
11-U7

14.On

.09)

50

I
E

1

.168

.oEl

.862

a. tl cells fi3.3%) havo expected
count l€ss than 5. The midmum
expected count ls .16.

4.3.s.3 e{anliflnulnrudur{uf,dru :sriunl:flnul fii flrsqn:csc fl ildr

rirulnqj :ssr'uil:snrufinsr ovfirirn?lilT{oltuasriln1flfift fi s uau 6.4 nludldufinrflu

50.0o/o doflrnqroqmior :ora{ill:sdll rjlg. tcfiriln?rililolouasrilnlnfii.r ii o uay 4.8

nrildra'ufinrflu so.o "z ciofluorfloqndos rsdufruilflnurnoudu osfirirnnuilolnuacfir

nlnil{{ fi z uac 2.4 erlildldufinrflu 33.3 o/o dsflunrro.rrndo.r :srilorlrJirgqrrvfirir

n?liluolouasrirnrnuir fi e uur +.4 srrudrdufiorilu so.o x sio€furosrotrndol :cdu

rliqrgrninvfirirnrrunslnuasrirnrnmir fi 4 uau 1.2 sr1ilii1dufisrrflu 66: o/o siodrnro.rCopyright by Mahidol University



a
rTE,fr'nin ordu ur rin uta'urfi n a rn.r. (n a'[u laid,u urraui,tu nrr rimmniil urnr ) / I 0?

a

a

jq@a
tnio{ rtas:sd'lrTttrufrnuierou:Jaluosfidmmrunolouaydrnln?r{{ fi z ilac o.g nrrueirdl

fiorflu 100.0 % ciodtrrilayflrlrrma's.rclo{rndo{ (n151.r 42 )
-d-A&,Square test ll5UflUfl?1lJt$Olfl{ 95 o/o ft't Pearson Chi - Square

ttasril Asymp. sie. ( 2 - sided) rflu o.ozr rirl#uoruiuarrufigrufidr:s6'unrrflnurfinrrrufl.r

uolododrosrndolunndNfiu (n15t.r 43 )

sl'|5'lll 42 flaRl;irnt'lcfnrrilfrufiud:cil'irs:sst'unr:flnsrGzN) rYuflc,o{rndo{(86) 0tnjil{
lJ:R'I:

Cross.tab

B6

Total1 2 3 4 5
'l

2

3
4
5

6
Total

z
2

2
0
0

4
10

2
0
0
4
2
0

8

4
2

2

0

2

0

10

U

0
0

2
0
0
2

E

2

0
6
2
2

20

16
6
4

12
6
6

50
E)qected
Count

1

2

3

4

5

6
Total

3.2
1.2

.8

2.4

1.2

1.2

10.0

2.6
1.0

.6

1.9

1.0

1.0

8.0

3.2
1.2

.8

2.4
12
1.2

10.0

.6

.2

.2

.5

.2

.2

2.0

6.4
2.4

1.6

4.8
2.4

2.4
20.0

16.0
6.0
4.O

12.0

6.0
6.0

50.0
% wtthin A3 1

432
3

4

.5
6

Totral

12.5o/o

33,3o/o

50.0%

,Oo/o

.Oo/o

6.7o/o
2O.Oo/o

12.5o/o

.o%

,Oo/o

8.3o/o
33.3o/o

.o%

16.0o/o

25.0o/o

33.3%

s0.0%

.Oo/o

33.3o/o

.Oo/o

2O.Oo/o

.Oo/o

-OTo

.Oo/o

16.7o/o

.Oo/o

,Oo/o

4.Oolo

50.07o

33.37o

,Oo/o

50.0%
33.3%

33.3%
4O.Oo/o

100.0%
100.0olo

100.0olo

'100.0olo

100.0olo

100.0%
100.0%

o/o vilthln A3
B6

1

2
3

4
5
6

Total

20.0o/o

20.0%

2O.Oo/o

.Oo/o

.Oo/o

4O.Oo/o

100.07o

25.0o/o

.Oo/o

.o%

50.0%
25.0o/o

.Oo/o

100.07o

4O.Oo/o

2O.0o/o

2O.OTo

.Oo/o

2O.Oo/o

.Oo/o

100.0%

-Oo/o

.Oo/o

.Oolo

100.0%

.Oo/o

.Olo

100.0%

40.0%

'lO.Oo/o

.Oo/o

30.0%
'to.o%

1O.Oo/o

100.0%

32-Oo/o

12.Oo/o

8.O%

24.0o/o

12.Qo/o

12.Oo/o

100.07o
o/o OI Ag
Total

1

2
3

4
5
6

Total

4.Oo/o

4.Oo/o

4.0o/o

,Oo/o

.Oo/o

8.Oolo

2fl.oo/"

4.OYo

.Oolo

,Qo/o

8.Oo/o

4.Oo/o

.Oo/o

.16 rl0/^

8.Oo/o

4,0o/o

4,Oo/o

.Oo/o

4.Oo/o

.Oo/o

20.oo/"

-o%

.Oolo

.0o/o

4.0%
.Oo/o

.Oo/o

1.Oo/"

16.Oo/o

4.Oo/o

.0o/o

12.Oo/o

4.OIo

4.Qo/o

40 r|0/^

32.Oo/o

12.Oo/c

8.0%
24.Oo/o

lZoolo
12.Oo/o

lOO-0o/"

flaRlrnnf,ourir cni -
firirrflu 34.479" rirar= zo

o

Copyright by Mahidol University
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sll:lit 43 r.laR1:etnttvt{nrnarruuflnsir{:sfidt:ydunt:dnur fiuflcJoqnio.: rrn:ixu?nr:
Chl€quare Tests

Value df

Asyrnp.
Slg.

{2-sidedl
Fearson
Chl€quare
Likelihood Ratio

Linear-by-Unear
Assodaton
N of Valid
Cases

a
u.479

40.586

.8q)

50

m

20

1

.oa

.m4

.346

a. I cells (96.7%) have ex@ed count
less than 5. The mlnimum erpected
count ls.16.

4.s.6 nanr:finsritoffsdugrud?uqnna shu rfifl olq rvffunrrdnsr ffu Ei#otos
4laln:o{ to{Tlinj:R]:

4.3.G.r elantrf,nuln?lildilfiuf,dru nra i'u iiri'orolrndor nu.ir rirulnni
tl,fflmer ovfirirnrtuuolouavrirnlnili{ fi tg uay 17.3 stliliitdufiorflu 37.syo do6fio

RTI/TX 600 lto.:tndo{ to{a{tilltvrentfisovfirirn'lrruno10lrasrilnlovri.r d z tLas 0.2 n'lrl

drdun'nrflu rco % sioii#o RTIITC 670 B{o{tndo{ (orr:rr e+ ) ?{aR1:vtetdourir cni -
squaretestfi:vdun?tiltdofil 95 % ritP"u"sonchi-square firirrflu ts.zlg'rirdf=5uac

rir ary-p. sie. ( 2 - sided) tflu o.oog rflr1#uoilYuarru6grufidrrTrssruuavut!.rfinarrufi.:no

losio6#s{oqndo.:un neiN n'u (nr:N 45 )

o1t1{ 44 r.laRltetn:'lsrfnerrudrur{uf,rcfidrw'rs(er) f,r6#ocJotrnfos(sz) ornrirru:^nr:

I
Cross€b

87

Total1 2 3 4 5 6
(xrum A'I U

1

Total

4
2

6

't6

0

18

4
0
4

o

0
6

4

0
4

12

0
12

4A

50
2

Expect€{l Al 0
Count 1

Total

5.8

.2

6.0

17.3

.7

18.0

3.8

2
4.0

5.8

.2

6.0

3.8

.2

4.0

11.5

.5

12.0

48.0
zo

50.0
% withiln At
A1

Total

0
1

8.3%

1fi).07o

12.0o/o

37

36.0%

.5o/o

.Oo/o

8.3o/o

.V/o

8.@/o

12.5%

.OYc

12.0o/o

6.3o/o

.@/o

8.V/o

2li.Oo/o

.Oo/o

24.0%

100.0%

100.0%
100.0p6

7o withln Al
a7

Total

0

1

6,tt.7Vo

33.30h

1OO.@/o

100.07o

.@/o

1(X).0%

1fi).(F/o

.@/o

1@.@/o

1A0.Oo/o

.Oo/o

1fi).()o/o

1OO.@/o

,oeh

100.0%

100.07o

.Oo/o

100.0olo

96.0%
4.Ao/o

100.0%
"/o d
Total

A1 0
1

Total

g.ao/o

4.0o/o

12.eh

36.0%

.o%

36.0%

8.V/o

.V/o
4,l)0/^

12.@/o

.@/o

12,00/o

8.0%

.@/o

8.0%

24.@/o

.V/o
2tL Oo/^

96.(P/o

4.Oolo

100.07o

a

Copyright by Mahidol University
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riEfi n?yrurd's !ilrinurduliioa rn.l. (rnnlu'lnidna,ucu,n"onr:riaurninsrnr) / I 09

I

ellt'l{ 45 flnn1'ernt1s?ffi1n?ruunnei1.r5s?rdr{rnrfl tYu6#oro.:rndo.r rrnqir{uin1:
Ghl€quare Tests

Value dt

Asymp.
Sig.

(2-sldedl
rearson
Chl-Square

Llkelihood Rato
Llnear-by-Linear
Assodation
N of Valid
Cases

15.2784

9.156

3.585

50

5

5

1

.@9

.103

.(xt8

a. 8 cells (66.78lo) have expeded count
lessthan 5. The mlnimumex @ed
count is.16.

4.3.6.2 flanlsdnutnarrfruvfluf,dru org tiu 6#orosrndol nu.ir rfrulnqi
rir.rorg zi4sflnsfidrnnrunolouasdrnloili{ d tt ua, 9.2 nruiirpTudatfluqo.loto cio

Ati'u nurrx 600ilo.:tn+o{ 5o{a'{ilrorqrloun'itr6onirrYu zs fl ocfirirn?lililolouasriln.ro

n5.r d ? ttav 6.8 srrruiirsr'rfinrflu 36.8 % sio?i#o RTr/rx 600flo.:rndo{ unsorrlillnn.iruio

rrirfruso il ovfidrntlililolouavdtnrnuft fi z uas 0.5 n1ilxiln'rlfisrrflu sl.oo/o cioiili'o

RTIffC 670 Erslrndol (nffi1{ 46 ) r.tantrytndourir Cni - Square test fi:seTuRr.,u,f;u
J,
rTu gs o/o ti'tPeanon Chi - Square firirrflu 30.374' rirdf = l0 uasril Asymp. sie. ( 2 - sided)

rflu o.oot rirl#uoru:-leruuor^grufidr:sdudNorqfinnufi.ryrstocis6#oflo{rndo{unnsir{fru

(fl151.1 4z )

" sl'15'lil 46 flanl:etntlvfn?lildrur{uf,:vndrtri'Norg(nzN) n'u6#oro{rndo{(Bz) ornrh.r

r?nr:I

a

CrGstab

efl

Total2 3 4 5 6
WUNI &N l.UU

2.@
3.q)

Tolal

z
2

2

6

I
11

0

18

q

0
0
4

4
2
0
6

o

2
2
1

z
10

0
12

t9
27

4
50Epeseo AzN 1.q,

Counl 2.@
3.00

Total

23
32

.5

€.0

6.8
9.7

1.4

18.0

1.5
22
3

d{r

2.3

32
5

6.0

15
22

.3
4.0

4.6
6.5
1.0

12-O

19.0

27.O

4.0
50.0

% wrrrun AzN 1.00
AzN 2.OO

3.00
Total

10.5%

7.4%

fi.ffh
12.O%

36.EPr6

40.7o16

.o%

35.0%

21.1%

.006

.o%

8.Qolc

21.IUt
7.4%

.0%

12.O%

.vh
7.4o/o

50.0%
e.0%

10.5%

37.Oo/o

.v
24,Oyo

1@.07o
r(n.0%
100.0%

100.0olo
% wwn AzN l,qJ
97 z.@

3.fi)
Tol€l

atit.33,

3.3%
33.304

1@.0o/6

30.a6
81.1yc

.o%

100.006

100.o%

,eh
soh

7@.0o/6

66.7%

33.3%
.0%

1ott.0%

.o%

50.0%
n.eh

1@.@A

16.7To

&t.3p6

,o%

t@006

38.0%
g.o%

e.o%
lO0.00/6dr A2N t.(X)

Total 2.00
3.00

Tolal

1.0.o4

4.O%

4.0%
12.ek

14,Oo/o

2.O%
.0%

36.00/o

S.OUo

-Oolo

.0%
A oo!^

0.07o

4.9%

.0%

't2.6*

.o%

1.OoA

4.eh
n oq/^

4.OYo

20,00,1c

.84
ta (Fl^

B-Oo/o

31.0%
E.0%

16 661-

Copyright by Mahidol University



o

e.o.rJ:cr6t drgroun nanr:ilnurif,u I rro

o

sl1t1.l 47 flanl:atn:lsviurnarruunnsir{:su'irdelorg fiiE#oto.rrndot nrndr{ilFn15
Chl€quareT€b

Value df

Asymp.
sig.

(2-sidedl
l-ealson
ChiSquare
Likelihood Rato
Llnsar+!r-Unear
Associalion
N of Valid
Cas€s

30.3744

29.011

.751

50

10

t0

1

.001

.001

.374

a. 15 cells (E3.iPlo) havs expec{ed count
lss than 5. The minimum epected
count is.32.

4.3.G.3 ft a nl:f; nu 1n ?ru dil fiu f,dru :s o-u nlrfl nu 1 fiu 6#or o.r rndo.: nu dr

riaulnqj rsrTlil:voruflnur ovfiriln?lilnoltuavdlnlafift ii s uas 3.8 nrrudrd'unnrflu

50.0 % sio6#osrviEp3 flo.:lndo{ to{a{illrs6'u rjrr. osfirirn?lilnolouasrirnrnui.r fi
6 $av 4.3 srrrudrdlfiorflu so.o v, sislflsRTltTx 600flo{rndo{ :yrl'rlr7ruilf;nurqou6'u wfi
drnrrruuotouaudlnloni{ d 4 rrav 1.4 srrrudrsiufiorrflu 100.0 % cioti#o RTr/Tx 600

ro{rndo{ :v6'uortrrl:.rgry10sfiri1n?runol0uacrirnroilSr fi a uav 2.2 nrrliildun^nrflu 66.2

z sioii#o RTI/TX 600rls{rn+o.r :vdrrl?qqrorEovfirirnr'uJr{ol0uasrirnrnuis fi +,,u, o.z

srrruairdufisr tflu aa.t v, dsii#o RTI/rc 670 Eflo{rndo{ uovrsd'ufiruilfinurnouilargosfi

ritnatrlnotorravrilnranis ii 2 Lnv z.z nrrudro'u fiprrflu $.3 % sioii#e RTvrx 600flo.:
A

tn5o.t (9t1:1.t 48 ) ?{anlryredourir Cni - Square test d:sd'unrrrurfioriu gs % rir

Pearson Chi - Square firirrflu $.42e ritdf = 25 uasril Asymp.sig..( 2 - sided) rflu o.ooo rir

l#sorui:r4ruru6'gruf ir:vo'unr:flnurfinrrruffqno1o6#oroqmio.:usrnsirrfiu (or:r.r +g )I

o
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risrfi'srinora'u uil riw,rdo! fi n a rvr.r. (vrn'lu'lnidrulr:surdonrrrifl urn:-nsrnr) / I I I

a

n'15'l{t 48 flaR'ls:.tnt'tsdnrrrufl,ur{ud:sudrr:sn'un1rflnut(A3) riu6r?oro{rn+o{(Bz) 0tn
fA

T'lituSR't5

Crcstab

s7

Total1 2 3 4 5 6
utum f[J I

2
3
4
5

6

Tobl

o

2

0

0

0
4

6

z
2
4
6

4
o

18

0

0
o

2
2
0
4

z
2
0
2
0
0
6

4
0
0
o
0
0
4

6

0
o

2
o
2

12

16

12

6
6

6

4

50
Expect€{t A3 'l
Count 2

3

4
5

6
Total

1.9

.7

.5

1.4

.7

.7

6.0

5.8

22
1,4

4.3

22
22

18.0

1.3

.5

.3

1.0

.5

.5

4.O

1.9

.7

.5

7.4

.7

.7

6.0

1.3

.5

.3

t.0
.5

.5

4.0

3.8

1.4

LO

z9
1.4

1.4

1ZO

16.0

6.0
4.0

12.O

6.0

6.0

50.0
o/o r,vithln A3 1

432
3
4
5
6

Total

.Oo/o

3il.3olo

.Oo/o

.Oo/o

.o%

68.7/o

12.0o/o

1Z5olo

$1.3olo

100.07o

50.0olo

ffi.7Vo

.Oolo

36.0olo

.OVo

.Oo/o

.OVo

16.7/o
gr.3%

.Oo/o

8.Oolo

12.5o/o

3.3olo
.U/o

16.7o/o

.Oolc

.Oolo

12.Oo/o

25.O%

.ooa

.OUo

.ooh

.O1/o

.oTc

8.0%

50.0%

.Oo/c

.Oo/o

16.7o/o

.Oo/o

Et.3%
24.0o/o

lOO.OVo

1fi!.Oolc

100.0olo

100.0olo

100.0%

'100.07o

100.0olo
7o wllhln A3 1

87z
3

4
5

6

Total

.ooh

gl.3%

,Oolo

.Qo/o

,Oo/o

6,V/o
1@.Oolo

11,1o/o

11.1o/o

Z.P/o
33.3%

2-2/c
.OYo

1AO.0o/o

,oo/o

.Oo/c

.Oo/o

50.0%

50.0%

.Oolo

ld).07o

3il.3olo

3il.3olo

,Oo/o

3il.3olo

.Oo/o

.OVo

1(X).07o

too.0%

.o%

.00h

,oyo

.V/o

.ovo

100.0%

ffi.7/o
.Oolo

.f/o
16-7o/o

.o%

16.7U.

1@.Ooh

3ZOo/o

12oo/o

E.e
24.Oc/o

120o/o

ILOTo

100.0%
%ot A3 1

Total 2

3

4

5

6' Tobl

.Oolo

4.OYo

,Oo/o

.Oo/o

.Oo/o

8.Oolo

12.Oo/o

4.Oo/o

4.Oo/o

8.Oo/o

129o/o

8.Qo/o

.Oolo

3A nol.

.Oo/o

.ooa

.o%

4.Qolo

4.Qo/o

.o%

E.Oo/"

4.@/o

4.Oolo

.Oolo

4.O%

.AYo

.Aolo

12.Qo/o

a.eh
.OVo

.QYo

.0%

.Oo/o

.o%
A OOA

16.Oo/o

.QVo

.OYc

4.Oolo

.ooh

4.Oo/o

9A OoA

32.O%

12.Och

8.0%

24.O%

12.O%

12.Oo/o

1fi).Oolo

911:1{l 49 p.lanl:etnt'lsr{urnarrurtsrnsirllvud1.:iv6iln1if,nur n'16#efl0.:rndo{ 01nth.l

u?nr:

Chl€quare Tcb

Value df

AsDrmp.

sis.
a2aLlar{l

Feawtn
Chl€quare
Llkelihoo<l Raffo

Linear.by-l-lner
Assodaton
N of Valid
Cases

89.4ma

65.23tt

10.138

50

25

E
1

.000

.000

.001

a. # cc,lls (97.?/o ) havg exp€cted count
less than 5. The mlnlmum €x p€ctred

count is .32.

o

o
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4.o.il:s16rl rirqroun emnrriinutifu / lrz

4i.7 flanrifincritoft,dugrild?uqnna dl$ n^rfl orq:sffunr:finm ffu m:mdoil
ctAraglgtn:o{t llosTl{u5nlt

4.3.7.r flaRrrflnuln?1udilfiuddru urc fiu nr:rnfioudrsrnds{ nudr riru

lmqjrnamu osfiritnarrunoltrmsrirnrnrir d go uas te.s nrudrdufinrflu ls.ovo finr:
tnaooufirsavo?R :0,{atrurtncuftnsfirirnarrunolouasrirnrnmil fi z uas r.s nrudrd:lfin

rflu too "2" finr:rndouflruavnrn (nlrl.r 50) flaRlsvrgdorrir cni - square test fi:sdu

nrrurdofiu gs % rir continuity correction firirrflu o.ooo rirdf : t uacrir A.qrmp. Sig. ( 2 -
sided) tflu t.000 rirl#'hiuol,iuaruru6grufi'irrflanurmvnfrfinrrilfirnohsionrlnaoou

drsrndoqrsrneir{fiu (n1rN 5I )

sn:f it 50 aranr:irn:rsfnrrufrrurf,uf,:su'irqvrs(er) 6'lnr:mdou6rurndoc(cl) orn:ir.r

u5n'tt

a a J t | -- A ll A I agr1t1.t 5l 0{aR15?tn:19141{1n?1il[tnRal{5v14?1{nIf, nlnr:tna'ouglutnio.t trn,ilrlu5nr:

ChlSquare Teets

Value df

Asymp.
sls.

I2-sldedl

E €cl
slg.

l2aLlsll

Exact
slg.

ttalda{l
FEATBgN

Chl€guarc
Condrutty a
Corectbn
Llkdlh@d Rado

Flstrsr'8 E€ct
Tesi
Lhearty-Llnear
AssaHon
N ofvalH
Cases

o
.658

.000

1,124

.645

50

1

1

1

1

.417

1.00{t

.289

.42.

t.m0 .574

a. Computed only tot at2teble
b- 2 c€fls (50.0%) have expected count less than 5. Tha

mlnlmum €xFt€d count ls.r18.

o

Crosstab

ct
Toial0

wun AI

Total

U

1

&
2

38 12

2

0
4U

2
50

tJQecled At o
Count 1

Total

365
1.5

38.0

11.5

.5

12p

4A.O

2.O

50.0
70 WWn Al U

Al 1

Tobl

759o/o

1@.07o

76,0%

25.OYo

.o%
,L not^

l(rJ.U7o

1@3o/o

100.0%
'6Wlnln
cr

Ato
1

Tolal

u.7%
5.30h

1@.0%

t@.0%
.fflo

1fi).07o

96.0%

49o/o

t00.C7o
'Io g
Total

AI

Tolal

u 72.Ooh

4.O%
,A AOL

24.Oolo

.V/o
)A iq-.

t b.u70

4.@h

100.0%

Copyright by Mahidol University



o

o

risr fi srivr ords tu rim ora'uu r.r'n a rn.r. (grnlu'laidrnurarrdonr:riruurninornr) / I | 3

4.3.7 -2 ala n15f; nu lri?lilf,ufiuf,dru or g riu nr:rn6ou6rsrnfo{ r:u.jr riru
lrnqi dr'ror q26-3sil osfirirnrrilnotouasrirnmuiq fi tg uay 20.s erluiil dudatfluto.qoto
finurndou8ruasnrn :o{n{iltolgrloundrilforrirfiu zs il ovfirirnaunotogasrirnroui.:
fi ts rtas t+.+ slrudrn'ufiorflu 7B.g % iinr:rnaaoudroavnrn rracolgilrRndruforvirn'ugo fl
ocfirirn:riluotottasrirnroui.: fi + uas g.o nrudTiufinrflu 100.0% finr:rnnioufir'
dsn?R (str:rq SZ ) flaRl:vtodourir Cni - Square test fi:cniunrrurf;ofu gS % rir
PearsonChi-Square firirrflu 1.823" ritdf=zuavrirAsymp.Sig.(z-sided)rfluo.+oz rirl#
hr q a j'hiuouiuarurufigrufrdr

(9r1:1rr 53 )

:vdusia.:or gfi n arrufi.rr rolosionr:rn dou$rurnis.run neir{riu

ellt'l{ sz amnr:itn:rsfnrrruf,rur{uf,:vrn'ixrialorg(az$ fiunr:rn6oudru,n3o.r(cl) 01n

rhqu?nr:

Grosstab

c1

Total0 1uounr AzN 1.00

2.00

3.00

Total

15

19

4

38

4
8

0

12

19

27

4

50
Expected AzN 1.00
Count 2.OO

3.00

Total

14.4

20.5

3.0

38.0

4.6

6.5

1.0

12.O

19.0

27.O

4.0
50.0

% within A2N 1.00
A2N 2.OO

3.00
Total

78.9o/o

7O.4o/o

100.0%

76.0o/o

21.1o/o

29.6%

.Oolo

24.Oo/o

100.07o

100.0%

100.07o

100.0%
% within A2N 1.00
cl 2.OO

3.00

Total

39.5%

50.0%

10.5%

100.0%

33.3%

66.7o/o

.Oo/o

100.0%

38.07o

54.0o/o

8.OTo

100.0%
olo ot
Total

A2N 1.00

2.00

3.00

Total

30.0%

38.07o

8.00h

76.0o/o

8.0o/o

16.0o/o

.Oo/o

24.O%

38.07o

54.Oa/o

8.0olo

100.0%

o

o
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a.s.il:cr6u drqroun Hanr:iilnurio-u / rr4

I

ellt'l{ 53 flaRl:etfitlc?iilrnaruttsrnsir{:sil'irrde.:org f,:lnr:rnaioudrurn6ol ornrirtu:^nr:

Ghl€quareTsts

Value df

Asymp.
sig.

(2-sldedl
Fearson
Chi-Square

Llkelihood Rato
Llnear-byLlnear
Associadon

N of Valld
Cases

1.8234

2.736

.046

50

2

2

1

.402

2fi
.829

a. 3 cells (50.0%) have oeected
count less than 5. The minimum
expecfed count is .96.

4.3.7 .3 ttnn1:finu1n?1ilfrilr{uddru :ssTln1:finul fiu nr:rndou8rgrndot

nu'ir riaulnqj :vrTurJ:voildnul osfirimrrrnolnuasrirnlnilflt fi ro rac 3.8 ctlr.rdldu

finrflu 62.5 o/o finr:rndoudrs'hiavorR io{a{ilr:ssi:: rjas. ovfirirnarruuolouayrirnrsr

ui'r ii t0 uas 9.1 nrildleiufisrrflu 83.3 o/o finr:rnfiouffrsaynm :criuriruildnslfloudu 0s

firirnarrunolouavrirnrqili.t fi o rrav 4.6 nruiird'ufiprrflu 100.0 % finr:rndoudru

dsettR :rduoqrJ?qq10sfiri1n?'tilflol0trasrirnrofli.t fi o uas 4.6 atiliitd'ufierflu 100.0 %

finr:rndou6ruasoan:vdu:.1?qryrn6ovfirirn?'rilflo10uayrirnmui.r fi o uas 4.6 srrrudrdu

finrflu 100.0 % iinr:tnaasudrsacarrn uav:sriufrsilfinurnourjaruoyfidrn?lilnoltuasdl

nrer{{ d a uns 3.0 nrildrd'u finrflu 100.0 % finr:rnaaoudrnacnan (nr:r{ 55 ) !.ra

| . d_ o. A ", | _ _ a. drR15Yfodounl Chi - Square test li:urtUn?lilttoilu 95 o/o ri't Pearson Chi - Square ilrittilu

20.303" rirdf = 5 ttasril Asymp. sig. ( 2 - sided) rflu o.oot rirt#uoiliuarurufi'gruf ir:vdu

n r : dn u r fi n rr ru n'r r,r o 1 n si o n r : rn do u ffr u rndo.: ue, n si r s n'u (sr r : r r sa )

st't:1{ 54 nantteln:1c?iilrnlilttsrngin:vil'irr:sdunr:flnu1 firJnlstnaaoudrurniol o'ro
ta

51itu:R'15

Chl€quare Tests

Valuo df

Asymp.
sh.

l2-sldsll
|-earvrn
Chl€quarE
Llketrhood Ratlo

Unear-bFLlnear
Assodaton
N of Valld
Cases

a
20.303

8.16
12096

50

5

5

1

.001

.m0

.o01

a. 10 cals (88.3%) have erp€c{ed
count l€ss than 5. Thg mlnlmum
exp€ct€d count ts .96.

I

o
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tiE qr'nin ora-o lu.rim urdurfi o a rvr. l. 0vr n'lu laidru l r; elrn"o nrr riruu rn :-n orn r ) / I I 5

I

sllt'l': 55 flanltatntlsfnarrudrur{uf,:sn'ir.::sdunrflnu{At) rirnr:rnaioudrundo{(ct)
orndr.:uinr:

Grossbb

c1

Total0
1

2
3

4
5
6

Total

6

6

4
10

6

6

38

10

0

0
2

0

0
12

16

6
4

12

6
6

g)
Erpected
Count

1

2
3

4

5
6

Totral

12.2

4.6

3.0

9.1

4.6

4.6

38.0

3.8

1.4

1.0

2.9

1.4

1.4

12.O

16.0

6.0
4.O

12.O

6.0

6.0

50.0
70 WgUn
A3

1

2
3

4
5

6
Total

37.5o/o

100.0%

100.07o

8.3o/o

100.0%

100.0%

76.Oo/o

62.5o/o

.Oo/o

.$Yo

16.7o/o

.0%

.ooh

24.0o/o

100.Oo/o

't00.07o

100.0%
't00.0%

100.0%

100.0%

r00.0%
%withln
cl

1

2
3

4
5

6
Total

15.8o/o

15.8/o

10.5o/o

Xi.3o/o

15.$Yo

15.80h

100.07o

83.3%

,Qo/o

.Oo/o

16.7%

.o%

.o%

100.0%

32.O%

12.V/o

8.Oo/o

24.e/o

Q.A%
12.0%

100.v/o
%6 A3
Total

1

2
3

4

5

6

Total

'l2.oo/o

'l2.oo/o

8'V/o

20.Oo/o

12.0o/o

12.0o/o

76.0o/o

20.00h

.00/o

.o%

. 4.OTo

.0Yo

.Oo/o

24.lYo

32.0o/o

12.4o/o

8.Ooh

24.0o/o

12.0o/o

12.O%

100-oo/.

I

o
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a

D

a.o.rJ:sr6! r{rqroun
annr:ilnuriiu r rre

43'8 flGfll?CinsliloffsnEilglild?uqnna s1ru r?rfl oq zcdunrr6insr fru :rnrc,o.r
rnfo.rfio {oqdr{uEnr:

4-3.8.1 nanr:dnurnaulfrilfiuf,dru urs riu :rnrqroqndoqil^o yrudr riau
lnqirvrarru nsfirirnrunolouasrirnrorir ii s uay z.+ srrrJdrrTilanrflu rc.,% :.rn1
89,000 ulvl to{a{urtnnrtfltosfiritnarr,ilolouasrirnrsrnft fi o nns 0.3 orrudrdun^orflu
0% rtnt 89,000 utyt (nffir.: 56 ) flaR.trnndourir Cni _ Square test firsriunrlurdur.Tu
gs % rir p"uoon chi - square firirrflu $.278^ rirdf = to *asrir Asymp. sie. ( z - sided)

tflu o.tzz rirldhiuouf,:rarurufigrufidrtilssruuavr,rS.:fin1ufi.rilo6siorrnlflo{rndorno

unndrsn'u (nt;t{ 57 )

stlElit 56 aranr:?rn:rvfnrrrudrufru#:su.irqnrs(et) fru:rnrroqn6o.:(ot) ornrirw?nr:

I st't:1it 57 ruanr:irn:rsr{urnrrtunnsiN:sil.it{nrfl 6'u:rnrcto.lrn:do.r otngirluinr:
Chl-Square TesG

Value df

Asymp.
sig.

(2-sidedl
realson
Chl€guare
Ukelihood Ratlo

Llnear-by-Unear
Assclation
N of Valld
Casc

1s.2zBn

9.156

.006

50

10

10

1

.122

.517

.938

a. 17 cells CZ.3%) have expected counl
less than 5. The mlnlmum expected
count |s.08.

Crcstab

89000 89500 @950 100000 1059!0 10552 1090q) 112StO 11@2. 145000 200@o Totalu

1

Total

o
0

I

2

0

2

0

0

6

4

0

4

4

0

4

o

0

o

z
0
2

4

0

4

4

2
6

2
0

2

6
o

6

€
2

50Erpecred A1 o
1

Total

Count
7.7

.3

8.0

1,9

2.0

5.8

2
6.0

3.8

2
4.O

3.8

2
4.0

5.8

2
5.0

1.9

.1

2.O

3.8

2
4.0

5.8

2
6.0

1.9
.l

2.O

5.6
2

6.O

40.0

2.0

$.0%wfth A, O

Al 1

Tobl

16.7%

.v/o

16.0%

42/o
.0o/o

4.V/o

1?,.5%

,Oo/o

12.OYo

s3%
.o%

8.0o/o

a3%
.vh

8.Oolo

12.*h
.0o/o

12.OYc

42/"
3o/o

4.0o/o

u.3%

s%
6.00/o

g30h

1ql.006

12.ta/o

4.7/o

.Oo/o

12.5%

.o%

12-O%

'rdt.070

fto.ooh
100.00/6%wilhtn Al 0

Dl 1

Total

I uU,U"/o

.o%

1(X).07o

100.0%

.Wo

1q).0%

1fi1.07o

.Qolo

100.0%

100.v/6

.o%

100.0%

1d).07o

.Oo/o

100.0%

1@.Oo/o

.Oolo

1(X).0%

100,0%

9o/o

1 00 00/^

'luu.u.6

.o%

100.oot"

6,70h
9.30h

1@.0%

1AO.V/o

.Oolo

100.0P/"

100.0%

.o%
1CD.o%

6.tt%
4.0o/o

100.@a,'h ct A1 0
Tobl 1

Total

16.O%

,o%
,lA not^

4.Ooh

.V/o

a-oPt"

12.O%

.0o/o

7) atot^

E.00/6

.o%
a nol^

E.OYo

.Oo/o

8.Oo/o

12.Oo/o

.o%
7t tot^

4.0%

.ooh

A 
'P/"

g.o%

.o%
Ao9'.

8.0%

4.V/c
12.O04

4.Oo/o

,OYo

a iot^

12.W
.0%

1)M

s.0%
4ffh

1do n6/^

t
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rior.ilnin orn-u ! n rin ara'suu'n a un.n. 0nnlu'laidrrurcauldonr:risurninur nr) t n7

4.3.8.2 rlanrrf;nu1n?ludil$Tuf,dru org riu :rnrclo.:rndoruoo nu.jr riru
luqi ri:.rorg 26-35 il tvfirirnnrunotouasrirnrnui.: fi + uay c.s srrrudrdudnrflur+.e "/"
fi:rnr 89,000 u'lvt :o{a{ilrorqr?oun'lrraforvirtiu zs fl nsfirirnrrruuolouayrirnrouft fi z
ttas 3.0 nrildrd'ufintflu to.s oz" fittnr 89,000 rJtn uasolgunn.lrtriorrirfiugo fl ocfirir
nrrrunotottasrirnrouil fi z uav o.o nrrudrdufisrrflu so.o% fi:rnr 89,000 urm (crrrr.l

58) flaRlsYlgdourir cni - square test fi:sdlnntrdoriu 9s o/o rir pearson chi -
square firirrflu 32.273' rirdf : zo uasrir As)'mp. sie. ( 2 - sided) rflu o.o+o rirlduoniu
aurufigrufidr :s6'usi?.rorqfinrrrufi{flolosio:rnrnuuodoofio nnneirsfru (nryr{59)

ellt'lil 58 nanr:?tn:rvr{nrruduniud:vndnsirlorq(A2N) fiu:rnrclolrndos(ot) ornsir.r

U:Rl:

etlr't.r 59 nanr:?rn:rsr{urnuuunndr{:sildndNorgfiuno,nuo,udoq orniituinr:
Chl€quaro Tests

c

Vah.p df

Asymp.
slg.

It4kldll
r€r30n
Chl-Square

Ukelihood Rado

Llnear-blFuneat
Assodaton
N dvafid
Casss

e.273u

36294

r0.975

50

n
20

I

.040

.014

.(x)1

a. 3:l cells (100.0%) havs expected
count l6s than 5. The minhum
exp€cd count ls .16.

Crosstab

,Dl
Total89000 89500 89S50 100000 105900 105982 togho 112il4 116822. lrtsmo axto00wtrr ,u .l.uu

200
3.(x,

ToEl

2

4
2
I

U

2
0
2

2
4
0
6

4
0

4

o z
2
0
1

1

5

0

6

0

2
0

2

z
2
0

4

z
2
2
6

2
0
0
2

o

0
0
6

19

27
4

50
Expecled AzN l.(xl
Cqrnt 2;Oo

3.00

Total

3.0

4.3

.6

8.0

.8

1.1

2
zo

23
32

.5

6.0

1.5

22
.3

4.O

1.5

22
.3

4.0

23
32
5

6.0

.8

t.'t
2

zo

1.5

22
,3

4.0

23
32

.5

6.0

.E

1.7

2
zo

2.3
32

.5

6.0

19.0

zt-o
4.0

60.0
%wffih A2N l.q)
A2N z1x)

3.(X,

Total

10,60/o

14.$o/c

60.o%

16.Oo/o

.Oolo

7.4o/o

.V/o

4.Oolo

10.5o/o

u.e%
.ooh

1?-00/o

.OYo

14,8%

8.00/6

.o%

10.5%

7.4i6
.0116

8.0%

5.304

14.5%

So/o

12.0%

.0%

7.4%

.o%

1.o%

1O.60/o

7.4%

.0o/o

8.9Yo

105%
7A%

50.07o

12.Wo

105%
.ooa

.o%

1.O%

31.6i%

.o%

.o%

IZOYo

100.0%

lqr.o%
t(xt.o%
1(n.0%

%rrithlr AzN l.(xt
Dl ztxr

3.00

Tobl

E.golo

50.0%

25.Ooh

too.o%

s%
1OO.Qo/o

.e/o

1(X),0%

33.37o

67Yo
.o%

100OYo

o%
100.0%

.ooh

1@.O%

a).o%
50.ffi

.096

100.0%

14.7%

B3%
sr/6

1@3o/o

.0%

1(xl.O%

.OUo

1(n.0%

50.0%

50.0%

.OUr

1(x).0%

3(l.$l/o

9.3%
8.3ch

1@.O%

1qt,o%
.golo

.o%

1q).0%

100.0%

.o%

.0%

100.o%

38.0%

54.0%

8.0%

1@.0%%61 A2N 1.q)
Total 2.@

3.q)
Tobl

4.o%
8.Oo/o

4.Oo/o

,le ooA

9%
4.Oo/o

.Qolo

a iot-

1.Oo/o

8.07o

.Oolo

1) 60t^

.ooh

E.Oolo

.Oo/o

eoq"

4.O%

4.O%

.0%

8.0%

2.O%

10-Oo/o

.@/o

1t tot^

p%

1.OVo

.o%
aa%

4.Ooh

4.O%

3%
E.Ooh

4.O%

4S%
4.O%

12Oo/o

4.Ooh

.o%

.o%
A JOA

1ZO%

.o%

.o%
12,OP/L

38.O%

81.0%

8.0%

1qr.0%

a
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o
a.o.il:st6u rlrqroun nanr:ifnurit'u I ttg

4.3.8.3 e.ran1:f,ns1n?1ildtJfiuf,dru rcdu nlifl nu 1 riu :'lnrto.:rndosfio

nu'ir rirulrqj:vdurl:soilflnul rsfirirnarrunolouasrirnrnui{t fi z uas z.e srrudtdufin

tflu t2.s o/o fi:rnr 89,000 ll'rvr ro{a{ilr:ssr'u ilrs. rvfirirnrrruilslouacrirnrnuir fi z

rras 1.9 nrildrdufinrflu to.z oz" fi:rnr 89,000 rrn:sdufiruilf,nsrnoudu osfirirnnunolo

rrasrirnrouis d z rras 1.0 nrrdrn'ufinrflu 33.3 o/o fi:rnr 89,000 urn :sdroqrJ?qtgr

osfirirorrrunolouacrirnrnuir fi z uas t.o crruiird'udqtflu gz.l w firrnr 89,000 u'rvl

:vdurJ?qqrsr5osfirirnarrunolnuavrirnrqilisfiouav t.o srriliirdufinrfluoz fi:rnr

89,000 u1n uasrsdurire,ildnurnouilarunsfirirnlrunotouasrirnrnuir fi o uav 0.6 n'ril

cirrTu fisrrflu o x fi:rnr 89,000 urm (nr:r{ 6t) flanlimfrdolrir cni - Square test fi

:yo'unmrurdoriu gs % rit P"ursoo chi - square firirrflu qJ46" rirdf = so ttasrir Asymp.

sig. ( z - sided) rfl u o.ooo rirt#soilirlarurufigrufi 'ir:sdrnr:flnurfi nrrrun'.:noloeis:rnr
Cat

rorrn?osfro rtsrnsirsfru (fllil.r 60 )

enrl{ 60 runnr:irn:rst{mrnnurnnsirr:sm'irr:vriunr:f;nur fi:.l:rnrro.rrnio.r ornrir.r
A

lJ5R'I:

Ghl€quare Tests

Value df

Asymp.
sis.

(2-sided)

Hearson
Chi-Square

Likelihood Ratio

Linear-by-Linear
Association

N of Valid
Cases

a
91.146

86.789

4.O43

50

50

50

1

.000

.001

.04

a. 66 cells (100.0%) have expected
count less than 5. The minimum
expected count ls .16.
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o

riorfi'ninurds urrinordurfina rvr.ru. (rnnIu'[nidrul.rralrdsnr:forurninornr) / I I 9

et't:'hr 6l flanl:ernrlsfn?1ilfrilr{uf,:cil.jx:sdunr:dnur(ar) fiu:rnrc,olrndo{(Dl) 01n

fl].:U:R't:

t

Crosstrb

ol
Tobl

mdx! mslxl 8S950 lootxto l05ql0 t05su l0gt00 772AOO 11d}2. 1/t50o0 2(IIINrul
2
3
4
6
0

Total

z
2
0
2
2
0

E

U

0
0
0
2
0
,

0
2
2
2
o
6

2
0
2
0
0
4

z
0
0
0
0
2
4

4
0
0
2
0
0
6

0
o
0
o
2
2

z
0
0
2
0
0
4

U

2
2
0
0
2
0

0
0
o
o
0
2

I

o
0
2
o
o
o

lo
I
4

t2
o
I

e0upecrso At 1

Cdjnl 2
3
4
6
0

Total

26
1.0

.6

1.9

t.0
t.o
B,O

.6

2
2
.5

2
2

zo

t.9
.7

.5

1.4

.7

.7
8.0

l.t
.5

.3

1.0

.5

.5
/t.0

IJ
.5

.3

1.0

.5

.5
4.O

1.9

.7

.5

1.4

.7

.7

6.0

,o

2
2
.5

2
2

zo

l.l
.6

.3

1.0

.6

.5

4.0

1.9

.7

.5
1.1

.7

.7

0.0

,6
2
2
.5
2
2

zo

t.s
.7

.5
7.4

-7
.7

RA

to.u
0.0

4.0

12.O

o.0

6.0

50.0
%w|ma
A3

1

2
3
4

5
6

Total

3.3%
,ooa

74.7%

3it.3%

.o&
1e.0%

.0%

.ea

.ooa

.o%

33.3%

.o%

4.O%

.0%

.o%

60.0%

16.7%

&.3%
.a%

7' BA

.o%

33.3%

.0%

147%
.OYo

.o%
g.o%

71.4h
.o%

,O/o

.o%

.o%
3.3%
s.eh

zJ.vb
.0%

,o%
16.70h

.o%

.o%

lLeh

.o%

.w.

.o%

.va

.V.
33.3%

4.ea

lZAh
.ooh

.o%

16.7%

.W6

.ooa

a-ooa

,v'b
3l.3%
50.0%

.vh

.ea
cr.3%
12.e/o

.o%

,o%

.0%

.o%

.0%

4.O%

25.O/
.0*
.o,

$.7r
.o/
.w

1LA%

t00.g96

tqt.otr
r(xr.o%

1@.Oi
l@.0%
t@.0%
tqt.0t6

7o wl0tit
D1

A3 1

2
3
4
5
6

Total

za.v-h
20%

.0%

25.O%

25.O%

.ooa

t(Xt.o%

.o%

.ooa

.ea

.o%

l(n.0%
.oob

1@.0%

.o%

.Wo

337o
g.s%
33.3%

.a%

1(Xt0%

.ea
50.0%

.eh
50.0%

.o%

,o.a
100.07o

bo.o%

.o%

.O'/o

.0%

.o%

50.006

t(m.0%

.Oo/o

.ooa

33.3%

.o%

.o%
100.0%

J%
.o%

,o%

.o%

.o%

1@.0%
100.0%

50.0%

.e/a

.Oo/o

5{r.0%

.ooa

.o%
l(xr.o%

.vh
9.3%
9.304

.eh

.o%

3.3"6
tlxt 002

t(Xr.o%

.o%

.o%

.0%

.QYo

.o%

l(Xt.o%

w.aa
ltt
.o![

33.3%

.0,t4

.o%

100.0*

&.u%
1ZO%

8.0%

24.O%

12.O%

12.O%

l@.0%-hgrut
Tobl 2

3
4
5
0

f^bl

9,Ub
4.Wo

.o%

4.O%

4.0%

.o%
lBNOA

xk
.Oolo

.o%

.o%

4.OoA

.0%

4.O%

.O'/o

.o%

4.Wc

4.O%

4.0%

.e
12.0.4

.o%

4.O%

3%
4.O%

.0%

.ooa
R noz

4.OoA

.o%

.o%

.0%

.ooa

4.O%
a nq-

a.o%

.o%

.o,h

4.O%

.o%

.o%
a) nor-

.v-h

.o%

-o%

-o%
i%

4.O%
a iq^

4.O%

,o%

.o%

4.OoA

.o%

.oo,/o

anoa

.o%

4.Oolr

4.O%

.ooa

.o.a

4.O%

12.O%

4.Wo

.o%

.o%

.0%

.o%

.0%
an*

6.O%

.01

.o*
4.W
,oa
.0!a

12&

a-o16
1LOfr
8.0%

24.0%

1ZO%

t2.M
16d

43.9 Hanrrf;nsriloi'udugrud?uUnna dru nrfl olq rsffunr:Finur ffu if;nr:lf
AAtq

{1ltlto{ln:O{ilO l'OitT't{tu3R1t

4.3.g.r fl ant:finutn?1ilfrilfiilf,dru n rq fru ?6 nr:l#.r1ufl o.: mio{fio yrldt

rirulnqjrnf,flu osfiriln?ruilolouasrirnlomi{ ti ae uas 46.t srrudro'ufinrflu gs.sx

rnds.rffol#ilu :o{a{illunufittvfidrnrrrunolouavrilnrnrft ii 2 trrv r.s nrudrd'ufin

rflu too.ooz rndo.ru'o1#{rt, (olir.t 62) flaRl:nadoudr cni - square test d:cdun:ril

rfioriu gs % rir continuity correction firitflu o.ooo ritdf = I uayril Aqrmp. Sig.( z -
sided) tflu t.ooo rirl#hiusruiuarururr'grufidrrnssruuavratn''rfinerilfi.rvrstnsioiGnr:t#rru

I

a

Adrl
flo{rn5o.:iio ilnneir{rTu (nffiN 63)
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o

I

a.o.rJ:;rdu drqroun
Hanr:itnurif,u I rzo

srlr'rir 62 flanlrern:lvfn?rildrurf,ud:sn.jr.:rns(er) riunr:1#.rrurndor(cg) nlnsirsuFnr:

Grosstab

el151{ 63 ruaR1;eln:tsdurnrrruttsrneir.t:sfi'i1{ruflriun15ld.rrurndo.r orn.lirsuFnr:
ChtSquareTets

Value df

Asymp.
slg.

a2-Rlda.ll

Exsct
slg.

{2-sldedl

E €ct
slg.

tl -sl.l*ll
tsealson
Chl€Cuarc
Condnutty
Conerdon
Ukellhood Rato
Flshe/s Eraci
Tesi
Linear-by-Llnear
Assoddon
N ofvalb
Case

b
.o87

.0q)

.167

.085

50

1

I

1

1

.768

1.000

.68:l

.771

1.000 .921

a. GomMed only tot abablble
b. g cetls (ZS.O%) hav€ expeded count l6s than S. The

mlnlmum exp€cted count ls .08.
O

4.3.9.2 e.ra nlrfinu 1n?1il dilfiil ddru orq fiu i6 nr:ldrlufl o{rn;orru^o nu.jr
riauluqj ri:torg 264siJ ovfidrnrrrunolnuasrirnlnfii{ fizt uav 25.9 enuiirduo'nrflu

100.0 % rndo.ru'old'i1t, to{a{illorqrloon'iru6ordrriu zs il osfirirn?lililolnuasrirnln

nir fi 17 uav 18.2 etludtdlfiotflu 89.5o/o rndo.rfiold,ilu rraso'rr{ilrnn.iru$orrirfiusofl rs
firirnrrrunolouasrirnrsrui.r ft 4 uas 3.8 nliliiTYilfinrflu 100.0% rndoru'ol#drg (nr

:'l{t 64 ) flanl:vtrtGtollril chi - square test fi:vdunrrrurdoriu gs % rir pearson chi -
square fidlflu 3.3gg' rirdf : z nasri't Asymp. sig. ( 2 - sided) rflu o.tsr rirl#'hiuouiu

o

c3
Total0 1

UOUNT Al 0
1

Totral

46

2
48

2

0
2

46

50

2

Expected A1 0
Count

1

Total

46.1

1.9
zE.0

1.9

.1

2.0

48.0

2.0

50.0
% wnhtn A1 0
A1 

1

Total

9s.8%

100.07o

96.0%

4.2%

.Oo/o

4.Oo/o

100.0olo

10O.Oo/o

100.0%
%within A
c3

't0
1

Total

95.8%

4.2o/o

1O0.Oo/o

100.0%

.0%

1O0.Oo/o

S.07o
4.Oo/o

100.0%
"/o oI A'l 0
Total 1

Total

92.0%

4.Oo/o

96-oo/^

4.0%

.Oo/o

4,00/o

96.0%

4.Oo/o

100 00/^

aruuet^grufidt :cduiir{orgfinrrrufisiletoeioiGnrrldqruroundosuoousrnsir{n'u (n151{ 65 )Copyright by Mahidol University



o

uiel fi nin u r a-o rlu rin uldslu'a a ?vr.r. 0n n'[u laidrrl uau,n"onr:riau rn:-n or n ) | | 2l

o 1 : 1 it 64 fl a R t :etn : ty r{n a rt f,ru r{u f,: sn.jr r dx o t g(A2N) fiu n r : 1#l ru rnio.r (cg) 0 1 n dl {
u?nr:

I

I

sr't51{ 65 p{aRt:irn:rs?furn'trilusrnsix:vudrldrrorqtirLnr:ld.:rurn:cor mnrir,u?nr:
Chl€quarT€sts

Value df

Asymp.
sh.

a2-skldll
Feafson
Chl-Squaro

Ukelihood Ratlo

Llnear-by-Llnear
Assodadon

N ofvaild
Casc

g.3gg"

4.008

2704

g)

2

2

1

18Er

13ti

100

a. 4 cells (66.7%) trarre ex pected
count l6s than S. The m Inlmum
expecied count ls.j6.

4.3.s.9 r.ranrrflnglnrrruf,rufruf,dru :sdrnr:dnur fiu iinr:1dqruflo.:
rndo.:fio nu'ir riruluqj rvdurJssoildnul osfirirarrrunolouasrirnrnui{r fr ro ,ru, rs.4

snrudtst'ufinrflu too.o "1" rnfo.rru'o1#.i1u ro{a.:u1:sd-u ilrs. wfirirnrrunolouasrirnrn

n{r ii 12ilas ll.5 etluiildufinrflu rco.o% rniorn"ot#.iTl:s6'rlrTruuflnurnoudu osfirir

n?lilfloltrtacdrnrnilil ii o uas 5.8 erlild1diln'nrflu 100.0 % rndsw^o1d.irr, rsniu

oqrJiqqrosfirirnrtrunolouavrirnlnili{ fi o uas 5.8 nildldiln'nrflu 100.0 % rnfe.:fiold
.iru :caTuilityqtnEnvfirirnarunslouasdlnlnnir d 6 sras 5.8 nrudrdufinrflu roo.o "z
rndo.rfrold.iro ttav:cdufituilflnurnouilarunsfrrirnrrrnohuaseirnrnnft fi 2 uay 3.8

o

Crosstab

c3
Total0

t.o0
zoo
3.00

Total

1T

n
4

48

z
0

0

2

t9
n

4

50upeded A2N i.0O
Couril Z@

3.00

Tolal

182
25.0

3.8
||8.0

.E

1.1

2
zo

rs.0
n.o

50.0
4.0

A2N 1.00

z@
3.(n

Total

% wlthln
A2N

69.5o/o

l@.0%
t(x).0%
s8.0%

10.5%

.@/o

.O!o

1.0%

1(x1.006

1(x).0%

1@.Oolo

1@.Oo/o
A2N 1.00

2"00

3.fi)
T&t

%wihlnql 35.4%

8.3o/o

8.3%

100.0%

10t.0%

.ooh

.va
1@.O%

38.0%

54.Oo/o

8.8/c
1q).0%A2N 1.00

2.W
3.(x)

T@t

"/o OI
Total

u.o%
54.O'/o

8.0%
8B Oot^

4.O%

.OYo

.o%

4.@/o

4.8/o
g.ooh

6.OVo

1rlfl iot^

nrruiirriu fiqrflu 5o.0 % rndorfrold.itu (n1i1.: 66) flant:nndoudr cni - square test dCopyright by Mahidol University



I

l'"

I

:s9r'un?lusduttu 95 % rit P"arsoo chi - square firirrflu 23.gsg" rirdf = s uasri.r Asymp.
sig' ( 2 - sided) rflu o.ooo ritl#ooruiuauru6grufidr:srirnr:flnurfinrrun'{nolocioe;nr:

ldrursqndoru^s uflneir{fiu (nr:r.r 6z )

e.0.il:sr6! rirqroun
Hanr:f,nurio-g / tzz

I

I

I

ell:1'l 66 atanr:5tn:rc?inrrildilfiuf,:sndt.uso'unr:flnur(ag) fiunrrl#.rrurndor(c3) orn
flitlJtR'tt

Grosstab

c3
Total0 1

1

2
3

4
5

6
Total

16

6

2
12

6
6

I

0

0

2
0

0
0

2

16

6

4
12

6

6

50
Expected A3 1

Count 2

3

4
5
6

Total

15.4

5.8

3.8

11.5

5.8

5.8

48.0

.6

.2

.2

.5

.2

.2

2.O

16.0

6.0

4.0

12.0

6.0

6.0

50.0
% within
A3

1

2
3

4
5
6

Total

100.0%

100.0%

s0.0%

100.0%

100.0%

100.0%

96.0%

.Oo/o

.0%

50.07o

.Oo/o

.0o/o

.Oo/o

4,Oo/o

100.07o

100.07o

100.0%

1O0.0o/o

100.0%

100.0olo

100.0%
7o within 43 1

c32
3

4

5
6

Total

33.37o

12.5o/o

4.2o/o

25.0o/o

12.5o/o

12.5o/o

100.0%

.Oo/o

.o%

100.0%

.Oo/o

.Oo/o

.Oo/o

100.0olo

32.0o/o

12.0o/o

8.0%

24.00h

12.0o/o

12.0o/o

100.0%
o/o of A3 1

Total 2

3

4
5
6

Total

32.Oo/o

12.Qo/o

4.0o/o

24.Oo/o

12.0o/o

12.Oo/o

96.0olo

.Oo/o

.0o/o

4.Oo/o

.Qo/o

.Oolo

,oo/o

4.Oo/"

32.Oo/o

12.O%

8.0To

24.0o/o

12.Oo/o

12.0o/o

100.0olo

O

o
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risrfi'niyrord'o ufi rinura-oufi ea

I

o
4

rnt

rn.n. ovrn'lu latdrulraudo nrfiaurnr-nsr n ) t t23

sr1;r{ 6z e'raR'r:ern5'rvfrrnrrruunnsir.:rv?rd*:sdunr:flnur tirnr:l#rrurndo.r 01nih.r
u5n1:

Ghl€quare Tests

Value df

Aslmp.
slg.

(2-sldedl
reals()n
Chl€quare
Llkelihood Ra[o
Llnear-byllnear
Assalation
N of Valid
Cases

23.9584

11.249

.(X)4

c,

5

5

1

.000

.ul

.949

a. 7 cdls (S8.3olo) tEve €reeded cornt

$r#fl *.* mlntmum exp€cred

4.3.10 ruanr:FlnulrloffunEugrudauqnna shu nra oq :sffunr:f;nsr fiu neru
fiiilr:aluntrf 1{lilfl osrnfo.rfio ilocdrsutnr:

4.3. I 0. I fl n n1:finutn?1r,dilfiuf,dru ur e riu narruarillrolil nlsrirrruro.r
rnio'rfro vru'ir ci:uluqjtncmu osfirimarrunolouavrirnlaui.: fi tt uas 17.3 nlr,drfiil
6orflu 37.s% finflruarrur:oludrurJ:sndnrirl#iire, ld,iru ro{a{il1nrf,n{.rovfirirn?lilrro
ltuasrirnreni.r fi 2 rtav 0.6 nrrliild'ilfiorrflu l00% fin?lild1rnroludrufirnerudsorndlu
flrsdsnan (fl1:1,1 68 ) flaRlsytodourir Cni - Square tot fi:ssiun.,rduriu 95 o/o rir
PearsonChi-Square firilflu s.3s7" rirdf-+uayrirAsypop.Sig.(2_sided)rfluo:sg firt#
kiuoruf,uaruuo^grufidrrrtd:nuuasilfrfinrrrtfi{nolnsionrlildluliotunr:rixruro*ndoo

frounnsirsriu (nr:r.: eg )

ellt'l.t 68 ?{anl5etnt1sfnttrudrur{uf,:sudr.:rng(Al) f,inrrildlut5olilR.lili1.l.til1,o.l

o.:(C6) rrnEir.:uinr:

Cr6stab

c8

Total2 3 4 5WAIU
1

Tdal

la
o

18

z
0
2

z
0
2

1Z

2
14

rrl
0

14

s
2

50Erpeded A1 0
Carn[ 1

Tooal

17.3

.7
18.0

1.9

.1

zo

1.9

.1

zo

13.4

.0

14.0

13.1

.6

14.O

4€.O

zo
5(l.l

7o$thtl A1 0Alr
Tcilal

37.8/c

.@/o

$.Wo

4,2/c
.@/c

4.8/o

4.7/o
.o%

4.Oo/c

%.8/o
1on.ooh

n.w"

82/o
.o%

8.Oto

1@.096

1@.9%
1@.096

c6 I
Total

100.(P/o

,Oo/c

lan.ool^

1(X).Oolo

,@/o

1@,0o/o

1@.F/o

.E/o

1@.OYo

65.7"h

14.9h
1@.e/o

100,00/o

,OYc

1@.V/.

90.0X!

4,eh

%t0t Al O
Tdal 

1

Total

9.Oo/o

,e/6
?A n!'.

4.Oolo

.8/o
a iol^

4.0%

.o%
4 .lgt^

24.OoA

4.Oolo

n.@,t^

a.ea
.@/o

2A Oa,A

s6.orb
4.eh

10006a

o
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a.o.ilrcr6! rltqroun
annr:ilnurin-o I r2q

el151il 69 flaRltatn;1vt{lrrnarrurtnnsit.r:sudNrflflrilln?lildrflrolunlrdr{ruflo.!rndo.r

ornqirwinr:

Ghl€quare Tests

Value df

Asymp.
sig.

(2-sidedl
Pearson
Chi-Square

Llkelihood Ratio
Linear-by-Linear
Association

N of Valid
Cases

5.3574

5.311

.601

50

4

4

1

253

.257

.438

a. 7 cells (Tl.0%ol have expected
count less than S. The minimum
expected count is .09.

4.3.t0.2 ara nlrdnurn?lilf,ilfiufd'ru or g rir nrrruaril.r:alu R.r:rirr ruror

I

o

rnio'rfionudr rirulnqjria.rotg z6ssiJovfirirnanrilolnuacrirnrn?ri{ fi ro uas 9.2 nlrr
drdun^otflu 37.0 o/o iinaruarrur:nludrurJ:snf,orirt#iirs tddru io{a.:il.r01qr?oun.irn6o

rrirfli zs fl osfiriln?lu?Ioltrtavrirnrnilft ii o uas 6.8 srruiirdufin tflu q2J z iinarr
fir,l5nludlurJ:snfrsrrirtdsiru l#.irs uasorqulRndrrforvirffure fl oyfirirn?lililol'uas
ritnromit fi z uas t.t srtrudrsTun^nrflu 100.0% finarruarrur:ntudrurirn?tildsolnd1u

druavoen uas dnrfiurirsr'ld *sndlriuunvrfiuar:luanrryqnrfiu(err:r{ zl ) ,.raRl,

nnaourir chi - sqgare test fi:sdtnrrrurfioriu 95 % rir pearsoo chi - square firi1flu
6.90s" rirdf = g ttasrir Asymp. sig. ( z - sided) rflu o.s+z rfirlftrisotiuariruogrufi.jr :sfru
rir.:orqfinililff'rnolosion?1ild'ril1:olunr:dro',unuo,oduqnoognnsir.rryu (nr:r{ ss )

sllt1{t ?0 atnnr:itn:rv#urnrrruttflnsir{:sfidrsdxorgfi'ln?tilfl.txJ.t5nlunr:rtl.luroir
dra

lntO'1 0'lR1'l'{U5R'lt

Chl€quaro Tofb

Value d]

Asyrnp.
sls,

t)&ldd
r@130n
Cru€quare
Ukelihood Rato
Unear-b}FLJnear
Assocb0on
N otvalld
Case

6.g05"

s.6r5

.709

50

I
8

1

.97

.8

.rm

a. 9 ce[s (60.0%) hav€ qpected
couni l€s than 5. The minlmum
expoc{ed oounl ls .16.
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o

uiu fi nim ora"u w rin or doun'n a rn.r. (vrnlulatd,urrrar,Conr:risurnirur fli t t2s

I

n1t1{ 7l aanl:etn5lvfnrrrufrrufiuf:vn'irsdrrolq(A2NXiun?'llJdlil1:nlunr:ilr.:1tJflo.t
e-ra

rnro.t(c6) o1R.il{UtR15

4.3. I 0.3 r{aRlifi nsln?lildilfruf,dru :ydr nuf,nu 1 fru narruerillinlunlt
o44rrdru.a

rirqruc,o{tnto'tu-o urdr riaulnqj :vdurJ:soilFlnu1 nsfirirn:rruflolnuasrirnlnui{ fi 6

ttav s.8 striliird'ilfiotflu gt.s w ftnnruarrur:aludrurj:suffndrldiire l#iru ro{ait

ilr:sdil il?s. osfrrirnlrunolouavrirnlouSt fi + uas 3.4 n1iliilo'ufinrflu $.3 % finrrru

arrur:nludrurirnrrruasorn.iruffruacnan uas 6'nrfiurirsrtd ,,unri'rriu,rusrfirLat:1u

anravqntfiu tsduftuildnsrnoudu ovfirirnerunolnuavrirnrnmir fi + uas 1.7 ntil
drfrifinrflu 66.7 % finrrruarrur:nludrurirn?'ruduo'rer.iradruaso'ln :rn-uorlrJ3tyqrrv

firirnarrunolnuasrirnrnr,ri.r fi 4 uav 2.2 snrudrd'ufisr tflu 66.7 o/o finaruarur:nludru

:J:suf,nrirldriru ld.iru :rrTlrJ?qqrflEosfirirn'rrrunolouacrirnrofiir fr z ,ru" z.z nlu

drdun^nrfl u n 3 % fi nauarrur:nludrurhcil fiorirlftiru ld.iru uas:sd'ufruuf, nurnou

rlarunsfirirnlrunolouassirnrouis fi a uac t,z flrildrd:J n^nrflu 66.7 % rirnluacorniru

firuasnrn (n1r1{ 22) flaRltyrfidouir cni - square test fi:sduntrtr$oriu 9s o/o dr

Peanon chi - square firirrilu 32.937' rirdf = zo uavrir .dsymp. Sig. ( 2 - sided) rflu o.or+ rfir

t#uouilarurufigrufi'h:sriunr:flnutfinttrnorilohcionrrrarrur:olunr:rixruroo,ndoo

I

O

CrGslab

c6
Total2 3 4 5

wuniltzN l.uu
2.OO

3.00

Total

6

t0
0

1E

o
2
o
2

o

2
0
2

o
7
2

14

6

6

2
14

19

27
4

50
Expected A2N 1.(X)
Count 2111)

3.00

Total

6.8

9.7

1.4

18.0

.8

1.1

.2

zo

.8

1.1

.2

zo

5.3

7.6

1.1

14.0

5.3

7.6

1.1

14.O

19.0

z7.o
4.0

gr.o
% wtthln A2N 1.00
AAn 2;OO

3.00

Total

42.1o/o

37.Qo/o

.Oolo

38.0olo

.Oolo

7,4olo

.Oo/o

4.Oa/o

.Qo/o

7.4%

.o%

4.Oolo

26,3o/o

%.9o/o

50.0%

28.Oo/o

31.@/o

2.!/o
50.0%

28.Oo/o

10f)-Oo/o

1(X).Oolo

1@-Oo/c

100.o%
7o rvithln
c6

A2N r.00
2.OO

3.00

Total

44.4Yo

55.60lo

.OYo

100.0%

.Oo/o

1sJ..Oo/o

.Oo/o

1@.0%

.o%
1(x).0%

.ooh

1@.0%

#.7/o
50.07c

14.3o/c

100.0%

42.9o/o

4Z9P/o

14,30h

1(x).0%

38.(P/o

51.OYo

8-O%

1fll.O7o
%at A2N 1.00
Total Z@

3.00

Total

16.Oo/o

fr.Qolo

.Oo/o

3n nol^

.Oolo

4.Oo/o

.Oo/o

a rlot^

.Oo/o

4.Oolc

,Qo/o

4-Oo/"

1O.Oo/o

14.O%

4.O%

28 flo/^

lZOoh

12.OYo

4.O%

,A Oot^

38.O%

54.0olo

8.O%
ta not^

uoouonsir{riu (nffiN73)
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I

4.0.il:cr6! drrlroun ennr:ilnurifio I lze

er1:rir 72 flan1rernrlsrfnrrrufrrurYuf,:cfi'jr{ :sniunr:flnu1(43)frun?.rudlu.rrolunr:

rir{rucJo{rndo-r(co) rrn.lir{il3nr:

Crosstab

c8

Toral2 3 4 5
90uil F[t t

2
3

4
5
0

Total

6

2

4
0

4

2
18

o
o
o
2
0
o
2

o

0

0

2
0

o
2

4
4
0

4
0
2

14

6

0
0

4
2

2
14

16

6

4
12

6
o

50
Erpecieo 43 1

Count 2
3
4
5

0
Total

5.8

22
1.4

4.3

L2
L2

18.0

.6

2
.2

.5

.2

.2

2.O

.6

2
.2

.5

.2

.2

LO

4.5

1.7

1.1

3.4

1.7

1.7

14.0

4.5

1.7

1.1

3.4

1.7

1-7

14.0

16.0

8.0

4.O

12.O

6.0

6.0

50.0
% within A3 1

432
3
4
5

6
Total

37.5o/o

3i1.3%

1OO.Oo/o

.Oo/o

6.7o/o

8.3o/o
38.Qo/o

.OTo

.Oo/o

.Oo/o

16.7o/o

.Oo/o

.o%

4.e/o

.Oo/o

.o%

.o%

16.7o/o

.0o/o

.Oo/o

4.Oo/o

25.0o/o

68.7o/o

.Oo/o

33.3%

.o%

33.!/o
28.Oo/o

37.5o/o

.@/o

.V/o

tXl.37o

33.3o/o

33.3%

28.Oo/o

1(X).Oolo

1(n.0%
t(X).00/o

lOO.Oo/o

1OO.Oo/o

100.0%

1m.0%
% wfinin A3 1

c62
3
4
5
6

Total

33.3%

11.1o/o

27/o
,Oo/o

2.?/o
11.1o/o

100.f/o

.o%

.Oo/o

.OYo

1fi).07o

.@/o

.Oo/o

100.07o

.o%

.o%

.o%

100.0%

.0o/o

.Oo/o

1@.0%

28.60/o

28.60/o

.Oo/o

8.f/o
.Oo/o

14.f/o
1(X).07o

428o/o

.Oolc

.0o/o

?3.8%

14.3o/o

14.3o/o

100.0%

32oo/o

120o/o

8-0o/o

24-Oo/o

12oolo

12OTo

1@.Oo/o
1/o oI A3
Total

1

2
3
4
5
6

Total

120o/o

4.8/o
8.Oo/o

.@/o

a.o%
4.o%

36 nol.

.Oolo

.@/o

.Oo/o

4.O%

.Oo/o

,Oo/o

a not^

.o%

.OTo

.@/c

4.Oo/o

.Oo/o

.0o/o

4.0o/o

8.Oo/o

6.Oo/o

.Oo/o

8.Oo/o

.0o/o

4.O%

28 .]0/^

120P/o

.Oo/o

.0o/o

8.0o/o

4.Oo/o

4.Oolo

28.Oo/"

32oo/o

1Ze/o
8.V/o

24.Oo/o

1ZO%
12oolo

1q).0%

el1:'l.t 73 flaRltetn51sr{utnrruttsrnsir{:snd1{5vd'un1:f;nu1 riun?1ild1lt'troliln1rr41{lil
Cra

fl o{tn:o{ 0'tRs1.llJ:R15

Chl€quarc Tests

Valu€ df

Asymp.
slg.

(2-sldedl
Featson
Chl€quare
Uketlhood Ratb
Llnear-by-Llnear
AssocHon
N of Valld
Cases

32.9370

38.815

.qn

5{'

20

n
1

.034

.007

.s88

a. 29 cells (96.7elo) hav€ elpected count
less than 5. Ths mlnimum er$ectd
count ls .16.

a

t
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ilior fi srinurii'u rur rinora'olfi na :n.n. (yrnlu'laidruurccurConr:risu rninor rlz) t 127

4 3.rr fl anl:f; nulfloffuriu gr u druqn n a dr u rfl s otrl :ser'u fl m6insr ffu if nrrcirs

iloo lto.ldt.tu?n1t

4.3.1 l.l rlan1:f,nsrnarudrufiuf,dru rvra fru i6nr:d.rumon nu.il riaulrai
lilf,slu osfiritnrrunolottasritnrnmir fr qz $av qz.z a'wd'ter'lfinrflu g7-s% funr:,ritu

vroo'ld to{4.:il'ttilfiilfr.:ovfirirnrrrunolouasrirnrnni.r fi z uas 1.8 nrrdrriufisrrflu

100"2 iunr:rirunon'ld (ot:rs za ) p.rnRl:vtodourir cni - square test d:car-unrrurdo

f,u gs yo rir Continuity correction firirrflu o.Ooo rirdf = t uavrir Aslmp. Sig. ( z - sided)

rflu t.ooo rirld'hiuolriuarurfigrufid',rnanlu,ravnfi.rfinrriln'{ilohsioi6nr:rirsnoe rrnR

sirq6'u (nr:l.r z5 )

er'r51{ 24 rua nr:irn:rvr{narrudruniuf,:sudrqus(at ) fiiii nr:rirsnoo (er) orndr.:u?nr:
CtGstab

enE't{ 75 nnnrrirn:rvr{urnrrruusrnsirr:c?r'i1{n{f, tiui6nr:rirunos nrn?htu5nr:
Chl€quareTesb

Value dl

Asyrnp.
slg.

l2-siddr

El<act
slg.

{2-sldedl

Exa{t
sig.

(1-slded)
Fearson
Chi€quaro
Continuity
Coneciion
LlkelitEod Rato
Fishe/s B€d
T61
Llnear-bFUnear
Assodaton
N of Valld
Case

.2U

.000

.523

.274

5t)

1

1

1

1

.594

1.0q)

.470

.598

1.000 .772

a- Computed only tor a &, brble
b. 2 cells (5O.0%) have e)ee.t€d count t€ss than 5. Th€

minimum expected count ls .24.

t

E1

Totalo 1

wuru At u

1

Total

42
2

4

6

0

6

45

2
50

Expested Al 0
Count 1

Total

422
1.8

44.O

5.8

.2

6.0

€.0
2.0

50.0
% withln
AI

Al 0

I
Total

67.5o/o

100.00/o

88.0%

12.5o/o

.ooh

1?-Oo/o

l(X).Oolo

ld).07o
100.0%

% wlthln
E1

Alo
1

Total

95.5%

4,50/o

loo-oo/"

t(x).0%
.Oolo

1An io/^

96.070

4.O%

lnn nol^

a
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a.0.il:crdu drqroun
nanrrilnurin-u / r2a

4.3-rr-2 flan]:dnuln?tilf,ufiuf,dru orq fiu i6nr:d10flon nudr riauluqi
riNotg 264s iJ nsfiritnrrruflolouacrirnrnui.r fi zs uas n.B nrudrdufin tflugz.e u
f,unr:drunonld ro{a{il1o1qrloun'iruforyirrYu zs il osfirirn?lilflot1uasrirnrnuft fi rz
ttas 16.7 slrildra-ufiorflu sg.s ozo iunr:riruvroo'ld uasotEUlnn,iruiorvirn'uro fl osfirir
nrrrunolottasrirnrnnis fr z uav t.s nruiirdufiorflu 5o.o% ilnusirunoo'ld(crr:r.l
76) ffaflltnadoudr cni - square test fircaTunrrrurdorTu 9s o/o .rir pea"soo chi -
square firirrflu 6.048" rirdf = z ttavrir Asymp. sie. ( 2 - sided) rflu o.o+g rirl#uoruiuaruu6

Ct a Igrufi'h rsrTurierorgfinrrruno.:nolosioe6nr:rirumoo usrneir.:riu (er1r1,r zz )

e|151{ 76 nanr:itnrrc?tnrrudil?Vuf:su'ir.rriasorq(azN)riui6nr:drunoe (El) nrnrir.r

IJ:R'I:

I

ellt'l{ 77 ruanr:itn:rsr{nrnrrruunnsir{:sil'ir.:rirsorgfiuiGnr:riruvrsn ornrirruinr:

Chl€quare Tets

Value df

Asymp.
sls.

(2-eiddll
!'ear8on
ChlSquare

Llkelihood Rato

Unear{y-Llnear
Assodatlon
N of Valld
Cases

6.04E"

4.102

1.625

50

2

2

1

.(x9

1n
.202

a. 4 ells (66.70/o ) have exp€ctgd
count less than 5. The mlnlmum
expod€d count 16 .48,

Crosstab

E1

Total0 1

wunr AzI\ l.uu
zoo
3.00

Total

1(
xi

2
4

z
2

2
6

19

27

4
50

EQected AzN 1.00
Counl 2;OO

3.00
Total

18.7

23.E

3.5

M.O

2.3

3.2

.5

6.0

1S.0

27.O

4.O
g).0

%within
A2N

A2N 1.00

zoo
3.00

Total

89.5%

9260/o

50.07o

E8.Oo/o

10.5o/o

7.4o/o

50.0%

12,Oo/o

1O0.Oolo

1OO.Oo/o

100.0%

1(X).0%
%wlthin
E1

A2N 1.00

200
3.00

Total

38.6%

56.8%

4.5%
100 rl0/^

3:t.3%

3il.37o

&r.3%
100.0ol,

38.0%
g.o%

8.Oo/o

1rln oo/^

a
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risr fi nin srd'o rt u rin ura'ou il'o a rvr.n. (rnnlulnidrurrraudonr:fisurninor nz) | tzg

4.3.11.3 flnnl'f;nuln?ludufiuf,dru :ssr'unt:f,nu1 fiu if;nr:dlumon HU

dr rirulnqj :sfiurJ:sntfinur nsfrriln?1ur,roltuasrilnlauft fi r+ uav l4.l nrriildun^o
tflu al.s v" Yunt:riruvrorrld rJas. ovfirimruflslouacrirn.ro?ri{ fi tz uas 10.6 n1il
airduo^ntflu 100.0 % iunt:drsnontd:srTuriruflnursroudu ocfirirn:rufiolouacrirnrn

nft d 4 uas s.g nruiirdufierflu 66.7 o/o irnr:drunon ld :sn'uoq rliqqrocfirimaril
nolouasrirornuil fi + uac s.g orildrolufiorflu 66.7 o/o iunr:drsnonld rsdurlitgtyrni
osfirirnaruuoltttavrirnrnuis fi o uas s.g nrildffTufinrflu 100.0 % iunr:riroyron'ld uay

lvriuritsrufinurnsuilaruosfirirn:rrunolnuasrirnrerui.r fi + ttac l.s nriliird'il finrflu
IOO.O % rirnaruasorsr.ilu&ruave.ln (st.t:r{ Zg ) e.tantrnndourir Cni _ Square test fi
:v6'un'lrltdu*iu 95 % rit Pearson chi - Square firirrflu 8.176" rirdf : s uacrir Asymp.

sie. ( 2 - sided) rflu o.taz rirtdtrisoruiuaruru6grufi'ir:cdunr:f,nurfinrrufi.rnofucioai

nr:drunonrrsrnsirrfiu (str:r{ zg )

sll:'l.l zg ruanr:itn:rv#nmrudrufruf,:su'irr:vsi:lnr:dnsr(el)riui6nr:rirumoa (El) 01n

sirrrinr:

o

Crosstab

E1

Total0
r,ltuflt 43 1

2

3

4
5
o

Total

14

4

4

12

4

6

44

2
2
0

0

2

0

6

16

6

1
12

6

6

50
Expecfed A3 1

Count z
3

4

5

6
Total

14.1

5.3

3.5

10.6

5.3

5.3

44.O

1.9

.7

.5
1,4

.7

.7

0.0

16.0

6.0

4.0

1ZO

6.0

8.0

50.0
%wniln
A3

A3 1

2
3

4
5
6

Total

87.5c/o

8.7/o
1OO.00/6

1@.Oo/o

6.7%
100.@/o

8.06/o

12.5%
33.306

.8/o

.o%

33.3%

.trh
1ZO%

lG).0olo

1@,Oolo

10ft.e/o

1011.@/c

1@.Oolc

1(I).0olo

1fi).(F/o
7o wthln
E1

A3 1

2
3
4
5
6

Total

31.8%

9.1o/o

9,10/o

27,30/c

9,10/c

13,80/o

too-oc/^

433%
3ll.37o

.iYo

.0o/o

33.3%

,oolc
,i.ln noL

3ZO%

1ZO%

8.@a

24.Oo/o

1Z@/o

12.V/c
lna 60t-Copyright by Mahidol University



o
a.o.rJ:srdu r{rr4oun

aranrrilnurit-u I ro

el1t1{ 79 r'laR1:atnslvrfitrnrruunndr:vs'irq:sdr.lnr:flnurn'uif;nr:rirumon 0.tndl,!
a

lJtRlt

ChhSguare Tesb

Value df

Asyrnp.
sls.

(2-sld€dt
FeaISon
ChlSquaro

Ukelihood Rato
Llnear-by-Llnear
Associaton

N of Valid
Cases

8.1764

s.g8o

.35/

g)

5

5

1

.147

.0s8

.550

a. 7 cells (58.3%) have expecred
count loss than 5. Tho minlmum
ex@ed counl|s.48.

a
4.3.t2 e.fanrr6inurrlot'udugrudauqnna dru rflq olq rsffunr:finsr fru nr:fir

narrurdrlo ffu qifi onr:lf.mu ro{dt{u3nt:

4.3.r2.1 Hn n l:fl nu 1n'lr u dru fiu f,dru nr a fiu n r:d r n rr rurrhlo fiu {n^o n r :ld
{luflud1 ci'lutnqjrnnflu osfiri1n?rilnoltrrasrirnroruiq fi gz uav 32.6 nliliitdufinrflu
66.7% r{rlo'irs 5o{a{illtrtflmq^.rovfirirn?ruflolorlnyrirnrnui.r fi z ,ru, 1.4 nrrudrdun^n

lflu too.o z r{rlo{rs (n15N 80 ) aranl:vrodorrir cni - square test fisydunrrrurdo

fru 95 o/o rit P"urson chi - Square firirrflu 0.980" rirdf = 2 uasril Asymp. Sie. ( 2 - sided)

rflu o.ot: r{rlfrtrisoilf,uaruufigruf irrilssrsuavufr.rfinerilfi,rr,roloeion'r:dln?.rur?rlr

fiuq'ru'o nr:1#{ruun nsir{ riu (nr:r{ s t)

a
sn:'t.: 80 e{a Rtrern rls fn arru firu fiu f: y m.ir s ru a(A l ) 6'u n r: ld{fi o rndo { iloo (Es) 0 r n jh {

u?nr:

a

Crosstab

E5

ToEI0 2
A'I U

1

Total

.t2

0

12

32

2
g

4

o
4

4€
2

50
Expect€d Al 0
Count 1

Total

11.5

.5

12.O

32.8

1.4
g.o

3.8

.2

4.O

4a.o

2.O

5().0
Al 0

1

Total

% wilhln
A1

*5.Oo/o

.Oolo

24.Oo/o

66.704

100.0olo

6E.O%

8.!/o
.Oo/o

8.Oo/c

100.0%

1(X).0olo

1d).0olo
A1 0

1

Total

o/o tvlthln
E5

1AO.Oc/o

.Qolo

100.0%

94.1o/o

5.90/o

lOO.Qo/o

1d).Oclo

.ooa

100.0%

96.0olo

1.OYo

100.0%
Al 0

1

Total

Vo OI
Total

24.O6/o

.Oo/o

24 00/^

64.Ao/"

4.Oo/o

66.Oo/o

8.Oo/o

.Qo/o

A OCA

90.Oolo

4.oolo

laxt 6ct^
Copyright by Mahidol University



a
fal qt-oin ord's u.t.rin urdou n'o a rn.u. 0vrn'[ulatdrnurrsr,Conr:fisurninornr) / l3 I

sll:'lit 8l flanl:?.rfl:lsfiltn?tilunneir{:sn'il.lrflf, tYlnr:td{ru"orndorroo ornsirru3nr:

Chl€quare Tests

Value df

Asymp.
sis.

(2€idedl
rearson
Chl-Square

Ukelihood Ratio
Llnear-by-Llnear
Assciadon
N of Vatid
Cases

a
.980

1.582

.,t78

50

2

2

1

.613

.453

.673

a. 4 cells (66.7Vo1have expected
count less than 5. The minimum
exp€cted count ls .16.

I
4.3 -12.2 fl a n 1 : fi n u 1 n ? 1 il fril fiu f,dr u o r q dt n u fi r n a r I r{r 1 o riu q' t'o n r : t#

{lur{u'il rfrulrqi ritorq 26-ssil osfirirnarunotnuasrirntnili{ Eizz uns 18.4 n1u

dd'ufiorflu 8L.s % r{rln.irs Eo{n{illortlrioundrfiiorvirfitt zs tl osfirirn?.rililol0uasril
-inlnili{l fi tzttav 12.9 elllJaildufiqrflu $.2% r{rlo,iru rrauotr{illnndru6orvirf,uge tf ov

firirnarilnolottasrirnrsrui.r ii 4 uav 1.0 sr'ruai're-u n^orrflu 100.0% hir{rln (n..'N 82 )
9{aR15Yl9ldouril chi - Square test d:vsTlnerurdoriu 95 o/o ril p"unoo Chi - square firir
rflu ts.szg" rirdf :4 ttasril Asymp. sig. ( 2 - sided) rflu o.oo+ rirl#uoruiuarurufigrufi.ir

:vduriaIorgfinrrrunowolosionr:d1n?1ur{r10fru{ru^onu1#{ruunnsir.:riu (nr:r{ g: )

enr'tit 82 aanl:ern;tufn?1ildilrVuf,:su.ir.rrir.rorq(ezN) rylnr:l#{r^orndorfio (E5) 01n

s'l.tu:R'l:

O
C16shb

E5

Tolal0 2wil AzN l.oo
2.00
3.00. Total

I
3
4

12

72

2.
0

u

z
2
0
4

ts
27

4
50ExpecEd A2N t.(x)

Count 2.o0
3.q)

Total

4.6
6.5

1.0

12.O

129
18.4

z7
34.0

1.5

22
.3

AN

19.0

n.0
4.0

60.0
%ww AzN l.q,
AzN Z@

3.00

Total

20.3%
It.t%

100.0%

24.M

a.%
81.606

.@a

68^00i

10.60,/0

7.4o/o

.ooh

8.Wo

t(xr.$6
l(xr.o%
tqr.o%
't(Xr.o%

% rvithln A2N l,(xtE6 2.oo

3.(n
Tobl

41.7%

26.9*
3!t.3%

l(n.0%

35.3%

u.7%
.0.h

too o9r.

ur.u"6
60-002

.e/o
100.0%

38.0%
g.w

E.O%

tqt.o%
"b q AzN t.ol,
Total 2.@

3.(x)
Toliel

lo.o%
8.O%

0.o%
)a dq

z1.u-h
44.Ooh

.@h

8A Ool^

4.O%

4.O%

.oo/o

a io/-

$.%

54.0%

E.0%

I

Copyright by Mahidol University



o

4.0.il:srfitl rirrgroun
nanr:flnurif,s I t:z

a

a

nltvrodoudl chi - Square test d:vdunrurdofu gs % rir peu"son Chi - Square firirrflu

2r.569' rirdf = to ttavrir Asymp. sie. ( z - sided) rflu o.otz rirl#uoili:Jaruruor^grufi.ir:sdu

nr:f;nurfrnrrruff.:nolosionr:drnrrrur{rtofru{ru^onrrl#rruusrnsir{riu(nffit{ 84)

sni't.: 84 ruanr:irn:rsr{mrnluusrnsir.::sil'ir{:sdunr:flnur fiunr:1d{ru^orndo,rfio orn

S1.tU:R1:

Chl€quare Tests

Value df

Asymp.
slg.

f2-sldedl
realson
Chl-Sguare

Llkelihood Rado

Unear-by-Unear
Associadon

N of Valld
Cases

21.s69"

24.4%

.009

50

10

10

1

.ofl

.006

.926

a. 16 cslls (88.9%) have exps.fed count
less than 5. Ths mlnlmum expected
count ls .32.

el15'l't 83 e'lnRl:etn:'lvr{mrnrrruunnsir{:yudrrd'1.:orqn'unr:ld{fiorndorfio ornsir.:uinr:
Chl€quare Tests

Value df

Asymp.
slg.

f2-sldsll
reanion
Chi-Square

Likelihood Rado

Llnear.byllnear
A.ssclation

N of Valid
Case

15.5294

14.693

eo80

50

4

4

1

.(XX

.005

.149

a. 6 cells (6.7%) have expected cornt
less than 5. The mlnimum erqected
count ls ,@.

4.3.12.3 e{anl:enu1nrrrudrur{uf,dru :sdunrf;nut rTu nr:drnrrrur{rto
tYu{fionr:ld.rruru'ir cirulnqj :vdu:Jrsnruflnsr osfiriln?1ilr{ol0uayri1n.rer?i{ fi a uas

10.9 arudld'ufinrflu 5o.o % r{rln.iru rjav. osfiriln?TJilol0uasriln1a?ri.r ii e uas 8.2

sf ril dr6'il6n tflu ae.t "t" r{rloiru :vdufit urdnureroildu rcfi rirnrrilnolo ua yrirnlnfl i{ fi
2 Lns 4.1 nlr,dldufiprrflu 33.3 o/o r{rlo.irs rv6'lortrrJ?€Ury0sfiri1n?luilol0rracrirnrn

uis fi 6 ttnv 4.1 etlildldufinrflu 100.0 % r{rto.irs rvd'r:J?ryryrsr6ovfirirn?rililotruasri1

nmui{ fi o ttav 4.1 srlrJiilfr:Jfinrflu 100.0 % r{rlodru uayrso'ilriruilflnursrourjarsoyfirir

n?lilnotorravrirnrnuis d +,,ur 2.7 nrildrdu finrflu 100.0 % r{rlo.irs (erffi.r{ 85) Ha

o

Copyright by Mahidol University



a

riEfi niYrsra'o lu rinurdolfi oa rvr.u. (ryrn'lulaidmu'war,,irunrrriruurninornr) / I 33

a

et't:'t.t 85 flaR't:etn:'rs#nrrrudur{udrsudr{:cdunr:flnur(eg)riilnr:l#{fiorndo.rfis (es)
ta

01nal{il:R't5

Cro.stab

E5

Total0 2
\,OUm AJ I

2

3

4
5
6

Total

4

4

0
4
0

0
12

6

2
1
I
6
6
u

a

0

0
o
o
o
4

1l'
6
4

.12

6
6

50
sPecreq 4., I
Cqtnt 2

3

4

5

6

Total

3.8

1.4

1.0

2.9

1.1

1,4

12.O

10.9

4.1

L7
82
4.1

4.1

34.0

1.3

.5

.3
1.0

.5

.5
4.0

t6.0
8.0

4.0
12:O

6.0
6.0

50.0
% wlthln A3 1

432
3
4

5
6

Total

25.Ooh

ffi.7%
.o%

g3%
.Oo/o

.Oo/o

24.OTo

fi.o%
333%

100.070

66.7%

100.0%

1fi).07o

8.Oo/c

Zi.Oo/o

.Oolo

.o%

.OYo

.Oolo

.Oo/o

8.OYo

1(x).006

1(x).0%

100.006

100.0%

100.0%

100.0%

1OO.Oo/o

%withln 43 1

E5z
3

4
5
6

Total

&1.3olo

gt.3%

.Oo/o

3|:}.3%

.0o/o

.Oolo

too ooz

23.5o/o

5.59/o

11.8o/o

4.5%
17.tr/o

17.e/o

100.0%

1(x).006

.o%

.Oo/o

.Oolo

.0o/o

.ooh

{00.0olc

32.Oo/o

IZOVI
8.0%

24.OYo

12-OYo

12.O%

t(x).006
YoaI 43
Tofal

1

2
3

4
5
6

T,rtel

8.Oolo

8.VA

.o%

8.0%

.Oo/o

.OYo

24-Oo/"

16.070

4.Oolo

LOo/o

16.OVo

1Zflo
lZOo/o

68.0%

8.Oolc

.och

So/o

.o%

.Oo/o

,o%
I Ool.

A,.OVc

120%
8.O1h

24.O%

12.O%

1ZOYo

too oo/.

I 43.rgflan'r:Finsrfloffunaugrudauqnna s1ru rus otsJ :sfrunr:finur ffu l?usteu

nml#sru {osdrsu3n't:

4.3.13.1 flanr:dnuln?1ilfiilfiuf,dru urn fiu riunounr:l#rrunudr riru

tuqjrnanu ocfirirnr'runolouavrirnlo?ri{ fi ao uas 46.1 er1u1i16'rfiorflu gs.g% t#.irs

5o{n{il1r?{f,nfr.rtvfirirn?lilnol0uasrirnrouir frz uav 1.9 nlildldufinrflu l0o.o% 1#

.iru (srr:rr go) flaR1:madoldr cni - square test fi:so'unerurfioriu 95 o/o rir

Continuity conection firirrflu 0.000 rirdf : t ttasrit Asymp. sig. ( 2 - sided) rflu r.ooo rfirl#

hiuoniuailru69rufidrrflflslurravflfi'rfin'rrrufirnolosioliunounl:t#{ruunneir{fiu (nrrrr

Copyright by Mahidol University



o

4.0.il:s16r r{rqroun nanrrilnurir'o I tg

er'r:'rir 86 flan1:ern:lyr{nrrrudrufruf,:sil'iigna(.q.r) fiuliunount:l#{lurndo{fio (c3) rrn

s'r{u5n15

a

a

en:r{ 87 r.rnR1:etnsrsr{urn:rruunnpi'n:vud'r,qnrf, f,uriunounr:ldrrurndo{fio nrnsir.r

lJ5R15

Chl€quan Tests

Value df

Asymp.
slg.

l2aLl..ll

E(a{n
slg.

lr-qL{a.ll

E€d
slg.

llaLlall
Fearvln
Chl€quar€
Contnuity a
Conedbn
Llkelihood Ratb
Flshe/s Enci
T€st
Llnear+y-LlnEar
Assochtbn
N ofvald
Cases

b
.087

.000

.167

.08ti

50

1

1

,|

1

.768

1.000

.6,83

.771

1.(xX) .s21

a. computed onv tot a &.t3lbb
b- 3 cels C/5.0%) haw expecied count bss than 5. lhe

mlnfnum e)e€cied counl b .08.

4 q @ 49 - J ag | !
4.3.13.2 ruanl:f,Ruln?lildilUlrtollJ Olrl RIJ fllrgtolJR'r5 lT.:1UlrU?1 d?U

luqj daror t!26-3sfl nsfrrirnaluiloltuasrirnrnuir frzt uau 25.9 nruxildun-nrflutoo.o

% td.irs 5o{a{u1o1qrloun'irmiorrir6'u zs fl ocfidrn?lufloltuacrirnrnfi5r fi tz uac

18.2 nlildlrTufinrflu 89.5 o/o ldiru uasolqilrnn'iruforvirfiugo il rsiirirn?lunolouasrir

nta?rfll fi + uas 3.8 etludldu finrflu 100.0% l#.iru (nffil{ 88 ) flanr:ilndoildl

chi - square test d:sdunarrurdoriu gs w ii'tPearson chi - square firirrflu 3.399' rirdf = z

uacrir Asymp. sie. ( z - sided) tflu o.tgg rirl#lriuoruirarurr'gruf ir :sdld?{o1qfin?r!

Crosstab

c3
Toblo

wtu At u

1

Tdal

4|'
2

rt8

z
0

2

.15

2
50

Expe(ned Ai o
Count 1

Total

I18.1

1.9

48.0

1.9

.1

2.O

48.0

2.O

50.0
% rYilhin
A1

Al 0

1

Total

95.8%

1@.Oo/o

s6.0%

42/o
.Oolo

4.O%

l(X).07o

100.0%

100.0%

%wfthln
c3

Al 0

1

Total

95.8o/o

4.?/o

1d).Qolo

100.0%

.o%

100.0olo

96.0olo

4.OYo

100.07o

Yo Ol
Total

Al 0

1

Total

920o/o

4.oo/c

e/'l-oo/"

4.Wo

.ooh

1-Oo/"

98.006

4.V/o

100.006

o

fi.rnolnsiodunounffi 1#{1uunnei1{rffu (o151.r89)Copyright by Mahidol University



o

risrfi niYr ords ru riyr om-srlu'na 'rvr.u. 0nnlulatdrnurralrConr:fiorurnifi grnr) / t 35

er1r1,q 88 t{aR1:etnilsfnrrrudrur{udrvu'ixri:.:org(A2N) fiucfunounr:1#.rrurniolfio

(Ct) ntndrtu?nr:

I

a

erl:'rir 89 araRltetn:1vr{urnarrurrnneirq:vudNdr.rorqfruriusrounr:l#nutn$osu'o 0rndl{

lJ5R15

Ghl€quare Tests

Value df

Asymp.
slg.

ar-sLledl
Fearson
Chl€quare
Ukellhood Ratlo

Llnear-by-Llnear
Assoclalion

N of Valld
Cases

a
3.399

4.008

2.704

50

2

2

1

183

135

100

a. 4 c€lls (66.7%) have expected
count less than 5. The mlnlmurn
expected count ls .16-

4.3 .r3 .3 fl n n 1 : f, n u 1 n n ru fiir r{u f,dr u : s rTl n 1 i fr n u 1 fiu riu sr o u n r : 1 #.r r u

uu'ir ri:uluqj:vriurJrsoilfinul osfirirnarruilolonacrirnlnfii{ fi to uas ls.4 nlildldil

n'nrflu 100.0 % ldiru rjer. nsfiriln?rililoltunurilnrnilis fi rz uas ll.5 nuiirdun^n

rflu too.o oto ld{rs rcdufirgilflnulnoudu ovfirirnarruilohuacrirnlaili,i fi o uac 5.8

srrrdrdufinrflu 100.0 % l#dru :vduorpl?qtyrovfirirn?luflol0uasrirnrnuir fi e ,,ut

5.8 srrrudrdufinrflu 100.0 % ldiru :vd'u:J?qrgrnSovfirirn?ruilol0uavrirnrnuir fi o uav

5.8 srrildreTuFnrflu too.o "t" ld.iru uas:seirLn-ruildnurnourJarursfirirn,trrunolouasrir

nreu;{ fi z uas t.t flrilxirdu dnrflu 50.0 o/o ld.irs (srr:r{ go) e.ran't:yrerdourir cni -

o

Cro3stab

c:I
Tdt0 1

SOUM AZN I.UU

zoo
3.00

Total

1l
27

4

I

z
0

0

2

IU

27

4

50
ExFcied A2N 1.00
Count 2;Oo

3.(x)

T@t

18.2

%.9
3.8

48.0

.8

1.1

.2

zo

19.0

27.O

4.0

50.0
7o Wlthln
A2N

AzN 1.q)
zoo
3.00

Total

89.506

1(X).07o

100.0%

s8.0%

10.57o

.Oo/o

.QYo

4.Oo/o

1d).(F/o

1@.0%

1(x).0%

100.0%

70 rvlthln
c3

A2N 1.q)
200
3.00

Total

35.4%

ffi.3o/o

8.3o/o

100.0%

100.0%

.Oo/o

.O1o

100.0%

38.07o

u.o%
8.Oo/o

100.0%

Uoot
Total

A2I{ 1.q)
2.00

3.(x)

Total

u.o%
54.Oo/o

8.Oolo

s6.0%

4.0%

.o%

.O'/o

4.OYa

38.0%

il.o%
8.O%

100.0%
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o
a.o.ilrcr6! drqroun

I

a
Arr'r'r

st'lr't{ 9l flan1:?rn:'tsfil{'ln?'trJ[[nnn1{rs1{'j'r{rr1rfl ffudustounr:ldsrurniolnoo ttndtl

lJ:R1:

Chl€quare Tets

Value df

Asymp.
Sls.

t -aldadl
HeatEon
Chl-Square

Llkellhood Rato
Llnear{y-Llnear
Assodaffon

N of Valid
Cas6

e
4.s58

11.245

.@4

60

5

5

1

.000

.u7

.s4s

a. 7 calls (5E.3%) havo expeded count
lsss lhan 5. The minimum ex P€c-t€d

count ls .16.

o

Hamr;fnulif,o / t36

Square test fi:vdlnrrrurdoriu 95 %. rit P"u"soo Chi - square firirrflu 23.958" rirdf = 5 ttas

rir ery-p. sig. ( 2 - sided) rflu o.ooo rirt#uoiliilaruufigrufidr:sdunr:flnurfin:ruff,{ilotn

sioriu, ou nr:1d{ruusrncirr fiu(nr:rr g t )

er'r:1it 90 p.lanl:irn51v#narrudrufiuf,:vil'irsrila(er) tiuriusroilnffil#{lurndodo (c3) 01n

!n{il:R'r5
Cro6stab

di
Tntelo

wtrI I

2
3
4
6
6

Tobl

0
2

12

6
6

4A

0
2
0
0
0
2

10

0
4

12

I
€

50

Be€.ied 43 1

Comt 2
3
4
5
6

Total

tb.4
6.0
3.E

11.6

5.8

6.8

44.0

-6

2
2
.6

2
2

zo

10.0

€.0
4.0

12,O

6.0

6.0

50.0

7' U,lmm ro I
A32

3
4
6
0

Total

1W.U%

1d).07o

@.o%
140.06,/o

tql.oo6
1(n.0%
s0.0%

.O%t

.@h

60.0%

.0o'/o

.o%

.vh
4.W6

100.0%

1qt.@6
100.0%

1(F.0%
rdt.o"6
1(n.0%
100.0%

%mrur
Cl! 2

3
4
6
6

Total

lfL37o
1L5ch

4.2"/o

2li.Oo/o

12'60h

12.5%

ld).070

.vh

.@/o

1fl).07o

.Oo/o

.Wo

.Oolo

100.0'i6

32.Vto

12.O%

o.vh
24.O%

lz$olo
12.Ooh

1(Xl.0%

'hqNr
Tobl 2

3
4
6
6

Tobl

sZU"h
1Lg%
4.4%

24.W.
12.00h

lL0o/o
e8 .l0/"

P'/o

.va
4.00a

.ooh

.0%

.Wo
aioL

az.v'h
1LV/6
8.0%

24.0.h
12.Ooh

12.O%
lm oq^
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o
tiEfi nivrora"u rturiilgra'o!fi na rn.r. (rn nlu laid,r urgardu nr: n'ruum:h ar n|) t t37

I

4,s.r4 Hanr:f; nulifo o'udu grudauqn na dru ruq orl rsdu nffi 6i nur ffu *als.rnr:

rirqutos'1dn:s.r rordrsuBnr:

4.3.14.1 fl anmflnuln?rilfrilfiuf,dru rvra fru falrurnlifi 1{tuilo.ttdn:owudr riru

luqjrvrerrer osfirirnrruuotnuasrirnrafii{ fi ts uas t+.+ n'rildrdun^arflu 3t.3%

finr:ld.rru so frlrur to{a{il'rtllflr4fi.rnvfirirn:rilnslnuacrirnrnuir frz ,ns o.z

nrildrdufiorflu 100.0 % finrrldrru zs drfu{(nlrl{ 92 ) nanr:naaourir cni

- Square test fitssTun.lutdut?u 95 o/o dlPearson Chi - Square firirrflu 15.228" ril

df = 6 traurir Aqnnp. Sig. ( z - sided) rflu o.ota r{r1#soili:Jdruruor'grufidrrilssru

uavuSsfi nrrufiwohsiodrlil{nr:rirrruro.rldn:s.rusrnsir{f,u (n1:1{ 93 )

erl;'r{t 92 nanr:?rn:rsdnarrudruvYuf,:su'irqns(er) n'ufrlurnr:ldlrurolldn:ol (cs)
IA

O1RT1{lJ:R1:

gl nanr:irn:rcdilrnrrruunnsirs:sm'irqns fiifrlrurnr:1#rrurs.r ldn:er orndx

u?nr:

Chl€quare Tests

Value df

A.symp.

sls.
l2-sld*ll

rgarsqn
Chl-Squars

Llkelihood Ratio

Llnearty-l-lnear
Assodafon
N of Valid
Cs6es

1s.278'

9.158

.452

60

e

6

1

.018

.185

.511

a. l0 cells O1.4olo) havo €xp€cted
count lcs than 5. The mlnlmum
e,(p€cisd count ls.O8.

Crosstab

G5

Total20 25 30 50 80 1(X) ax)
tt)ullr Al u

1

Total

I
0

8

4
2

6

14

0

14

15

0

15

2
0

2

z
0

2

3

0

3

I
2

q)
Erpected Al 0
Count 1

Total

7.7

.3

8.0

5.8

-2

6.0

13.4

.6

14.0

14.4

.6

15.0

1.9

.1

z0

1.9

.l
zo

zs
.1

3.0

48.0

zo
50.0

06 withln A1 0
Al 1

Total

16.7o/o

.Oo/o

16.Oo/o

8.3%

100.0%

1Zf/o

8.2/o
.Oolo

2E.Oo/o

31.3o/o

.Oo/o

&.Oo/o

4.7/o

.@/o

4.@/o

4.?h
.OYo

4.Oa/o

6.3olo

.Oo/o

6.Oolo

1@.@/o

1m.0%
1d).07o

70 wllnm A'l Ucs1
Total

100.0%

.o%

100.0%

88.7/o

39.3olo

100.07o

100.0%

.Oo/o

1@.0%

100.0%

.Oo/o

1@.Oo/o

100.0olo

.Oo/o

100.0%

1(x).0%

.0o/o

100.07o

1fi).07o

.Oolo

1@.O%

!li.O7o

4-Oo/o

1@.0%
iloot A1 0
Total 1

Total

rc.0%

.o%

18.Oo/o

8.0%

4.Oolo

12.Oo/o

28.Oo/o

-Oo/o

2tl.Oo/o

{.o%
.Oo/o

30.0olo

4.O%

.Oolo

4 flo/"

4.AUo

.o%
l oo/^

6.Oolo

.O'/o

A Oo/^

$.Oolo

4"Oo/o

tfr! nol-a

a
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o

c.s.ilrsrBru drqroun ilanrilnuridu I ns

4.3.14.2 e.rn nl:dnulnaru drufiuf,dru orq riu frrlrusnl:fi l{luro.rXdnror

rw'ir ciruluqj rir.rorq 264siJ ovfirirnrrrunolouavrirnloilS{ fi z uas s.z nrlrirdufin

rflugo.a x finr:td.rru so frlru.: :o{a.:il1o'rrlfioun'iril6ouirf,u zs il ncfirirnnrnolo

rtavrirnroui.r ii z uns 8.1 nrri{rsr'ufier tflu zs.g z finr:ldtlu 50 frlu.r uavorqurnndr

ufotrirriuEoil ovfirirnrrrunolounvrirnmui.r fi t uas t.z nrildrdu finrilu zs.o% fi

nr:l#rru so #rlru.r (srr:r.: g+ ) flaRl:Trerdourir cni - square test fi:sdunrrrurdoriu

95 o/o rit P"orroo Chi - Square frrirrflu 13.186" rirdf = tz uasrir Asymp. Sig. ( 2 - sided)

rflu o.rso rirlfrtriuoiliraurufigrufidr :sd'udxorqfinrrrufi'rnolnsiofrlurnrrfir{ruflo.r

tdn:srusrnsir{rTu (fllrl{ 95 )

erli'r{ 94 n.tanr:itn:rsr{nlufrrur{'ud:ctt ir{eie.rorq(A2N) rYu#rlu{nr:tdnuro.r'[dn:s.r

(C5) rrnEir.ruinr:

a d I r | - & s qg n 9,gr'l:'l.t 95 flaRlt?tn:19l.t14'tn?'uJttnnn't.1ts14?'t{ts?{to1q Rils? lil{tR15l,r{luflo{ ttlR:o.t 0'tR

IA
s'I.:lJ:R't5

Chl€quar€Tesb

Valua dl

Asymp.
slg.

l2-sldedl
r%r5gll
ChlSquaro
Llkellhood Rado

Llnear-by{lnear
Associaton

N of Valld
Cas€s

13.186

15.79tt

.515

50

12

12

t

.356

.n1

.473

a. 17 cells (81,07o) have expecled count
less than 5. Ths rnlnlmum expec tsd
countls.16.

o

Crc8tab

G

Tofalm 3d 50 ao 100 3{X)

2.OO

3.00
Total

4
4
0
n

z
1
0
e

4
7
3

11

7
7
1

IF

2
0
0
)

o
2
0
2

o
3
0
3

IU

77
4

50
upreq m r.w
Couflt LOO

3.00
Iotal

3.0

4.9
.6

8.0

2i
?2

.5

6.0

6.3

7.6
1.1

14.0

a-7

8.1

12
15.0

.E

1.1

2
z0

.6

t.t
2

z0

1.1

1.6

2
3.0

19.O

n.o
4.0

60.0
%r{mh A2N l.0O
AzN aqg

3.00
Tobl

21.1%

14.60A

.0.6

16.0%

1o.6Ph

u.a%
.V/.

12.O%

21.1%

ztt.go
76.0%

za.va

38.87o

.a
28.e4
30.0%

10.5%

.@/.

.0%

4.O%

.u!h

7.4%

.0%

4.@b

.u'h
17.104

.V/o

6.0%

Ir'r.u
1(xt09.
tm.o%
1(It.o%

%$ttrh AzN l.q)
c5 2.oo

3.00

Total

w.u:6
50.0%

.O'/o

100.006

$.J7o
8.704

.vh
l(p.oo6

zosi6
60.o%

21.4%

100.0%

#.1'/o
6-7%

8.7olo

1(x).0'6

lW,U7o

.o%

.0.h

t(Xr.00r6

.trh
l(tr.o%

.o%

1(xt.o%

.o%

l(x)-006

.va
tm.0%

38.0%
54.0%

6.0%
100.0%

%dt A2N 1.00
Total 2:Oo

3.00
T#l

6.Vo
g.ooh

.va

4.Ub
8.0%

.o%

d.ub
l4.o%
o.o%

lc.u%
14.Ooh

2.V/o

4.gYo

.o%

.00/6

.u'b
4.00/o

.e/6

.o%

a.o%

.OUo

ao

3E.0%

54.0%
&0%

tfn n4

a
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riorfi nin urdo rtu rin sm'ortn'n a rn.l. (nn'lulaid,urrraudunr:fiflurninsrnr) / I39

4.3.14.3 fl anltdnuln?tildufiilf,dru :.sdunuflnul fru drlrutnl:fi Nru
tosldn:o.tnudr rirulnqj :vdlrl:soilfinul osfirirnerrunslouacrirnlnu{{ d g ,,u, +.s

srrrudrdufiorflu so.o x finr:l#sru so frlu.r rjrr. ncfirirnrrrunolouavrirnrnni.r ii I
trns 3.6 gtriliirrTufiorflu zs.o x finr:ldvru 50 falu.: tsdur?rutf;nurnsudu osfirirn.lrru

notottasrirnrnui.t fi z uas t.z srrildrdun^orrflu $.3 % finr:l#rru go felil{:s6'u
oqrJ?qqrovfirirnarrunotouasritnrnuis fi z uas t.s nrudrdufinrflu 33.3 o/o iinr:l#.rru
so drlrut:s6'urJFqtgror3osfirirnnruuslouasrirnrnui.r fi I uac o.z orrudreTufiorflu so.o

% finrrldlru zs fralil{ uasrsdrfiuildnurnourjarsosfirirnarrunolnuasrirnroui.: fi z
uag t.2 srrrudrrit n^orflu 50.0 o/o finr:l#lru so falll (n15N 96 )

I

flaR15nAdoiln]
^ 4 :,--^^--..d & . a r 4 a IL:hr - square test YlSu9Ufl?1iltsolJu 95 % fl'l Pearson Chi - Square nrittilu 46.835" fitdf :

lo uasrir Asymp. sig. ( z - sided) rflu o.ozo rirl#uoiliuatufigrufi.jr:sdlnr:f,nsrfineril

ff,.ruolndsf:Irurnr:fi rrrufls{ldn:osusrnsirrfiu (fl1:1{ 97 )

et't:'tir 96 alanr:irn:rsr{nnrudrur{uf,:su'jr.: :s6'unuflnu{A3) frifalrusnr:1#.rru cto{ld

n: o.r (Cs) n tn.f t.t:l:'nt:
Crosstab

c5
Totalm 3) 50 80 loo 3(x)

I

2
3
4
5
6

Total

u

2

2
2

2
0
E

I
0
0

2
0

3
o

3
2

0
5
2

2
14

o
o
2
3
2
0

15

z
0
0

0
0

0
2

z
0
0

0
0

0
)

v
2
o
0
0

3

lo
6
4

12
6
6

50
E)ge{led A3 1

Count 2
3
4
5
6

Tolal

2.6
1.0

.6
1.9

1.0

1.0

8.0

.9

..7
.5

1.4

.7

.7
6.0

4.5
1:l
1.7

3.4
1.7
1:l

14.0

4.8
1.8
12
3.6
1.8
1.E

15.0

.6
2
2
.5
2
2

2.O

.6

2
2
.5

2
2

2.0

t.o
.4

2
.7

.4

.4
3.0

16.0
6.O

4.0
12.O

6.0
6.0

s0.0
%wthh A3
A3

I
2
3
4
5
6

Total

,ooh

8.3o/o
50.0%

16.70h

33,3%
.Oc/o

1d36h

6.3Yo

ooh

.ooa

16:t%

3To

5().Otlo

12,iilo

rO.67t

3l.3%
.o%

41:t%
8.3Yo
gt.3%

89Yo

fl).07o
3o/o

50.070

.Qo/o

&1.37o

.V/c

30.0%

12.5Ph

3o/o

soa
.0%

.Wo

.Wo

4-O%

'lLJYc

.o%

,Qlo

,oolo

9!o
3%

4.O%

.o%

33.3%

.o%

.o%

.o%
16.7%
6.O%

1(x).o%

100.0%
1(xt.o%
1@.0%
1@.006

1(x).0%

1(x).0%
lb glnn A:t 1csz

3
4
5
6

Total

,aeh

25'o%
25.e4
F.V/o
25.0Va

soh
IOO.oo/o

10.4'h
fflo
3%

33.37c

.g/o
50.070

1(D.006

21.q'/o

14SYo

soh
35.7%
14.3%
143!o

1@.0%

5337o
s%

133flo

2O.OVc

13.3%

s%
to{t.0%

too.o%

.o%
s%
.0%

.0%

.0%

100.0%

1@.O%
g%

.oca

,wo
trYc

.0%

100.0%

s%
6,70/o

.o%
p%

,o%

3:t3%
100.006

ao%
12.M
8.0%

24.O%

12.0%
12.g%

100.0,6
Ac8 AJ 1

Total 2
3
4
5
6

Total

.00h

4.Qolo

4,O%

4.0o/o

4.@h

Oolo

1A Oot^

2.OYo

.QTc

-o%
4,00/c

.ov.
6.O%

It tot^

U.U76

4.@c
.o%

10.00h

4.Ooh

4.o04
)a Aot^

16.0%

.Wc

4.@h

A.e/o
1.OYc

.@a
30 0q/^

4.O%

.()%

,v/c
.OUo

.00h

.o%
INA

4.O%

PUo

.Wc

.c%

.OTo

.o%

$7o
4.O%

,o%
poh

.Q6/o

2.Ooh

6 O9r,^

tZ.Ua.
72.W
8.0%

24.O%

12.OrA

12.O%
tm&

a

o
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a

et'l:1.1 97 ,{aR1:etn51st{urnarruttsrnsir{:sildl{ssetiunlrflnur fiufrlil{nl:1d{lucJo{ld

R:O.: 0',tRdl{:J;n1t

Ghl€quare Tesb

Value df

Asymp.
sig.

(2-sldedl
Fealson
Chl-Square

Likelihood Ratio

Llnear-by-Unear
Association

N of Valid
Cases

46.8354

50.388

.82

50

30

30

1

.026

.011

.487

a- 42 cells (100.0%) have expected
count less than 5. The mlnimum
expested count ls .16.

I

4.s.ts Hanrr6inu'ritot'udugrudaurlnna s1ru rna orq #ffunrrf;nsr ffu :rnrld
nto.r i,o{td1{utntr

4.3.15.1 e{anuf;Ruln?tildrJrflufdru rr{f, riil rln1flo{ldn:o.t ilu'il ri2u

lvrqjruovru tsfirirnarruilolouacrirnlnili'r fi to rms 15.4 nrud1d'un'orflu 8.3% fr:rnr

1,500 lJlvl 5o{4.:u'ttr{flflfr.rorfirirnr'ruflol0uasrimrnnil fi z uac 0.2 stlrriildufiorflu

100.0 % fi:rnr 2,000 u'tvr (flrr'r{ 98 ) i.raRrivtrtflourir cni - square test d:sd'unlru

rfioriu gs % nir p"arsoo chi - square firirrflu $.278" rirdf = 5 uasri'r Asymp. sig. ( z -
sided) rflu 0.009 rirl#uouiuarurufigruf ilusrrsuarmfi.:finarrunotilolosio:rn1flo{1d

RsO.rlrnngi't{rTu (nr:r.: qg )

sr'ri'rir 98 flant:ern;'lcfn?'rildrurf,ud:sn'jr.:rng(At) fi'il:rnrclo,rldn:0.: (D3) ornEhlu?nr:

Crcstab

D3

Total10(X) 1500 2000 2500 3500 3Efi)
{JOUil A1 (,

1

Total

4
0

4

16

0

16

4
2
6

14

o
14

o

0

0

4
0

4

6
2

50
E)eect€d Al 0
Count 1

Total

3.8

.2

4.O

15.4

.0

10.0

5.8

2
0.0

15.4

.6

14.0

5.8

.2

6.0

3.8

.2

4.O

€.0
zo

c).o
o/o wlthln Al
A1

Total

0
1

8.3%

,Oo/o

8.Oo/o

33.9/o

.Oolo

SLOo/o

8.9/o

100.0olo

1ZO%

8.3/o
.V/o

28.Oo/o

z5%
.Oo/o

120o/o

1 8.!/o
.@/o

E,Qo/o

1@.Oo/o

1@.Oolo

1(x).0%
%s'lthln Al 0
D3 1

Totel

100.0%

.Oo/o

tfl).0olo

1gO.V/o

.Oolo

100,oe/o

68.7o/o

8.30/o
1@.0%

100.0%

,Oo,/o

100.0%

100.0%

.Oolo

1@.0%

1CK).o%

.Oo/o

t(X).0%

90.07o

4.Oolo

t@.0%
"hot Al 0
Total I

Total

8.V/o

.0%

8.0o/o

32,Oo/o

.o%
92.oo/"

8.O%

4.Oo/o

12.Oo/"

28.0o/o

.Oolo

,A io/^

12.0o/o

.OYo

12.Oo/"

E.OYo

.Oo/o

6.Oolo

98.0%
4.O%

100.0%

o
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I

rior fi nin urd-u rl il rin ur d?,un'o a rn.n. (nrn'lulnid,nurrcrr,n'uor:riorurninorn z) t l4l

sl1''lil 99 flanltelnslsfurnrruttsrneiN:vfid'r{rrr{fl riurrnrroltdn:o.r orndrluFnr:

GhlSquare TesG

Value df

Asymp.
slg.

(2-sldedl
Fearson
ChFSquare

Likelihd Ratio

Llnear.by-Llnear
Assodadon
N of Valid
Cases

1527g4

9.156

.144

50

5

5

1

.009

.103

.7M

a. I cells (66.7%) have expected count
less than 5. The minlmum expecied
count ls .16.

4.3.t5.2 flanr:dnuln?lilfrufiilddru orq riu :rnrror'ldn:o.r nufi riru
luqj rialorq26'35i1 ovfirirnlilr{otouasrirnrnuir fi g uns 8.6 flurd1d'uo'Errflur.g z
fi:rnr 1,500 ll1vt to{a{rilro1qrloun'irilforvirfiu zs il osfirirn?lilflolouasrirnrnili{ fi s
ttav 6.1 slriliird'ufintfluza.l oz fi:rnr 1,500 u'ryt unso'lrlu'tRn'iruiorvirdugofl ocfirir

n?liluoltrravrirnroui.r d z uas 1.3 srrrudrsr'u finrflu so.o% fr:rnr 1,500 u.trl

(4151{ 100) tlaRltnado:lrir cni - square test fi:sduorrrurdofu 95 o/o sitpearson chi

- square firirrflu 19.009" rirdf = to uavrir A.qrmp. sig. ( z - sided) rflu o.o+o rirlt?souiu

arutGgrufr'ir:sdusir':orqfinarrufi{ilotosio:rnrro.rl#n:o{ rrflnsi't{fiu (nrrl.l l0l )

sl15'lil 100 flnRltatnslvfnrtrudur{uf,:sn'irda{o1r{(A2N) n'u:rnrrotl#n:ol (D3) nrndr.r

u?nr:

D

Aossiab

D3

Tdal1(m 15m zno 25ql 35q) 38d)
vqrm Aaf{ l.w

zu,
3.(n

Total

0
1

0
4

5
I
2

t8

z
4
0
6

t'
6
2

14

6
0
0

6

U

4
0

4

l9
n
4

50
E aeded A2r{ 1.00
Cajrd 26

3.(x)

Total

1.5

22
.3

4.0

6.1

8.6
1.3

16.0

23
32

.5
0.0

0.it
7.6
1.1

14.O

zs
3.2

.5

8.O

1.5

22
.3

4.0

19.0

27.O

4.0
50.0

70 wilm AZN l.tI,AA{ zn
3.m

Tdl

.rIh
14.8o/c

.V/o

8.8/o

8.*/o
9.8/c
50.(F/c
gLw/o

1o57o
14,80/o

.@/c

1^elo

O'l.tYo

2,.?/o
50.07o

%.wc

31.@/o

.o%

.@/o

1Z0P/e

.E/o

14.8%

.@/o

8,Qolo

1q).0%
1@.8/o
1@.@/o

t00.0%
% vrtuiln Aan 1.q)
D3 z@

3.00
ToEt

.V/o

100.0%

.Oo'/o

1@.e/o

31.9/o

fi.!/o
12i5%

1@.e/c

33.39lo

8.7/o
.OTo

t(x).0%

429Pc

{ZVlo
14.*/o

1OO.Oo/o

1@.006

.eh

.V/o

1m.8/o

.@/c

1$).@/c

.8/o
1OO.8/o

3E.0%

54.0o/o

E.Qolo

1@.@/o'hst AzN 1.q)
T@t z@

3.(x)
Tolal

.oca

a.eh
.8/o

A io/^

lo,OYc

14.8/,
4.e/o

A) not^

4.lrYo

8.8/o
.V/o

1200,i"

120P/c

12e/c
4.(f/o

)A aPt-

IZAUI
,@/o

.o%
lLoot^

,vto
8.eh

.@/o

6.8/o

fi.o%
54.Oo/o

8.Oo/o

tm ool^

o
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91151.: l0l ffanltatn:lsfurnrrilttsrnsir{:sil'ixrixorq n'u:rnrro.rldn:o.r orndruFnr:
Chl€quare Tests

Value df

Asymp.
slg.

{2*lrlsll
Featson
Chi-Square

Llkelihmd Ratio

Llnear-by-LInear
Assodaton
N of Valld
Cases

r9.o09a

24.1A5

2817

50

10

l0

1

.w

.@7

.0s:l

a. 14 cells Cn.8%) have expecied count
less than 5. The minimum ex pded
count ls .32

| 4.3.15.3 flan1:finu1n?1ildilfi'ufdru :sd'ilnliflnut fiu :rnrrol'ldn:o.r
nl'ir riauluqj:vdurJ:souflnul osfirirnrrrunolouavrirnlofii.r fi o uas s.r srrudrdufio

tflu gl.s yo firrnr 1,500 ll'ryr :Jas. nsfirirn?1ilTro10uayri1n1nil5.: ii o uau 3.8 nrudrdu

fiorflu 5o.o% fi:rnr 1,500 u'rvr rsn'ufirsufinumoudu ovfirirn:rrunolnuasrirnlnili{ fi
2 uav 1.9 nruiird'ufinrflu ns % fi:rnr 1,500 u'ryr :v6'uortrrl?qqr0sfirirn?lililo10

ttavdlnle?tir fi + trav t.z srrrudrsiufin tflu aa.toto fi:rnr 2,500 u'tyt :vdurliqqrnSosfirir

n?luflolflttacdrnrofii.r fi z uav l.z ntllxitdiln'nrflu 33.3 o/o fi:rnr 2,500 u.lyt uas:s6'u

rTtsufinutstouilnruovfirirnnrunoltuasri1nlonft ii 2 uav 1.3 srrrudrdu n'nrflu 50.0 % fi
;'tn't 1,500 lj1fl (n',151.: 103 ) flARltytgtdoUrir cni - square test fi:s6'unrriltdor?u gs

o/o rit P"u"soo Chi - Square firirrflu 50.682" rirdf = zS trasfir Astqp. Sig. ( z - sided) rflu

o.ooz rirh?uoruiuerurufigrufidr :sdunr:flnurfinrrrufiruolo cio:rnrro.rtdn:o.:unneiNfiu

(glt:1': 102 )

el151{t toz ruanr:itnilv?fu1n?tilrtnneil{rymdrq:sdlntrflnut riurrnrc,o.tldn:o.r 0'lndl{

il5n15

Chl€quare Tats

Value df

Aqrnp.
slg.

l?-sldsll
rearson
C1d-Square

Llkolhood Rsto
Lln€ar-by-Llnsar
Assodatlon
N ofvald
Case

60.682

57.311

,m4

50

25

zi
1

.(n2

.000

.948

a. # ccrne (97,P/o) have oxpect€d count
hs than 5. The mlnlmum expscted
count ls ,32.

D

a

Copyright by Mahidol University
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risr fi niyr urdo r u rinora'uln'n a ryr.r. (rvrnlu la0drilurccrrConr:fioruminur nz) t t43

t

srltrit 103 r{an't:ernstvfnrtrudur{ud:su.jrr:yrYunr:flnur(eg)f,u:rnrto.:ldn:ol (or)
la

0'tRsl.:il:n't:

Ctosstsb

03

Totall(Xb 1500 2000 2gxt 3500 38{bW AJ 1

2
3
4
6
0

Total

u
2
0
0
0
2
4

U

2
2
0
0
0

10

z
0
0
0
2
2
0

q

2
2
0
4
2

IA

4
0
0
2
0
0
0

U

0
0
4
0
0
4

10

0
4

12

0
6

60Eeecied A3
Cofil

1

2
3
4
6
6

Tobl

1.3

.6

.3
't.0

.6

.5
4.O

5.1

1.9

1.3

3.8
l.s
1.9

t6.0

1.9

:l
"6

1.4

.7

.7
8.0

4.5
1.7

1.7

3.4
1.7

1.7

14.0

1.9

.7

.5

1.4

.7

:l
6.0

1.3

.5

.3
1.0

.5

.5
AN

16.0

0.0
4.O

12.O

6.0
0.0

60.0o4sithh A3 1

A32
3
4
o
6

Tobl

.0%

33.3%

.Oo/o

.o%

.@a

33.3%

o.oo/o

37.6%

3.3%
6{t.(1016

5{t.006

.ooa

.Oo/c

n.gg"

lzeh
.ooa

.o%

.ooh

33.3%
33.3%

12.e/o

26.O%

33.3%

60.0%

.ooh

6.7%
33.3%

2A.O%

h.U'lo
.on

.o%

10.76/o

.o%

.0%
,t)M

.o%

.va

.ea
33.3%

.o%

.0%

8.0%

too.o%
l(Xt{t%
t(Xt.o%
1@.W"
t(Xr.006

1(Xt.o%

l(n.0%-ru ro 1

D32
3

5
6

Total

.VYo

50.006

.0%

.00/6

.Wo

50.0%

im-0%

37.60A

1L60/o

1z60/o

c7.5%
.00h

.Oo/"

1@.Oolo

34t.306

.ooa

.0%

.ooa

s.3%
Sl.37o

100.0%

zv.6h
14.3%

14.3%

.o%

m.e/6
14.3%

100.00n

8.7Yo
.ooh

.Oo/o

8.5%
.Wo

.vh
1@.0%

.o%

.gvo

.ooh

1fl1.07o

.0%

.e6
lon nqa

avlo
12.0%

a.wb
24.Ooh

12.OoA

12.O%

t00-00iohal A3 1

T@r 2
3
4
5
0

Tabl

.eh
4]'%
.06h

.va

.00h

4.@A

A not

ltLvlo
4.O%

4.00h

12.Oo/o

,oo/o

.o%
nn%

l.tyh
.o%

.V/o

.@h

4.Oo/o

1.Oo
1t noL

8.0%

4.0%

4.4%

.0%

8.006

4.0%
)e.loa

6.O7o

.Oolo

.gYo

4.@h

.ooh

.ooh
1) nq

.@h

.0%

-o%
8.9%

.ooa

.0%
a fior-

32-OoA

lL0oh
E.oOA

24.0%

12.0%

12.O%

ldo doz

I

4.4fl anl:f; nurnaruffilrflud:srndrsrllod'soirqorn{rhsRouR-t:

4.4.t Hanr:Finsrifoffr,dugrud?uqnna e1lu r?rrfl orq rvflunr:finur ffu rirnrynro.r
A e.rnto{ 1,o{ryil:vRouRr:

4.4.t.r atnnlrdnuln?lr,dilfiufdru rflq fiu rirurin{o{rn6o{ nu.ir riau

luqjrnauro tsfrrirnrrruflolouacrirnlnui.: fi to uay 2.6 nrildlgTrln'nrflu 26.30/o siolir

nrinrndo.rfi gos fiIaniu :o{n{u1tilf,rfirnvfirirn?luilol0uacrirnrnili.r fi a uac 2.4 n-w

drdufinrflu 33.3 o/o siorililfinrnduod zo filanil (srr:rr r04 ) flaRlrilacrourir cni -
square test fi:sdun?tutdofu 95 % rit Peurroo chi - Square firirrflu tt.ztz' rirdf = 5 uat
rir a.y-p. sig. ( 2 - sided) rflu o.o+z r[rt#usiliuaruuGgrufidrrnsryruuavnfirfinrrufirno

o

hdslirilfnc,oundoursr nsirr rYu (nr:r.: I 0s )Copyright by Mahidol University
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a.o.rJ:;16r drqroun Hanr:ifnurir'o / t44

n151{ 104 e{anltarn:'lvfnerrudrur{uf,:vrdru:ra(Hr) fiurirurinrndel0a) rrn{rJ:vnounr:

I

I

e|151{ 105 t{aR1:esn:lsfurnrruusrnsir{:sild1{rnd fiurirnrinruo,uduo ornffrJ:vnounr:

Ghl€quare Tets

Value df

Asymp.
sis.

(2-sided'l
Hearson
ChlSquare
Lik€llhood Ratio
Linear-by-Unear
Associaton
N of Valid
Case

a
11.2't2

14.S68

9.314

50

5

5

1

.047

.o10

.002

a. 7 cells (58.3%) have expected count less than 5.
The minimum oxpected count is 120.

4.4.1.2 flanrrfinulnarrufrrufiuddru org du rirnrinrolrndot nu.jr riau

lrqj ri'r.:or t! 26-3s fl ovfirirnalilflolouavrirnrnnir fi o uav 4.2 srriliirdu datfluzt: m

siotilufnrndo.:fi tzo filnnir 5o{a{urolrlrloun'iril€orrirfru zs iJ nsfidrn?runolouac

rirnrnui.t fi o ttns 3.6 nrrui{rd'ufinrflu 3g.3 % siodlufinrnioffi zo fiIaniru uauolgu.rn

ndrmiorrirriu lo fl tsfirirn?1uflol0unsdrnrnui.: fi I uac 1.2 nrildldilfinrflu 50.0o/o
9r

siol.itilu-ntR6o.rfi sog filaniru (nlr'r.r 106) r.raRlrnnflourir cni - Square test fi:sdu
AJ.n?iltfrofil gs % rit Peutsoo Chi - Square firirrflu 13.368" rirdf = to uavrir Aspp. sig. (

2 - sided) rflu o.zo+ rirt#hiuouiuarudgruiidr:sduritorgfinrufi.rflotosiolirufnror

Crosstab

14

Toral70 100 120 ts5 242 308
uouil Ftl 0

I
Total

o

4

10

5
3

I

4
4
8

4
1

5

I
0

I

10

0

10

38

12

50
Expected Hl 0
Count 1

Total

7.6

24
10.0

6.1

1.9

8.0

6.1

1.9

8.0

3.8

12
5.0

6.8

2.2

9.0

7.6

L4
10.0

38.0
12.O

50.0
7o wfthin Hl 0
H1 1

Total

15.8%

33.!/o
20.0%

132':/o

25.0o/o

16.0%

10.5o/o

:l:|.3%
16-Oo/o

10.5o/o

8.3o/o

1O.0o/o

23.7%

.0o/o

18.Oo/o

26.3Yo

.Oo/o

20.Oo/o

100.0%

1(n.0%
100.0/o

%
u

0

1

within Hl

Total

60.0%

&.0%
100.07o

62.5o/o

37.5o/o

{oo ool^

50.0%

50.0%
1n'lnoa

80.0%

2O,Qo/o

100.07o

100.0%

.QYo

ton nol^

1(x).0%

,V/o

100.00/"

76.00a

24.O%

100 004

a

rnfoqrctnsir{du (nffil{ loz )

Copyright by Mahidol University
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sr1i1{ 106 flan6Anslsdn?1ildrufiuf,:su{rtriarorq(u2N)fiurirrrinrndos(r+) orn{

il:vnounr:

I

I

d . I r - ! - A 9a
9t1:1{ 107 flAnl:?[n:'lUfil.f 1fi?1tJttglRgt'lil:v14?1{ry?{o'ltlnuu'l?luR1,o.:tn:0.: 01n4il5sRou

Chl€quare Tets

Value df

A.symp.
sig.

{?-sldsll
FearE]on

Chi€quare
Llkelihood Ratio

Llnear$y-Linear
Association

N of Valid
Casss

a
13.36E

15.178

.71A

50

10

10

1

.n4

.1m.

.357

a. 16 cells (88.9%) have o(p€c{ed count less than
5. The minlmum ex@ed count ls.60.

4.4.t.3 r,r a n 1 : dn u 1 n ? 1il fiil fiu f,dr u : s du n 1 : fi n u'r ril rir n rin t o t tndo t u u

dr rieulrqj:sdurl:vordnur osfiriln?lilflotouasriln1nili.r ii o uas 4.8 srruiireiufinrilu

25.0 o/o siolilufnrnforfi goa fiIaniru :o{a{rill:vdu rJas. rcfiriln?1ililottuasrilnln

nft ii I uas 0.2 nrrudrdufinrflu too x siorirnrinrnio.rfi zaz fiInnflu :cdufruilflnur

noudu osfirirnarunolouavrirnlnfiii fi g uas 1.0 nruiileirlfinrflu 50.0 % siolillrfn

rndo{d too frTaniu :vduoq:J?qqr0sfirim?1uilol0uacrirnroilis fi z uas 0.6 n1ild1du

n^nr{f u so.o % cisilrilfnrnio.rfi too fiIanil :rdrLrJ?qrgrsr5nsfi rirn?'nJilohuasrirnrn

Croesbb

t4

Total70 1m 120 1S5 242 308

uoum HzN l.tru
2.00

3.(X)

Total

o

3
1

10

1

5

2

8

z
6
0

8

at

2
o
5

q

5
0
I

2

5
3

to

'ld

%

50

6

Epeded Fl2N 1.00
Count Z0O

3.00

Total

3.6

5.2

1.2

10.0

2.5

4.2

1.0

8.0

zs
42
1.0

8.0

1.8

26
.8

5.0

32
4.7
1.1

9.0

3.6
5.2

1.2

10.0

1E.0

8.O
6.0

50.o

%wfthin H2N
H2N

Total

1.00

2.00
3.00

33.3o/o

11.5%

16.7o/o

fr.Oo/o

5.6o/0

19.8/o

33.37o

18.Oo/o

11.1%

8-1o/o

-OVo

18.Oo/o

16.7/o

7.7o/o

-Oo/o

'lo.oo/o

2.?/o
19.?/o

.o%

18.OTo

11.1o/o

19.7/o

50.0%

2O.Oo/o

1@.0%

100.0%
100.o%

100.0%

%within H2N 1.oo
14 zoo

3.00

Tobl

60.0%

30.0%

10.o%
1ftO io/^

1Z5o/o

62.50/o

2!i.0o/o
.too ool^

25.Oo/o

75.Oo/o

.Oo/o

1d).Oolo

80.0%

4O.Oo/o

.E/o

1(X).0%

44.4o/o

8.60/o

.Oo/o

1@.0%

2O.Oo/o

5O.Oo/o

30.0%
100.ool"

36.0%

5200h

1Z0c/o
tf|n nol^

o

mi.r ii 4 uas 1.8 n1ud16'il6Errflu M.4% ciorilufntndoqfi zo filaniu uassvdufruilfinurCopyright by Mahidol University



o
nanrr;lnulifiu / 146

a.o.ilrcr6u rirqtoun

a

I ep:1.: r09 f.raR1:iln:'ryr{r,trnnrrrnnsir{:sfid'r{lrveiunl:flnurfiurirnfnto.rrndo{ 01nfl

il:vnounr:
Ghl€quareTests

Value df

Asymp.
sig.

l2-sldsll
rearsgtl
Chl-Square

Llkelihmd Ratio

Linear-byLlnear
Assoclation
N of Valid
Caseo

38.4594

43.&7

2.9(5

50

25

25

1

.42

.013

.084

a. 36 cdls (100.e/o) have expecid cdnt less tttan
5. The minimum e,9€cted count is .'10.

nouila.rutsfrrirnrrruuolouayrirnrorris ii 4 uns 1.2 nlildldiln^nrflu 66.7 o/o siedrurin

rnfo.rfi tzo fiIaniu (fl1:t.l lo8 ) flanl:Ytetdolrir Cni - Square test fitsdlnrrurdsriu

95 % fir P""rroo Chi - Square firirrflu 58.466" rirdf = 35 uasfil Asymp. Sie- ( 2 - sided)

rflu o.ooe rirl#uoiliuaurun^gruf ir:sdunr:flnutfinmruffllnetoeisdlmrintolrndo{ttnR

siNfiu (fl1i1{ 109 )

sr1:1{ 108 e{aR'r:ern5'rv#nnudrur{uf,:su'irl:sdunr:f;nsr(H:) fiuriturinrndol(u) nrnff

il:snornr:
Crcstr!

u
Tofal70 loo 1m ls5 242 3{t8

2
3
4
5
0

Total

z
2
2
0
0
4

t0

3
0
o
2
0
I

I
0
0
I
2
I

o
0
0

5

0
0
I
o
2
I

0
4
0
0
0

10

0
6
I
1
s

50

E)qecled tI} 1

Count 2
3
4
5
6

Tobl

{.u
12
12
2
.8

1.8
10.0

3.4
'l-o

1.0

2
.6

1.4

8.0

5,U

1.0
t.0
2
.6

1.4
8.0

41
.6

.o

.1

.4

.g
5.0

1.1

t.t
2
,7

1.6

9.0

4.8

12
12
2
.8

1.8
10.0

24.v
e.0
6.O

1.0
4-O

9.0
5{r.0

%utnm 16 r
tB2

3
4
f

6
Total

U,J7o

3|.306
33.3%

.r/o

.00/o

4.4"4
20.o%

1a.a-h
5{t.0%

.0%

.OUo

@.o%
.ea

16.O'/o

lE.t
16.7%

.va

.o%

8.O%
2.2/.
r6.0%

lLOh
.0%
.0%
.0%

25.O8
11.1%
10.0%

.0%

.ooa

1@.0%
.o%

2"?h
t8.o%

.o%
@.7%

.o%

.q.
,o%

m.o%

1W.ffi
10{r.0*
100.0%
1@.9,4
100.o%
t@.016
1(n.Ota

I

2
3
4

6

A

Tohl

m.0%
m.g%
m.00h

.o%

.o%
40.oeh

{m oo4

Jt.oft
37.5%

.ovo

.o%
25.Oo/o

.ea
t(xt.o%

12.5%

.0%

.0%
1250h
E.OYo

rm-o%

@.0%
.(Ib
.0%

.O7.

z).0%
20.0%

16M

w,Ik
.eh
.o%

11.1%

.o%

2.2:%
!00.0%

wJ&
.OYo

4rr.o%

.g%

.0%

.o%
loo ool"

12:A;%

1ZO7
2.s%
8.O%

18.0%

o
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o
uiufi nifl urdu unin ora-ur fi n a rn.r. (rnnlulntd,trurrar,Cunr:finurninornr) / t4?

a

4,4.2 e{an'.lriinsritoffuntilgrild?ulnna eftu r$rfl o1q :cffunrrFinm ffu n?.rilnir{
4la

lto{tnfo{t l,o{tT't{u5nlt

4.4.2.t ?{anlrfrRulnarudrufiuf,dru ura tYu n:rrun{r{fl0{m+o{ nudr dru
lmqjrnarru ocfirirnrtuuolouasrirnrnmir fi to uac z.o nrur{rdrfinrflu 26.30/o cio

nrriln{rwoqmio.rfi 50 d? to{a{illnflfit!.rrvfirirnrrilnolouacrirnrnmS.r fr q uav z.q

srrrudrd'ilfinrflu gg.g x sionarilnftsrndorfi 6l fi? (srrnr tto) fiaR.rsyreGrourir cti-
square t"rt fi:vrTunnilrdoriu gs o/" rit P"ursoo chi - square firirrflu tz.og3' ritdf: 5 uau

rir a.y-p. sie. ( 2 - sided) rflu o.og+ rirl#uoiliuaruufigrufidrursrrsuanrf,lfinrrufiwo

tosionariln{xoro.rrnio.:usrneir{ riu (n1:1.: I I I )

stl;'l.t I l0 ruanr:itn:rvt{n'lrrdrur{uf,:su'jruna(Ht)riun'lrrun{r.rrnfor(rt)nrn{rJ:vnou

R15

I ellt'lil ltt atanr:itn:rsr{nrnrrilttnnsirr:su'irunarYunrun{rrruo,oiuo ern{:J:vnou

Chl€quare Testg

Value df

Asyfnp.
sig.

{2-sidcdl
r@IEOII
ChlSquare
Likelihood Ratlo

LInear-blcUnear
Assodation

N of Valld
Cases

1zo9g"

15.026

1.72A

50

5

5

I

.ou

.(n8

.t8s

a. 7 ells (sE.3olo) have ogecled count less than 5.
Tho mlnlmum expeded count ls 'l.Z).

Crosstab

tl
Tobl& 4 50 31 58 61uounl nl u

1

Toial

I
0

I

U

4
7

10

0

10

4

1

5

o

3
s

6

4
10

38

12

50
Exp€cied Hl 0
Count 1

Total

6,E

22
9.0

5.3

1.7

7.O

7.6

z4
10.0

3.E

1.2

5.0

0.8

22
9.0

7.8

2.4

10.0

38.0

12.O

50.0
7owilnh H1 0
H1 1

Total

23.7o/o

.o%

18.OYo

7.9o/o

33.3o/o

14-Oo/o

%.3o/o

.o%

6.Oo/o

10-5%

8.9/o

10.0%

15.8o/o

%.F/o
1E.O%

15.8o/o

33.3%

8.Oo/o

1(x).0%

1OO.07o

1(x),.0%
%within
tl

Hl 0

1

Total

1(X).07o

.Oo/o

100.0olo

42.9o/o

57.1%

100.0ol.

1@.0%

.@/o

100,oo/o

80.e/o

2o-o%
.100.0%

66.P/o

3:t.370
loo ooa

@.Oolo

4O.0o/o

100.(F/o

76.Oo/o

24.O%

100.0%

o

Copyright by Mahidol University



I

I

r.o.il:cr6ru r{rqroun eranr:itnurifro I taa

4.4.2.2 flanlifinurn'lrrdrun'uf,dru orq fiu nrrun{rrflo{rndo{ nudr riru

luqj rir.rort!26-3sil osfirirnrlilflolouasrirnrsruir fi s uas s.z orrudrsTudatflutg.zw

sionliln{mc,o{rnio.tii so fia :orarrurorqr?osndrilisrdrtiu zs il rsfirirnarunolouac

rirntnuit fi e uac g.o nrili{tdufinrflu 33.3 o/o cisn?rilnir.rrounds.rfi 50 d? rrasorqillR

n'irniorvirtiuro fl osfirirnnrunolnunsrirnrnnir fi g uas t.z nrrdrdilfisrrflu so.oyo
.vCre-r.r

sisnarun{tc,o{tniotii so fir (n15N lt2 ) e.raRrrilndourir cni - square test fi:sfrr.t

nrrrurdoriu 95 % rit Pearsoo Chi - Square firirrflu n.g6t rirdf = to uasrir Asymp. sie. (

2 - sided) tflu o.zze rirl#tri soruirarurufi grufi 'ir:vdudx orqfr nrrrufi .rrrolosionarrunir.r
dto

ilo{rnio{fielnsnlflu (n151{ ll3 )

n'lt't{ Itz nanr:itn:rsfnrrrufrrurf,uf:sndr.rri, rorq(rnNfiunrrrunironuoroduo(tr) rrnfl

il:vnornr:

a
enr'r{r I tg nanr:irn:rv#nrn:rilusrnei'r.r:yrhldesorqrirnurun{rtrosrnfo.: orn{

il:ynounr:

Chl€quare Tests

Value df

Asymp.
sig.

12-sldedl
Feanion
Chl€quare
Ukelihood Ratio

Llnear{y-Llnear
Assoclation

N of Valld
Case

12.W2

14.927

.010

50

10

t0

1

,%

.r35

.91S

a. 16 cells (88.9%) have expectod count less than
5. The minimum exp€cted count ls .60.

Grosstab

ll
Total40 u c) & 56 6'l

L;|)Um HiZN l.q)
2.W
3.00

Toral

4

o

0

s

2
5
0

7

2
5
3

10

3
2
o
5

1

6
2
I

o

3
1

10

1d

26

6

50
Exp€cred HzN 1.O0

Count 2;OO

3.00

Tobl

3.2

4.7

't.1

9.0

2.5

3.6

.8

7.0

3.6

5.2

1.2

10.0

1.8

2.6
.6

5.0

3.2
4.7
1.1

9.0

3.6

5.2

1.2
't0.0

18.0

26.0

6.0
50.0

o/o withln H2N 1.00
H2N 2.oO

3.00

ToEI

24/o
19.P/o

.ooh

18.OYo

11.1o/o

19.2/o

.Oo/o

14.Oo/o

11.1o/o

19.2/o

il.o%
N.Oo/o

14.7%

7.7%

.o%

10.ooh

5.6%

8.1o/o

3ll.37o

18.Oo/o

3il.3olo

11.5o/o

16.7o/o

fr.Oo/o

1d).07o

1(X).0olo

100.0%
,t00.0%

%wilnh H2N
I1

Total

1.(n
z@
3.O0

44.4o/o

6.60/o

.Oo/o

100.0%

28.61o

71,40/o

.Oo/o

100.00/o

fr.Oo/o

50.0%

30.0%
too ool^

60.07o

&.Oo/o

.o%
.too ool^

11.104

6.V/o
2,?/o

1llfl nol^

60.0%
g).0%

1O.Oo/o

l.lll llot^

36.0olo

SLOo/o

' IZOVo
loo ool^

o
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o
riorfi-oivrordu !ilrirnsrdu!fi aa rn.r. (vrnluld8dmrrcfl r,rdsnufinrurninorn:; / r e9

4.4.2.3 ft a nlsdnurn?luf,ufruf,dru :s dun1:flnu1 fiu nrru nir{fl o{rndo{

n:rdt riauluqj:vdurJ:soilflnur rvfirirnrunolouasrirnrnuil fi o uas a.s erudrn'ufiel

tflu zs.o m cion:tun{rrto.rrnissfi 50 d? :s{arur:cdu rj:r. osfiriln?luflolouasrir

nrefii.t fi t uas o.z srrudrdrfisrrflu 100.0 % cionrriln{rrro.rrndolii 40 d? rcdrlrTruil

finursroudu osfirirnnunolouasrirnrnui'r fi g uas t.t nrrudrdufiorrflu so.o o/o cio

narun{tto.rrndorfi so dr :vduoqrJ:^qqrovfirirnarrunolouacrirnrnrft d 3 uas 0.2

strrui{rdufiorflu zs.o % cionlilntr.rc,oun$orfi se dr :sdurJiqqroiovfirirnarrnohuas

rirnroui'r fi a t,ut t.g nruiirsTrfisr tflu u.+ y" sionarunir.rroqndorfi 6t d? uas:crTu

rituruflnutsrouilaruosfirirnnrunolnuasrirnrenft d 4 uas r.z crrudrdufiorflu 66.1% sis
leAio,

nrrrunirltostn?otfi 50 u^? (nffir{ 114 ) flaRrrytfidourir cni- square test fi:sdunrrru

,du*iu 95 % rit Pearsoo chi - square firirrflu 42.985" rirdf = zs uacrir Asymp. sig. ( 2 -
sided) rflu o.ot+ rirl#uoiliuaruru6'grufi'ir:sdunr:flnsrfinlilff.ruolosionariln{r{c,sr

rndo{usrnsirrfiu (srr:r t ts)

o'lt1{ 114 ruanr:itn:rvr{nerrudrur{uf,:su'ixrsdunr:dnur(Hg)fiun:riln{rrcrolrn6ol(Il)

orn{rJ:vnounr:

Crosstab

t1

Totd40 44 50 il 58 61
uoum }|J 'l

2

3

4

5

6

Total

tt

0
0

1

0

2
o

4
1

0

0

0

2
7

o
0

4
0

0
0

10

3
o
o
o
1

1

5

3

3

0

0

3

0

I

z
2

2
.0

0

4

10

24
6
6
I
1
I

5t)
Erpected H3 1

Count 2
3

4

6

6

Total

4.3

1.1

1.1

2
.7

1.6

s.0

3.4

.8

.8

.1

.6

1.3

7.O

4.8
1.2

1.2
.2

.8

1.8

10.0

z1
.6

-6
.1

-4

.g

5.O

4.3

1.1

1.1

.2
'.7
1.6

9.0

1.8

1.2

12
.2

.8

1.8

10.0

21.O

5.O

6-0
t-o
4-O

9-O

5{t-o
Towlhh H3 1

H3z
3

4

6
6

Total

25.O%

.o%

.o%

100.0%

.oo/c

222/o
16.OoA

18.7o/o

16,70/o

,ooA

,o%

.Oolo

2i2.20h

14.Olo

25.O%

.Oo/o

6.7o/o
.ooh

.Oo/c

.ooa

m.ooh

125%
.0%

.0%

.o%

25.0%

11.1%

10.0%

72.5o/o

fi.OVo

.ooa

.0o/o

75.Oo/e

.o%

18.OoA

8.3!o

8.3o/o

3s.s%

,Qolo

.oTo

44,40/c

2lJ,oo/^

100.@
100.@
l00.016
100.@
100.016

100.o%

t00.@
%wuhh Hg I
11 2

3

4

5
6

Total

6.lVo
.o%

.OYo

11.1%

.0%

?2.20/c

1'l') ,:0t^

67.10h

14.3%

.Oo/o

.o%

.Oo/o

28,8%
lf|n nol^

60.0cl
.Qo/o

40.OV6

.Oo/o

.o%

.o%
I OO Ool^

60.0%

.o%

.0%

.0%
2O.OYo

20.oaa
lnn nq.

33.30h

33.3Vo

.Oclo

.OVo

33.36/o

.06/o

700.00/o

2O,Oo/o

2Q.Oo/o

T.Oolo

.Oy6

.Oo/o

40.o%
loo-oo/^

/tE.lr%

12.W
12,(J9&

2.M
6.0%

18.096
too ona

a

a
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I
a.o.ilrsr6! drgroun

en:1ir I l5 flantsern:tsfiltn?1ilunnei't{isu,lmdr,:orgriunarrun

ilrvnornr:

Hanr:ifnsridu / tso

I
?1{t O.:[n:o{ o1n{

GhhSquare Tests

Value df

Asymp.
sig.

{2-sidcdl
r€,arson
Chi€quare
Llkelihood Ratlo

Linear-by-Llner
Associadon

N of Valid
Cases

42.g85'

lm.975

1.595

50

2!i

E
1

.014

.qxt

A7

a. 36 cells (100.0%) have e<@ed count less than
5. Th€ minlmum o<pected count is.10.

I
4.43 Hanr:Finsrrloftrnxugrud?uqnna slru nlfl o'rq :vffunr:Finsr fru narrusra

Idlta
l'O,itn:o{ t|o{Tlim:Rlt

4.4.3.t fl an1:fi nutnartdur{uf,d'ru urq fiu nariluraclo.:rndo{ iludr

lrqjrrTerru ovfirirnrrruuolouasrirnlnfii{r fi to uur 2.6 nlildldilfiErrflu 26.30/o
Ua q 4r q r - ju? 5o.:a{il1[11f,14ru{0siln'ln?'trJtlo l0ilasfllnlaila{ n 4 uay 2.4
,Aie

sionrtr.rutln?o.rfi 53 u^? (orr:r.: 116 ) flaR1:nadotlrir cni -
Square test fi:cdun?1illfioriu 95 % rit P"u.roo chi - square firirflu 12.093" rirdf : 5 gav

rir ary-p. sie. ( 2 - sided) rflu o.o:+ rirl#soiliuarrun'grufi'ilnsrruuavrfr.rfinlufisno

1o si o n rr il u'r ?fl o { rn+o { usr fl si 1.r riu (n 15 1.r I I 7 )

st'l:t.t 116 r,tantrernrlcdnarild'r,fi'ud:vudrqnc(gt) fiunarils1?flo{rndos(I2) orn{

il:vnounr:

I
d?u

I

9to

n'l'ltju't?flo{tn:oillt 55 u?
Ai

nrudrdufinrflu sr.r x

t2

Total50 st 55 63 71 100
uounl Hl u

1

Total

9
0

I

o

4

10

1U

0
10

J
4
7

6

3
I

4

1

5

itu
12

50
Expecler Hl 0
Count 1

Total

6.8

2.2

9.0

7.6

2.4
10.0

7.6

2.4
10.0

5.3

1.7

7.O

6.8

2.2
9.0

3.8

1.2

5.0

38.0
12.O

s0.0
% wiihln H1
H1

Total

0

1

%.7o/o

,oo/o

18.0o/o

15.8o/o

33.3o/o

2O.Oo/o

26.3o/o

.0o/o

2O.Oo/o

7.9o/o

33.3o/o

14.Oo/o

15.8olo

25.Oo/o

18.01/o

1O.5o/o

8.3o/o

1O.Oo/o

100.0%

100.0%

100.0olo
% withln Hl 0

1t2

Total

roo.o%

.Oo/o

00.0%

@.Oo/o

40.00h

100.0%

100.0%

.Oo/o

100.0%

42.9o/o

5i1.1o/o

100.0ola

66,7o/o

33.3o/o

100.0%

80.0olc

2O.O6/o

100.0%

76.OYo

24.Oo/o

loo.ool^Copyright by Mahidol University



I
riorfi nivrurds uilrimura'gufi oa rvr.ru. (rnnIu'latdrrlrrarrn'o nr:riaurninornr) / I 5 I

I

9l'l:1il I l7 e{anliete5'tvfurntrruttsrnsir{:vildr{rnrf,rYun?1ilultlJo{tnfo.r orn{rJ:cRouRlt

Chl€quare Tests

Value df

Aslmp.
sls.

f2-slrledl
rearson
Chl-Square

Ukelihood Ratio

Unear-byUnear
Asscladon
N of Valid
Cas6

12.Ogga

15.626

.477

50

5

5

1

.ou

.00E

.490

a. 7 cells (58.3%) have expected cqrnt less than 5.
The minimum eogec{ed comt is 1.4.

4.4.3.2 rlan1;dnutn?tildilfiuf,dru orq fiu nerilur?flo{rndo{ nu'ir riru
trnqj ria.:orq26-3sfl osfirirnarililolouasrirnrsrui.r fi s uu, s.2 srrudrdufratflutg.z v"
rj

sionrtilurrflo{rn?o{fi 55 u^: :o{n.ril'rorgrloun'iriliorvirfru zs fl nyfirirn?rufiol0uauri'r

ntnili{ fi o uas 3.6 nlilii1dun^nrflu 33.3 o/o sion'lrilurrrsundsrfi 53 fi? uasolqilrnndl

vriorvirfr:l gofJ osfirirn?rilnolouasrirnrnuir fi I uas 1.2 nrrdldrJfiorflu s0.0% eio

n?1uu1?ro.rrndo.:fi 55 d? (n1r].r l18 ) flaRlrnadoudr Cni - Square test fi:sd'lnarru

rfioriu 95 % rit P"ursoo chi - square firirrflu tz.gil2' rirdf = l0 uasril .ds),ry. sie.( z -
sided) tflu o.zzo rirt#triueuiuaruruo'gruf ir:v6'usir.rorqfinarun'lflo1osionatilul?i,o{r

rndoqrflneir{fi'u (n1:1.1 u9 )

o151{ 118 e{aR'tiirn;lsr{nrrrudrur{uf,icfi'irseir.:o1q(H2N)fiun?tilut?tolrnfol(tz) rrn{
il:snslnr:

Crosstab

t2

Total50 5:t 55 6[t 71 100
wult na ].uu

2.00

3.(x)

Total

4
5

o
I

6

3

1

10

2
5
3

t0

2
5
o
7

1

6
2
I

3
2
0

5

16

26
6

5t)
Exp€cted HzN 1.00
Count Z1y)

3.00

Total

3.2

4.7

1.1

9.0

3.6

5.2

1.2

10.0

3.6
5.2
1.2

10.0

z5
3.6

.8

7.O

3.2
4.7
1.1

9.0

1.6

26
.6

5.0

18-O

25.0
6-0

50.0
%wlthln H2N 1.q)
H2N 2;OO

3.(x)
. Total

2.8/o
19'P/o

.Oo/o

,t8.oo/"

3i1.3%

11.5o/o

18.T/o

20.8/o

11.1o/o

19.2/o

{.Oo/o
20')0/^

11.1%

1Q.?/o

.0%

14.OYo

5.6%

?'3.1%

3il.3olo

18.O%

16.7o/o

7.7o/o

.Oolo

1O.Oo/o

t(no%
lqLOl6
1mo!6
1o(Lcb

016 wlthln H2N 1.OO

12 zog
3.00

Total

44.4o/c

55.60lo

.V/c

1@.Oo/o

60.07o

30.o%
1O.8/o

1CO-Oc/"

20.Oo/o

50.0%
g).o%

1m-oc/"

28.60/0

71.4%

.o%
too oel^

11,10/o

8.7o/c
2,*/e

lon noz

60.0%

4Q,Ao/o

,ao/o

i dn nol^

3a(r}6
52(|N)6

l2O/o
loo o

a

I
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t
4.o.il:c16tt r{rqroun nanrrflnurit'o / tsz

I

o'lt1il I l9 flanuitnttsfuln?lilusrRei'r{t:vr,r'inda.rorgn'unrriluraflo{m:Ao{ orn{:J:rnou

Ghl€quare Tests

Value df

Asymp.
sig.

(2-slrtsll
r(,aIStln
Chl€quare
Llkelihood Ratio

Unear-by-l-lnear
Assodaton
N of Valid
Csses

12.9624

14.527

.076

5t)

10

t0

1

.p6

.135

.783

a. 16 cells (88.9%) have ex@ed count less than
5. The rnlnlmum expected count ls .60.

4.4.3.g fl antsdnuln?lildr,fiuf,dru :cd:Jn1rflnu1 riu n:rrusr?ro{rndo.t

nu'ir riauh,rqj tvdlrhvoilfrnul .osfi rirnarrunolouayrirnlnili.r fi o uay +.8 crrildrn-ufio

tflu zs.o v, sionrrilumc,ortndosfi 55 fi? io{a{ril1isdlJ rjay. osfiriln?'ruiloltrrauril

n'lol'ti{ fi t uns o.z snrudrd'ufisrrflu too.o gz" sionrrilurrrosrndosfi 50 uj? :sdurhuil

finurnoufiu nvfirirn'lrruuolnuavdrnlaili{ fi: uay l.l nliliilsiilfinrflu 50.oo/o cio

n?luut?flo.rrnio.rfi 7l fi? :v6'uoqrJ?qqrnvfirirn,'rilnolouasrirnroni,t fi g uac o.z nlil
drdufinrflu ls.o % sionrriluracJo{rnio{fi tt fii:vd'urJiqqrn€ncfidrn?rilflolnuasd1

nlo?ti.: fi + uas 1.8 nlildldufiotflu ul% sionrrilc,raroqndosfi 53 d? uas:udufruil

finursrourjaruosfirirn?lililolouavrirnrsrui.r fi a uur t.c nrili{reiufinrflu too.o x cio

n?1lJu1?fl0.:rn5osfi 63 fi'] (nffi]: 120 ) e{aRlsvtedourir cni - square tot d:s6'lnert
,6iutiu 95 o/o rit P"ursoo chi - square firirrflu 42.ggs" rirdf = 25 uasri'l Asymp. sig.( z -
sided) rflu 0.014 rirl#uoiliudrJiln^g1uii'ir:vsirnrrf;nurfinrrru'wolndon?ruul?floit

Atq
tn:o.:ttflnn1{nu (9t1:1.1 l2l )

etlr'tit 120 flanffiirnrlsfn?1ildur{ud:cil'irr:cdunr:flnsr(B)dun?1ilu1?ro{tnio{(n)

trn{rJ:vnounr:

I

i

Copyright by Mahidol University



o

t

tiu qr-criYr ura'u l u rin urdur fr n a 'ln.l. (rnnlu laidnunsar,,Csnrr{ruurniuornr) / 1 53

Crosstab

t2

Total50 53 55 a3 71 100
wutrt no 1

2

3

4

5

6

Total

6

0

0

I
0

2
I

2

2

2

0

0

4

10

6

0

4

0

0

0

10

.l

1

0

o
0

2

7

U

3
o
o
3
0

I

3

0

0

0

1

1

5

24

6
B

I
4
I

50
E$€cGd H3
Count

1

2

3

4
6

6

Tohl

4.3

1.1

1.1

2
.7

1.6

9.0

4.8

1.2

1.2

.2

.8

1.8

10.0

4.8

1.2

12
2
.8

1.6

10,0

3.4

.8

.8

.1

,6

1.3

7.O

4.3
1.1

1.1

2
.7

1.6
s.o

2.4

.6

.6

.1

.1

.9
5.0

24.O

e.0

6.0

1.0

4.0

9.0

50.0
%wlthln H3 1

H3z
3

4

5

6

Total

25.O%

.o%

.Oo/o

100.07o

,Oo/o

2,8/o
18.Qo/o

8.3%

33.3%

lXl.3olo

.o%

.Qo/o

44.4%

2A.O%

25.Ooh

.o%

66.7%

.Oo/o

.Oo/o

.Oo/o

2O.OYc

18.7%

16.7o/o

.O!o

.OYo

.Oo/o

Z.T/c
14.Oo/o

12.5%

50.0%

.Oyo

.Oolo

75.OVo

.OTo

18.OVo

12.5%

.o%

.o:a

.Oolo

25.00h

11.1%

10.0%

100.0olo

1fi).07o

100.0%

100.0%

100.0%

100.0%

lfi).00/o
o/o wlthh H3 1

122
3

4

5

6

Total

6A.7Vo

.Oolo

.Oolo

11.1o/o

.Oo/a

?22/o
llrfr ooL

m.o%
fr.Oo/o

2O.OYo

.o%

.o%

40.o%
I dn nol^

60.0%
.Oolo

40.goh

.o%

.o%

.Oo/o

ln not^

57.1o/o

14.34/o

.Oolo

.Oyo

.Oo/o

26.6%
loo-oo/"

Er.3%
3|:|.3%

.OYo

.o%
33.3%

.o%

100.O7o

e0,0%

.o%

.o%

.OUo

20.o%

m.OVa

100.0olo

48,Oo/o

12.Oo/o

12.Oo/o

2.Oo/o

8.Oolo

18.Oo/o

t axl ool-

o

sr'tr't{ 121 flanuetn:1udilrn?rilrlerReil{iyudt:sdunr:flnurriufl?tils't?ilo.rrn6ol ntn{

:J:vnounr:

Chl€quare Tests

Value df

Asymp.
sig.

l2-sidedl
],earson
Chl-Square
Likelihood Ratio

Linear-by-Linear
Association
N of Valid
Cases

42.9854

46.975

.016

50

25

25

1

.014

.005

.900

a. 36 cells (100.0%) have expected count less than
5. The minimum expec{ed cdrnt is .10.

4.4.4 anRl:flncritodsdilgrud?ilqnna cltil mfl orq rcfrunrrf;nur ffu
Afa

n?]ilqsfl o{rnto{r 1,o'lrul{t1ltfl1:

4.4.4.t flanl:flnurnarudrurt'uf,dru ura riu ntru4.rflo{tndo{ nudr riru

lnqjrlrnmu osfirirnrrrunolouavrirnrnui{ fi g uas 6.8 nilxi1dufinrflu 23.7o/o cionrru
j j o o arq{flo{un;o{fi too uas 113 fi? :o{a,{il'unfllft!.rnvfirirna1ililol0uasrirnroiliq ii a uas

I

2.4 cf1r.rii1du6nrflu $.3 % dontrruqqndoqfi toz d. (o'.tr',l tt, ) flant:ytetf,ourilCopyright by Mahidol University



*

e.s.rlrcrdu r{rqroun nanrrilnuriil-o / tsc

Chi-Squaretestd:ssTunxlutdorTu 95 % ritP"ursooChi-square firi.ttflu fi.sl,p.'rirdf:'
5 ltasril Asymp. sie. ( 2 - sided) rflu o.o+z rirl#usruiuatu6grufi'irrnssrounvufi.rfinrrru

fr.rr,rolneion?rilq{fl o{rndosunneir{riu (srr:r.: tzr )

et1:1{r 122 e{an15ern5tsr{n'lrrudrur{uf,:sriruug(rtt) riunarru4lro,rrndol(try ornfr

il:snounr:

I

I

sl'15'l.l 123 nanr:irn:rst{urnerruttsrnsir{:cildNri'r.:rnafiin?1ilq.wo{rnio.r nrnf,rJsvRolJ

Ghl€quare Tests

Value df

Asymp.
slg.

(2-sldedl
Fearson
Chl-Square

Ukelihood Ratio
Linear-by-Llnear
Associadon

N of Valid
Cases

a
11.94

14.866

2.628

50

5

5

1

.u2

.011

.105

a. 7 cells (58.3%) havo expected count less than 5.
The mlnlmum expected count ls 1.20.

4.4.4.2 nan15f,ns1n?1ildilfiuf,6'ru org du nrrruqsclo.:tndo{ nu.ir ciru

lnqj drsorq2l-ssil osfirirnrlilflolouavrirnrouir fi z uay 5.2 nrildrgiudatfluzo.gN

oionrrruqlto':rndo.rfi I 14 ii? 5o'{a{u'rorqfioundrniouirfru zs it osfirirn?lilnolouasrir

n1nu5{ fi e ttav g.o snuiirdun'nrflu $.3 % eionrrruqsroundorfi l0z d? uarorqrurnndr

rforrirfirLse fl tsfirirn?lulrolouacrirnrofi5{ fi t uas t.z crrrudrdufiorflu t6.7o/o cio
AjJ.

n?1ilq{fl0.:rnis.rfr toz fir (nr:rl tz+ ) r.taR1:nnrrourir cni - square test fi:c6',ilntru

I

Crosstab

l3

Tobl39 50 100 107 113 114teoum nl u

1

Tdal

J
4

7

c
1

5

I
0

9

6
4

10

I
0

9

7

3

10

3E

12

50
E)(@ted H1 0
Count 1

Total

5.3
1.7

7.0

3.8
1.2

5.0

6.8
2.2

9.0

7.6

2.4

10.0

6.8
2.2

9.0

7.6

24
10.0

38.0

12.O

50.0
% vrtthln Hl 0
H1 1

Total

7.*/o
3:t.3%

14.0o/o

10.57o

8.3Yo

1O.Oo/o

23.7o/o

.@/o

18.O%

15.8/o

33.37o

2O.Oo/o

73.7o/o

.Oolo

18.Oo/o

18.4To

25.OYo

2O.Oo/o

1(X).(Vo

1d).(I1/o

1d).(P/o
% within H1 0
l3 1

Total

42.9%
57.1%

100-oo/.

&).07o

2O.Oo/o

1AO Oo/^

100.0%

.o%

10O.@/o

60.0%
4O.Oo/o

100.07o

100.07o

.Oolo

100.0%

7O.tr/o

30.07o

100.0%

76.e/o

24.8/o

1fi).(F/o

Copyright by Mahidol University



o

rior fr-nin ord'u r u rin ora'0rufi o a :vr.r. (unnlulaid,uuccrrdonrrr{surninornr) / 155

rdoriu gs % nit P"urson chi - square firirrflu 13.859" rirdf = l0 uasril Asymp.Sig.( z -
sided) tflu 0.180 rirlfhjsoiliuarurufigruf ir:ydlria{o1qfin?'lilfflrnoheion?tuq{fl0{r

Ats
rn:o{ltnRfl1{nu (9t1:1.{t 125 )

st'lt1it 124 finR'ttarn:tvr{nurudrur{uf,:su'irrdxolq(H2N)riun?luq,{flo{trnio.r(B) 01nd

il:ynounr:

t

a

sl15't.1 125 e{aR't:etfli'rvrfilrnarruttsrneirr:vil'irtrie.rorqfiun?lilq{flo.rrnfos orn{rJrcRou

Chl€quareTets

Value df

Asymp.
sig.

l2-cid*ll
Fealson
Chl-Square

Llkelihobd Ratio

Linear-by-Unear
Assoclation
N of Valid
Cases

'13.8594

15.665

1.876

50

10

10

1

180

110

171

a. 16 cdls (88.9%) have expeded comt less than
5. The minimum oeected calnt b .m.

4.4.4.3 fl a ntsdns lnmudrur{uddru :c6'um5finut til oarruqrilo{mio{

vru'ir ri'rulnqi:vdurJ:snilflnslnsfirirnerruilolouacrirnrnili{ fi o uas e3 srrliirdufin

tflu zs.o v" eionlruqrrouniotfi 100 d? to{a{ilr5sdll rJas. ocfiriln?1ilflotosracril

nlaui{ d t ,,u, o.z srrrudrdufisrrflu too.o "z cionnudrro.rrndoqii l0o ii? :c6'uriruu

f;nurfloudu tsfirirnnruuolouasrirn'roili{ fi r r,u, 1.2 n1ild'rdufinrflu s0.0o/o cio

Crosstab

t3

Total39 50 100 107 113 114
Lount fLtN l,(ru

2.AO

3.00

Total

z
5

0

7

3
2

0

5

4
5
0
g

6

3
I

10

2
4
3
9

1

7
2

10

18

26

6
50

Expected H2N 1.00
Count 23O

3.00

Total

z5
3.6

.6

7.O

1.8

26
.6

5.O

3.2
4.7
1.1

9.0

3.6
5.2
12

10.0

3.2

4.7
1.1

9.0

3.6

52
12

10.0

18.0

26.0

6.0

5().0
1.00

2.OO

3.00

o/o rrlthln H2N
Ha.l

Total

11.1o/o

19.?/o

.Oo/o

14.0o/o

16.7/o

7.7/o

.Oo/o

10.Qo/o

2-?/o
19.2o/o

.Oo/o

18.Oo/o

33.3!o

11.5o/o

16.7/o

fr.OYo

11.10h

15.4o/o

50.0%

18.07o

5.6%

%.9/o
3:t.3%

N.Oolo

1(X).0olo

1(X).Oolc

1m.0%
lfi).07o

1.00

2.OO

3.00

7o withln H2N
t3

Tobl

8.60/o

71.4o/o

,V/o

1r]ll 
'l01^

60.0olo

40.o%

.Oo/o

1|ln nol^

44.4%

55.6%

,Oo/o

{nn nol

6O.Oolo

30.006

10.0olo

10 atot^

2'?/o
44.4o/o

3!1.37c

loo.o%

1O.@/o

7O.Oolo

20.v/c
1(x).0%

38.0olo

52.Oo/o

lL0o/o
too ool^

l

A A { s ra 4r o '
n?'ltJ4{flo.trnEo.rfi t t+ fir :vdrLorlrJFqqr0vfrrim?'runol0rraurirnrnuir fi g uas 0.8 ntuCopyright by Mahidol University



a

a.s.rJ:ar6u drqroun

I

nanr:ilnsrif,o I tse

I

t

ogrAdrrA'e
dto'unnrilu 7s.o oA oionrrruqrro.:raio':fi ll+ fir :vrTurJitgtgrn€ocfirirn?lilflotauasri1

nlnili{ fi + uac l.s nliliileT:Jn^nrflu 44.4 o/o eion:rruq.:tounfsrfi 107 d? rras:sdllfruu

flnutsrouilaruosfirirnr'rilfloltuavrirnrnuir fi + uas t.l nrui{1eTil finrflu 66.7 % eionrril

q.:fl0{rn+o{ti r rg dr (srr:r{ rzo ) ftaRl:Yterflourir Cni - Square t".t ii:sdunrrrurdoriu

95 o/o rit P"uooo Chi - Square firirrflu 4l.g2t rirdf = zs trasrir ,A,.1rmp. sig. ( 2 - sided)

rflu o.ots rirt#usiliuarur69ruiidr:sriunr:f,nurfinrrruff,.rflolodonalruqonuo,odo{usrR

sirsfi'u (en:1.: 127 )

st151{ 126 nanrtitn:rsr{nurudur{ud:sn'ir'r:sdunr:flnsr(B)fiunrruq.rc,o.:rndo{(tg)

ornffrJ:vnounr:

Crestab

l3
Total39 50 100 107 113 114

'l

2
3

4
5
6

Total

4
1

0

0

0

2
7

J
0

0

0

I
1

5

o
0

0

1

0
2
9

z
2
2
0

0

4
't0

5
0
4
0

0

0

I

4
3

0

0
3
0

10

14

6
6

1

4
9

50
EXpecBo HJ 1

Count 2
3
4
5
6

Total

3.4

.8

.8

.1

.6

1.3

7.0

2.4

.6

.6

.1

.4

.9

5.0

4.3
1.1

1.1

2
.7

1.6

9.0

4.8

12
12
2
.8

1.8

10.0

4.3
1.1

1.1

.2

.7

1.6

9.0

4.8
12
12
2
.8

1.E

10.0

24.0

6.0
6.0
1.0

4.0
9.0

s0.0
7o within H3 1

H32
3

4
5
6

Total

16.7%

16.7%

.o%

.Oo/o

.0o/o

2'20/o
14.Ooh

12.s%

.0o/o

.o%

.Oo/o

25.0%

11.1o/o

1O.Oo/o

2s.0%
.oolo

,Oo/o

100.0olo

.0o/o

22.2%

18.0o/o

8.3o/o

33.3%

33.3%

.Oo/o

.Oolo

4.4%
20.0%

20.8o/o

.Oo/o

6.7olo

-a%
.o%

.Oolo

18.0o/o

16.7o/o

50.0%

.Oo/o

.Oolo

15.0o/o

.Oolo

2O.Oo/o

1 00.0%

100.0%

100.0%

100.07o

100.07o

1fl).07o

1@.0%
% withln H3 1

f32
3
4
5
6

Total

57.1%

14.3o/o

.Oo/o

.o%

.o%

28.60/0

100 00/.

60.07o

.Oo/o

,oolo

.Oolo

20.0o/o

20.0o/o

100.0%

66.7o/o

.Oo/o

.Oo/o

11.1o/o

,oo/o

2,2%
1rJ0 oot^

20.0%

20.0o/o

20.0%

.Oo/o

.o%

4O.Oo/o

100.0ol"

55.6%

.Oo/o

44.4o/o

-o%
.Oolo

.Oo/o

100.0%

4O.Oo/o

30.0%

.ooh

.Oo/o

30.07o

-Oo/o

1fi).0olo

48.0o/o

12.0%

12.0o/o

2.O%

E.07o

18.0%

100.0%

Copyright by Mahidol University
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|l

e|151{ 127 ttant:eln:1v#nrnarrutrflnciq.::sfi'irs:sdrnr:dnulrYun?lruq{flo{rn6o{ 01f d
rJ:ynolnr:

Ghl-Square Tests

Value df

Asymp.
sig.

(2-sidedl
Hearson
Chi-Square

Likelihood Ratio

Linear-by-Linear
Association

N of Valid
Cases

a
41.920

46.067

.016

50

25

25

1

.018

.006

.898

a. 36 cells (100.07o) have expected count less than
5. The minimum expected count is .10.

4.4.s flanr:Einuriloftlfiugrudauqnaa dru rnn o1q rsffunr:Finur ffl dro.r
4latn:o{ 1ro(lT'l,qu:R1:

4.4.5.t e.ra nl:fi nutn?lil dilfiuddru ura rtt fl roqrnf o.r nu'ir riauluqjrvrc

mu 0ufrri1n?lilflol0rravrirnmri.: fi te uas 16.0 n1ild1du6orflu 42.t% eiofluo.:ro.r
A a d. o '

tn5o{ to{a{il1rr{f,u€{rvfirirn'rrrunslouavrirnrnili{ fi s unv 5.0 atild1drlfinrflu 4r.7 yo

,r-€1,----- -d- ' i - i ;'g0dttq{fl0{tn5o.t (sl'15'l{ 128 ) flaR1tllodoilnl chi- square test frtgo'un?lurfrorlu 95

o/o sir Pearson Chi - Square firirrflu 3.728^ rirdf = 5 llasrit Asymp. sie. ( 2 - sideO rflu

0.589 rirl#hisoiliuaruruer^gruf irrilasruuavrafi.rfin'rufirnolnsisdc,oundo{uqneir{riu

(erl:r{ 129 )

en;r{ 128 r.raRl:ernllvrfnrrrudrufiuf,:vu'irlrns(nt) f,ufirolrndo.r(lo) orn{il:unounu
t

I

Grosstab

t6

Total1 2 3 4 5 6
u()ltnt nt u

1

Total

c
3

I

T

2

9

3

2
5

5
0
3

'tb

5
21

4
0
4

Itu

12
50

E)Qected Fll o
Count 1

Total

6.1

1.9

8.0

6.8
2.2

9.0

3.8
1.2

5.0

2.3

.7

3.0

16.0

5.0
2't.0

3.0

1.0
4.0

38.0
12.O

50.0
%$ithln H1
H1

Total

0
1

13.2o/o

25.0o/o

16,0o/o

18.4o/o

'|6.70/o

18.Oo/o

l.9Yo
16.7%

lO.Oo/o

7.9o/o

.Oo/o

6.0olo

42.,1o/o

41.7o/o

42.0o/o

10.5%

.Oo/o

8.Ool^

100.07o

100.0%
100.0%

7o vrlthln Hl 0
t6 1

Total

62.5o/o

37.5o/o

100.0%

Tf .8To

2-2o/o
1OO.Oo/o

60.0%
4O.Oo/o

100.0%

100.0%

.Oo/o

'100.07o

76.2o/o

23.8%

100.Oelo

100.07o

.Oo/o

1OO.Oo/o

76.Oo/o

24.Oo/o

'too.oo/^Copyright by Mahidol University



a

e.o.il:cr6! drqroun nanr:flnurio'o r tss

I

er 1 5 r.t 1 29 fl a n 1 :ern : 1v t{rr rn : rru un n si m : s u'it.: ryt f, riil Ar o{ rnf o { o r n {rJ :v n ou nr :
Chl€quare Tests

Value df

Asymp.
sig.

l2-sidedl
Pean;on
Chi-Square

Likelihood Ratio

Linear-by-Linear
A.ssociation

N of Valid
Cases

g.7284

5.205

1.208

50

5

5

1

.589

.391

272

a. 8 cefls (66.7%l have e:pected count less than 5.
The minimum expected count is .72.

4.4.s.2 fl anl:dnuln?1ildilfiuddru orq 6'il fitotm6o{ fl u'i1 ri'lulnqj ri:.r

olrl 26-35 fl rsfirirn'nrJnoltuavrirnrnui.r fi g unv 10.9 nlildrdufinrflu 34.6 o/o oiofi
A i, r a . o - - a,1 d r q t - "'tuer{i,olttn?o{t 5o{ta{rulorqfloun'irm3orrirn'u zs fl ocfirirn?1ilT{oltuacrirnrnuil fi e uac

osadald
7.6 sfrtrdld'unprrilu 33.3 o/o sioflunwounior unrorqilrnn'irilforrirf,urofl osiirirnlruno

louavrirnrnrnir ii 6 uav 2.s srlildldufisrrflu 100.0% siodunnroqndo'r (nurr tgo )

r{aRlsYtgtdourir Cni - Square test ii:cdunrtrurfrofu 95 o/o rit P"rsoo Chi - Square firir

tflu 19.02s" rirdf = t0 uasrir Asymp. sie. ( 2 - sided) tflu o.orq rirl#e,oiliuarrufigrufidr

: s 6'u sir': o r q fi n r r ru ff .r u o 1 o si o f, I o.r rndo u ro n ei rt fiu (sr r : r { t g t )

er'r:'r{ 130 flaR'rtetnrlvr{narrufrrurfi'uf,:sn'irrdr.:01tl(H2N6'ufito.rrn6oq(to) ornff:J:vnou

C

I

Croestab

t6

Tobl1 2 3 4 5 6
t uil rzN l.w

2.00

3.00

Total

U

5
0

I

z
7
o

s

1

4
o

5

0

0

3

o 6

s
6

21

3

1

o

4

1U

m

50

6

Expec(eo FzN 't.t.n,,

Count 2;oO

3.(x)

Total

z9
4.2

1.0

8.0

32
4.7

1.1

0.0

1.E

2.6

.6

5.0

1.1

1.6

.4

3.0

7.6

r0.9
2.5

21.O

1.4

21
.5

4.0

1E.O

26.0

6.0

50.0
7o r/vithin H2N 1.00
H2N Lg6)

3.(x)

Total

16.7o/o

19.7/o

,Oolo

16.Oo/o

11.1o/o

8.9e/o

-Oo/o

18.Oo/o

5.60/o

15.4o/o

.@/o

1O.O1o

16.7%

,Oolo

.Oo/o

6.Oo/o

ff!.370

34.f/o
1(X).0%

42.Oolo

16.7olo

3.8o/o

.@/o

8.O%

1(x).0%

1(X).0%

1(X).006

1fi).(F/o

% wlthln H2N
l6

Total

2.(X)

1.00

3.(x)

37.5o/o

62.60/o

.@/o

100.07o

2,?/o
V.8o/o

.o%

1O0.0o/o

2O.Oo/o

80.0%

.Oo/o

1(}0.oo/"

100.0%

.Oo/o

.Oo/o

1fi).07o

28.60h

42.9o/o

28.60/o

1(n.0%

75.@/o

E.Oo/o

.@/o

1OO.Oo/o

30.0%

52.@/o

12.O%

100.0olo
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o
ujar fi nin ur d'o uu rin ura-utfi n a rvr.ru. (rvrnlulaidrururcarrdonr:r{flurninurnr) / ls9

el151it l3l flan1:itn:lv#rrnarruttsrneir:yfidr.rsia.:orqfiuflcJoun6o{ orn{:J:;nounu
Ghl€quaeTets

Value df

Asyrnp.
slg.

(2-sldedl
re,arson
Chl-Square

Likelihood Ratio

Llnear-by-Llnear
Associaton
N of Valid
Gases

19.0784

21.287

.219

50

10

10

1

.039

.019

.640

a. 16 cells (88.970) have epected count less than
5. The mlnlmum ogected count is.36.

4.4.s.3 flnnl5f,nulnrtufrrufiuf,dru :srYln1rf;nul riu flroqndoq nu,ir
riaulnqj:go-tl:J:soruf;nur ovfiriln?1ilflo10uasriln1e?ri.r ii ro uas l0.l nrildrer-rJfinrflu

41.7 % siodunwottndot :ora{ilrtso'rl :Jas. nsfidln?lilfloltunudrnloilir d r uas 0.t

srrrudrd:rfi otfl u t oo.o oz siofi rirroqnf or :vdurir uildnurnoud'u oyft rirn?rilfl otouayril

nlofii{ fi z uav l.l fl1riii16'ufiorflu n3% sioflrnrl1rro.:rndor:vriloq:J?qqrovfirir

n?lilfloltltnsrirnrnni.t d + ,tut t.z srrili{d'ufiorflu too.o z siofluer.:ro.trndsl :sd'u

rJiqqrn5tvfidrnrrrunolouasdrnloili{ fi + uas 3.g nrildrdun^orflu M.4 o/o siofiue.:ro.r

. rn$s.r trav:sgTilfituilflnu1srou:Jarsosfidrn?'uJflot0uavrirnrqili.r fr z rra, z.s nrrua{rdu

n^orflu 3g.3 % siodrtorflortnfor (srr:x 132 ) naRrrvredorrir cni - square test fi:ydu
4"1n?liltfrofu 95 o/o ri'l Pearsoo Chi - Square firirrflu 38.532" rirdf :25 unsril Asymp. Sig. (

2 - sided) rflu o.o+t rirl#uoruiuarururr^grufidr:vsr'unr:f,nurfinrrrfi.rvrolosiodcfoqndo.r

unneir{riu (n1:1{ 133 )

et't :'t { 1 32 ru a n r : i rn : r s dn r u dru r{u f,: v r d n : y n'u n r : fi n u r (H: )n-u fi r o.r rn do { (16) 0 1 n d
rJ:snounr:

I

I

t

Copyright by Mahidol University
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a.o.:J:sr6u r{r4oun amnr:ilnurif,o / leo

t

C'osstab

t6

Total1 2 3 4 5 6
(lunl HJ 1

2

3

4

5

6

Tobl

4
o
2
0

0

2
I

2
0

0

0

0

s

T 1

1

2

0
0
1

5

2
0

o
o
0

3

tu

21

1

2
0

4
4

u
2
0

0

4

1

1

24
6
6
1

4
I

et
Ex@ed H3 1

Count 2

3

4

5

6

Total

3.E

1.0

1.0

.2

.6
1.4

8.0

4,3

1.1

1.1

.2

.7

1.6

9.0

24
.6

.6

.1

.4

.9

5.0

1.4

.4

.4

.1

.2

.5

3.0

10.1

2.6

2.5
,4

1.7

3.8

21,O

1.9

.5

.5

.1

.3

,7

4.0

24.O

6.0
6.0
1.0

4.0
9.0

50.0
% withh H3 1

H32
3

4
5
6

Total

16.7/o

.Oo/o

&1.3Plo

.@/o

.Oolo

2,.3h
16.Oo/o

8.7/o
33.3%

,oolo

.ooh

.@/o

.Oo/o

18.Oo/o

4.2/o

'16.V/o

:13.3%

.Oo/o

,Oo/o

11.1o/o

1O.Oo/o

8.37o

.Oo/o

.@/o

.Oolo

.OTo

11.1o/o

6.Oo/o

41.7/o

16.V/o

Sl.37o

.o%

1U).Aolo

44.4o/o

42.OVo

.Oolo

3.3%
.Oo/o

t(X).0%

.Oolo

11.1o/o

8.Oolo

1(X).0%

100.0%

1(X).0%

100.0%

100.0%

100.0%

1(x).0%
7o nithh H3 1

162
3
4
o

6

Tobl

50.0%

.o%

2s.o%

.Oo/o

.Oo/o

ti.8/o
,ll1'l iol^

Tl.8o/o

2-2/o
.Oo/o

.o%

.o%

.o%
ln,'.| Ao/^

fr.Oo/o

fr.Oo/o

40.OYo

.Oo/o

.o%

fr.Oolo
I nn ool^

68.7c/o

.Qc/o

.f/o

.OUo

.Oo/o

38.3%
100-oo/"

47.Bclo

4.8o/o

9.5o/o

.o%

19.Oo/o

19.OVo

100.0%

.OYo

50.0olo

.Oo/o

2.5.Oo/o

.Oolo

25.Oo/o

1@.Oo/o

48.OYo

12.O%

12.O%

2.Oolo

8.0%

18.OVo

too ool^

en:'l{ 133 ffanl:irnilrdurnarrutrsrnsir{:y14'irs:vdunr:finurfiufits.:rndo.: orn{:J:vnou

Ghl€quareTets

Value df

Asymp.
.slg.

f2-sidedl
Fearson
ChFSquare

Llkelihood Rado

Llnear-by-Linear
Associaton
N of Valid
Cases

a
38.532

36.519

2.102

50

25

25

1

.o41

.064

.147

a. 35 cells (97.27o) have expected count less than
5. The mlnlmum expeded count ls .06.

4.4.6 flanr:iflnurrlofudilgrud?uqnna eltu rfifl o'tq :sffunrrGlnur ffu [i#o{os
I

4letn:o{ 6uo{tx1{tu:R1:

4.4.6.r fl a n'r:f, nuln?ril drril-udd'ru urs fiu Er?orecrndor nu'ir d'lutnni

nltfrlu nsfirirnrrrunolnuasrirnlaili{ fi to uas 7.5 nlr,drdufinrflu 26.3% oie6r?o s"p

ft1:

a

I

- on/EEAc 702 A flo{tndo{ :o{a{il1tr{fl?,tfr.rnvfirirnr'ruilol0uaurirnrsrnft fi a uav 2.4
Copyright by Mahidol University



o

risr qr'oin ura'o un rin ur a'uu il o a rn.r. (rnnlulaid,trr',rar,dunrrriorurninurnr) / l 6l

slruiirdufiorflu gr.g "z sioti#o Robinair/AC 350 qro{rn6o{r (n1:1{ r34 ) flanl:nadou

rir cni - Square test fi:vdunrurdorTu 95 o/o rit P.urroo Chi - Square firirrflu t2.og3" rir

df = 6 trauril Asymp. sie. ( 2 - sided) rilu o.ooo rirl#hiuouiuarurufigrufidrurafisuavufr.r

fi n rr ru f[.: u oln si o6#or o undo.r us, n ci r { fiu (sr r: r r t g s )

erlr'r{ 134 ?{aR'r:ern5lsr{n'lruf,ufiuf,:cu'ir{rfla(ur) fru6#oro.:rndot(tz) ornffrhvnou

t

o

er'r:'rir 135 runnr:?rn:rcdilrnrrursrnsit:su'irungfr':r6#onuoroduo ornffrJ:vnounr:

Chl€quareT€ts

Value df

Asymp.
sig.

l2-sldadl
reatson
ChFSquare

Llkelihood Ratio

Linear-by-Linear
Ass@iaton

N of Valid
Cases

12.agg"

15.626

5.735

tr)

6

6

1

.000

.016

.o17

a. 9 cdls (et.37d have epected count less than 5.
The mlnimum €oqected count ls .48.

4.4.6.2 nanlsflnurnarrudrurYuf,dru orq f,u 6#acro.rrndos rnu'ir riruluqi

riasorq 264siJ ocfidrnnilnolnuavdrnmili{ fi e uac 4.? olrJiildufinrflu n.t % cio

6#u noui*irll77olAflo{rrndor :ora{il101q#oun'imiorrirfii zs fl rsfirirn?lililolnuasril

nrnili{r fi euac 3.6 nrudlgiilfisrrflu 33.3 o/o cisii#o Robinair/AC 3soxo{rnfo{ uasoluurn

ndruiorrirflu:o fl osfidtn?tilflolouacri'rnrnilir fi r uas t.z nrue{rn'ufinrflu so.oyo

Crosstab

t7

Total1 2 3 4 5 6 7
&unt H1 0

1

Total

4
I
5

3
4
7

6

3

I

6
4

10

10

0

10

7

0
7

2
0
2

38

12

50
Expectec Hl 0
Count 1

Total

3.8

1.2

5.0

5.3

1.7

7.O

6.8

22
9.0

7.6

2.4

10.0

7.6

2.4

10.0

5.3
1.7

7.0

1.5

.5

2.0

38.0
12.0

s0.0
%within H1
H1

Total

0

1

10.50/o

8.3o/o

10.0%

7.9o/o

33.3%

14.0%

15.8%

25.0%

18.0%

15.8o/o

33.3%

20.0%

26.3%

.Oo/o

20.0%

18.4o/o

.Oo/o

14.0o/o

5.3%

.Oo/o

4.Oo/o

100.006

100.0%

100.0%
% withln Hl O

t7 1

Total

80.0%

2O.Oo/o

100.0%

42.9%

57.1o/o

100.0%

66.7o/o

33.3%

100.0%

60.0%

4O.Oo/o

'100.0%

100.0%

.Oo/o

100.0olo

100.0%

,oolo

100.0%

100.0%

.Oolo

100.0%

76,0o/o

24.0o/o

100.0%

a

sis6r?o Sap - on/EEA c 70zA flo{rnfo{ (n1:1{ 136 ) ftanrrnndouril chi - Square tesCopyright by Mahidol University



c

a

a.o.rJ:sr6ru rirqroun nanr:ilnurifro I roz

fi:saiunlrurdortu 95 o/o rir pearson chi - square firirrflu t2.ggg' rirdf = t2 ilauril

Asymp. sie. ( 2 - sided) rflu o.goq rirl#hiuouiuarurufigrufi'ir:sdudxorqfinaruno.rnoto

cio6#oro'rrnds{usrnsirr f,u (nr:r.: t tz )

el15'l{ 136 nanr:?tn:rsfnrrrudrur{ud:sndrrri'llorq(ruN)fi16#orotrniot(r7) ornfr

il:snounr:

Cro$tab

t7

Total2 3 4 5 6 7
rvounl nzN 't.tR

2.00
3.00

Total

5

2

0

5

z
5

0

7

1

6

2
I

6

3
1

10

2
5

3
t0

U

4

0
7

1

1

o
2

IU

n
6

50
Expeded HzN 1.00
Count ZO0

3.00
Total

1.8

2.6

.6

5.0

z5
3.6

.8

7.O

3-2
4.7

1.1

9.O

3.6
5.2

1.2

10.0

3.6

5.2

1.2

10.0

L5
3.6

.8

7.O

.7

1.O

.2

2.O

1E.0

26.0
6.0

50.0
% within H2N
H2N

1.00

2.OO

3.00

Total

16.7o/o

7.7o/o

.o%

10.o%

11.1o/o

19.V/o

.Oo/o

14.Oo/o

5.6%
8.1o/o

33.3%

18.0o/o

33.3%

11.5o/o

16.7o/o

20.Oo/o

11,1o/o

19.T/o

50.0%

20.Oo/o

16.7o/o

15.404

.0o/o

14.OYo

5.6%
3.8%

.Oo/o

4.Oo/o

100.07o

't00.0%

100.0%

100.0%
% within H2N
t7

1.00

2.00
3.00

Total

60.0%

40.0o/o

.Oo/o

1/l,rr no/^

28.60/o

71.4%

.0o/o

lon ool^

11.1o/o

66.7%

2-7/o
100.ool"

60.0%

30.0o/o

10.0%

1OD.Oo/o

fr.Oo/o

50.0%

3O.Oo/o

loo ool"

42.9o/o

ellolo
.Oolo

ton ool^

50. Olo

50.0%

.Oo/o

10o.O%

38.07o

52.Oo/o

lZOo/o

100 00/"

stl5'l{t 137 t{aRt:etntlcfilrnerilunneir:yil'irlri'xorgfi:r6#ocJolrn6o.: ornfrrJ:vnoilR.t:

Chl€quare Tests

Value df

Asymp.
sig.

(2-sidedl
|-earson
Chi-Square

Ukelihood Ratio

Un€ar-by-Linear
Assoclaton
N of Valid
Cases

12.9994

14.959

.073

50

12

12

1

.369

.24

.785

a. 19 cells (90.570) have expected count less than
5. The mlnimum expeded count is .24.

4.4.6.3 fl a n 1 : fi n u 1 n ? il du fru f,dru : s dl n 1 r fi n u 1 riu 6rflo r o.r rndo.r u u d r

riruluqj :vriuilrsntflnsr ocfiriln?luflolouasri1nlnflis ii o uay 4.8 nrrudrdufiorflu

25.0 % cieti#o Sap - on/EEAC 702 Ato{rn:io{ to{a{il1:udlJ rjrc. nsfidtn?lililoltuac

rirnrnuit fi t uns 0.1 nrrldldrJfiorflu rco.oyo cioiili'o sKy/Ep3l,o.:rndo{:cdurinouflnur

cfoudu ovfirirnrrrunolquasrirflln?ri{ fi r rrac r.l nluiirdufinrflu 5o-o o/o
I att

NOUfiO

e

o

Robinair/l770lAflo{tnfo{ :sn':Joqilityqrnvfiriln?'uJ?rol0uasrilalnuil d g uas 0.2 etlu
Copyright by Mahidol University



c
riorfi ninord'rl ruilrinordu!fi n a rvr.l. (rvrnlulaidrnlwar,donr:n-ruurvrinsrns) / 163

I
n1

I

i{rdlfinrflu 7s.0 % cioii#o Robinair/I7?0lAro.:lndo.r tvdlrJiqrgrnEtvfrrirn?lilnoltuas

dtnrorft fi + uas 1.8 nrudteiufinrflu M.4% cioEfi'o Robinair/AC 350 flo{rn+o{ rrasrsdu
var_,4_r__q.vd
ilfruuf,nu1etoililalu0vilrirnrrrunol0unsfi1n1nmft fr 4 uav t.2 nrildrdu n^otflu 66.7 %

flaRl:nndoudr cni - Square test

firirrflu 45.873' rirdf : go uasrir

sioiifo Sap - on/EEAC 702 Anuo,oduo (n151.r 138 )
i-ai,
vf:ynun?'uJtsotJu 95 % Pearson Chi - Square

Aqrmp. sig. ( z - sided) rflu o.o:z rirl#uoiliuaruufigrufi'iusdunr:flnurfin:rrufi,rno1o

6#oroqndo{unneir{fiu (ar51{ 139 )

e|151{ 138 ttan't:ern:'tvfnrudrur{uf,:sudr.r:cdunr:flnur(Hr)fiu6#oclo.rrndosgzy ornfl

il:vnounr:
Grmtab

t7

Tcfal1 2 3 4 6 o 7
W no I

2

3

4

5

6
Total

J

0

0

0

1

1

c

I

1

0
0

0
2

7

o

3

0
0
3
0

s

2
2
2
0

0

4

10

o
0
4

0
0
o

10

.l

0
0

0

2

7

2

0
0
o
0

o
2

&
6
0

4
I

50
Erpecid H3
Count

1

2
3
4

5
6

Totd

24
.o

.6

.1

.4

.9

5.0

3.4
.8

.E

.1

.6

1.3

7.O

4.3

1.1

1.1

.2

.7

1.6

9.0

4.8
1.2

1.2

2
,8

1.8

10.0

4.8

1.2

1.2

.2

.8

1.8

10.0

3.4

.8

.8

.1

.6

1.3

7.O

1.0

2
2
.o
2
.4

20

24.O

6.0
o.0

1.0

4.0
s.0

50,0
%WrU|n H3 1

H32
3
4
5
6

Total

125%
,o%

.vh

.e/o

8.Mo
11.1%

1O.Oo/o

10,tY6

16.7/o

.Oo/o

.Oc/o

.e
2?
14.O%

lZaYo
fi.o%

.V/o

.eh
7S.OYo

.Oolo

18.0o/o

8.3%

8.9/o
33.8/o

.o%

.Oo/o

4.4%
fr.Oolo

8.Oolo

.(f/o
g.T/o

.Oo/o

.ff/o

.V/o

m.o%

14.704

.o%

.E/o

100.F/o

.@/o

2?/o
14.O%

6.3e6

.O!o

.@/o

.o%

.eh

.Wo

4.Oo/o

l(xl.Ool6

1(D.P/o

1@.@/o

t(n.0%
100.0o4

1fl).0olo

1(D.0olo
70 uiithfi H3 1

17z
3
4
5
0

T@t

6{r.u70

.OYo

.o%

.o%

n.o%
A.f/o

1f},f io/^

61.1o/o

14.3o/o

.o%

.Oolo

.OVo

%.trlo
lffi 80t^

33.30/o

33.3olo

.ooh

.ooh

trt.306

.ea
1@.V/o

fr.oo/o

8.Olo
fr.go/o

.o%

.V/o

40.@/o

1rn iot^

60.07o

.@/o

N.O%
.@/o

.eh

.e/o
lmtP/^

51.1o/o

.eh

.eh
14,&lc

.eh
n.eh

tm-oo/^

1UJ..e/o

.@/o

,Oo/o

.0%

.@/c

.e/c
1m.oo6

48.Oo/o

1ZE/o

12oo/o

zo%
8.@/o

18.@/o

lart nol-

o

o
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I

sl !5'lil 139 flaRltetn:1vr{urn'lrlunneir{:yu'jt{:sdunlrflnurf,idrflorolrndos orn{
il:snounr:

Chl€quare Tests

Value df

Asymp.
slg.

f2-skldll
]'earson
Chl€quar€
Llk€llM Rato
Lhear-by-Lhear
Assodadon

N ofVaftl
Cases

a
zt{t.873

4.472

.54

50

30

30

1

.o32

.016

.468

a 42 ce[s (100.0%) have etpected count bss than
5. ThE mlnlmum o(pecied count ls .04.

4.4.7 Haoli6nsr{toft,dugrild?ilqnna dru r?lfl orq :sffunrrGlnil ffu nr:maaou
tttd|la
t lutflto{ lloil!'htilrn't:

4.4.7.t ftnnl:flnulnarrudrurfuf,dru urs fiu nr:rnaoou&urndo{ nu.ir ri:u
ordrqrqdo@ad._a
tl4tutl'lf,sltj 0vilnln?1illlo lottnufllnlnfla{ f, 25 rrav 26.6 fllildld'unnrilu 65.8% ilnr:
tnaisu8rsesa?fi to{a{ilrtfldfi6{osfidrn:rrnolouasdrnleri.: fi t0 uau 8.4 nrrudrd:r

fisrrflu $.3 % finr:rnf;ouffruasnrn (nlrl.r 140 ) flaRl:madoudr cni - square test fi
:vd'unrtrurd ofru 95 % rir Continuity correction firirrflu o.orz rirdf = I rrasril Asymp. sig.

( z - sided) tflu o.qzt rirl#hiooruYraruru6grufidrrnarrilrauil€{fin?riln'rnotnsionr:

rnaiou$rsrnio.run neir{fiu (nr:r{ t+ t )

et'151{ 140 flaRttatnsls#nnrudrrf,uf,:srdr.:rns(Ht)fiunrrrnfioudrurnfo{(J.l) nrnd

il:vnotnr:
a

CrGstab

J1

Total0
uount Hl 0

1

Total

25

10

35

13

2
15

38

12

50
Expected H1 0
Count 1

Total

26.6

8.4

35.0

11.4

3.6

15.0

38.0
12.O

50.0
% wlthln
HI

Hl 0

1

Total

65.87o

83.3o/o

7O.Oo/o

u.Ph
16.7o/o

30.07c

100.0%

100.0%

100.0%
% withh
J1

H't 0

1

Total

71.4o/o

28.6%
loo ool^

&.70h
13.3Yo

100.0olo

76.Oo/o

24.Oo/c

too.ool.

t
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a

el'l:'lit l4l e.taRt:etn5lcf?nn:riluFneirs:y?rd1{rflflf,lJnlrrnnasuffrurniot nrnfrrlrF.RouR.ts

Ghl€quare Teb

Value dt

Asymp.
slg.

(2-sldedl
E€ctSlg.
l?aLlcdl

ElactSlg.
alaldall

rgasgn
Chl€quaro
Contnuity
Conecflon

Ukellhood Ra[o
Flshe/s Enct
Tesil

LlrEar-by-Uneat
Assoclauon

N ofvalld
Cases

1 .3370

.82

1.449

1.310

50

1

1

I

1

248

.427

.u,

.252

.3& 217

a. Computed ordy fure a2 Ebte
b. f cels (25.02) hav€ qpeded count less than E. Ths minlrrum a)e€ded

oount ls 3.60.

4.4.7.2 ruanr:finu1n?ludilfiuf,dru orq tiu nr:rnaiou&srnfor nrdr riau

lr'rqjdr.rorg 264siJovfidrnrunolouasrirnrail;.{ fi ro ,,u, 18.2 nrildrdun^nrfluor.s oto

finr:tnaaouffr$avnrn :o{ra,{il1o1qrloun'jrfiiorvirfr'r zs fl oyfiriln?rilT{ol0uasrirn1qili{

fi tl ttav 12.6 atilxirsirn^ntflu 72.2% frnr:rnfioudruayfl:n uaso'rrJulnn.iruiorrirfi'ugofl

osfirirnnruuolottasrirnlo?{i{ fi o uav 4.2 nrrrdldufisrrflu 100.0% finr:rnadou$rs

d3n?n (nr:x t+z ) ffaRlivterdoilril chi - square test d:sd'untrrrdofu 95 % rir
Pearson Chi - Square finirrflu 3.500" rirdf :2 tlaurir Asymp. sig. ( 2 - sideO rflu o.rz+ rfirft{
'hiuoiliuaurufigruf ir :ssirrixorqfinarrufi.:nolosionr:m6oudrsrndo{unnsil{riu (n1r.r{

143)

ellt'l.t 142 t{aR'l:etn:tsfnrrrudrurYuf,:sudr.rda{o1q(I{2$flunr:rndoudrurn6o.:(rt) orn{
il:vnounr:i

Crossiab

J1

Totel0
g ttzlN t,rx,

z@
3.q)

Total

13

16

6
35

5
10

o
15

I6
a
6

50
Erpecrcd Hz{ 1.q)
Ccrfi Z@

3.00

Total

12'g
1A.2

4.2
3:t.o

a{
7.8
1.6

15.O

18.0

26.0
8.0

50.o
Town||ln
HAn

Han 1.00

z@
3.m

Total

I7!.7/o

61.60/o

1@.@/o

70.E/o

.8%

38.5%
.0%

30,0%

27 1@.006

t(I).o%
too.0%
1{x).0%

-& ruuun
J1

ttzN 1.G)

2.00

.3.00
Total

37.1o/o

45.7/o

17j%
,ta f|ot^

3tl.396

6.Th
.(n6

tfn o*

3E.O%

SZOo/c

1ZO%
lat\ dol^

o
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a

sll:1{ 143 flan1:etnstvrfitrnarrusrneir{:sildruir.:or96'rnr:rnacou&rurndoq ornnrJ:vnou

Ghl€quare Tcts

Value df

As}ntp.
sis.

{2-sldedl
Fearson
ChlSquare
Ukdihmd Rato
Llnear{pLlnear
Assodation

N of Valid
Cases

a
3.500

5.170

.rt3il

50

2

2

1

.174

.075

.510

a' 2 cells (&1.3%) have ereecied count l6s than S.
The mlnlmum oe€ded count is 1.00.

4.4.7.3r.ranr:f, nurnerrudrufi'uf,dru:srYunlrfl nulriunr:rnnaoudrurn:ao.r

rcudr rirulnqj:vdu:J:vnildnur ovfirirnarrunolouasrirnlnui.: fi n uas 16.8 nrudld'u

fisrrflu 54.2 o/o finr:rndouflruhiasnrR ro,{a{il1rsd'u :Jar. nyfirirnarrunolouasrirnrn

nir fi I ttav 0.3 strildrdun^ntflu 100.0 % finr:rndoufirulilavnrn :caYilrYrurufinurnoudu

tsfrrirnrrruuoltttavrirn'rerfii.r fi o uas 4.2 erlilGirdufinrflu 100.0 % frnr:rndoufiru

dvo?n rvriuor4rJ?qq10vfirirn?1ililol0uasrirnrnri'.r fi l ,a, 2.8 orrldld'ufiorflu 1s.o yo

fi nr:tn 6ou 6rsaso rn :vdrrJ?ryrgrsrErvfi rirn?rilfl olouavrirnron i.: fi z uas 6.3 nliliildil
frsrrflu 77.8 % frnr:rnfioufiraare-tn uas:veYilfrsrufinurnouilarunyfirirn?'rilHotounsri-r

nlqili.r fi o uav 4.2 fllilrileiil n'nrflu 100.0 o/o iinr:rnaaoufiruasoan (nffi1{ 144 )
n1:vl9l6fouril chi - Square test fi:sot':lnerrutdsfiu gs % rit pearsoo Chi - Square firirrflu

10.648" rirdf = 5 tlnsrit Asymp. sig. ( 2 - sided) rflu o.osg rfir1#hieJoiliuaruruor^grufi.h

: v 6'u n r : fi n u r fi n : r il ff .: n o t n si o n r : rn do u dr u rn:'o.: usr n si r.r riu (n r : r r t +s )

sl15'l':l/t4 flaR't:itn:'lcfilrnrrilttsrnsir{:sil'irs:v6'unr:frnu1ri:Jnlrrndoudru,ndo{t 01nfr

il:snounr:

ChlSquare Tests

Value df

Asymp.
sis.

f2-slderll
rearson
Chl-Square

Llkelihood Ratlo
Llnear-by-Unear
Assoclation

N of Valid
Cases

10.648"

13.949

1.393

50

5

5

I

.059

.016

238

a. 9 cells (75.0Yo1have expecied count less than 5.
The mlnlmum expected counl b .30.

a

o
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t

rial,fr-niw,ra-o uu rin or a"u! fi n n avr.n. (rnnlulnid,t ulraudunr:riruuruirur fir) I |67

n15'l': 145 ruan1:iln51sfnrrrudrur{'uf,:vrjr.::sdunr:flnur(Hr)fi'unr:rnadoudrsrndo.r(lr)

orn{rJ:rnolnr:

4.4.8 ffaRr:f;nuriloffsnaugrudeuqana siru riln orq rvd'unr:dnur ffu :rnrtos
Aara

tn:o{luo tolutquSnt:

4.4.8.r flanridnurnarrudrufiuf,dru rvre fiu :rnrroqndorl^o nudr ciru
lrqjtvrauru nvfirirnrrrunolnuasrirnlnui.: fi to uas to.e nrilxirpriufiorflu 26.3 o/o r.rn.r

89,950 lJ'lvf ;o{a{rurtnamtfilosfirirnrrruuohuavrirnrnuil fr I uu z.q nrtdrfrufinrflu
33.3o/o :'ln'l 89,950 ulvl (o1t1{ 146 ) flaRltmodoudr cni - Square test iitsdun:rurf,o
&,frtt 95 o/o rit Pearson Chi - Square firirrilu 10.064" rirdf = s uayrir Asymp. sig. ( z - sided)

rflu o.ze t rirlfihiseuf,uaruu69rufidrrflssruuavm{rfinerruff,,rvro1ncio:'rn.rflo{rrndsrl'o

uflneir{fiu (orr:rl t+z )

I

Grosstab

J1

Total0 1nJ 'l

2

3

4
5

6

1t
6
6

0

3

7

35

I
0

0

2

15

1

1

24

6
6
1

4
9

50
H3 I

2

3

4
5

6

tsxpecleo
Count

10.8

4.2

4.2

.7

z8
6.3

35.0

7.2

1.8

1.8

.3

1.2

2.7

15.0

24.O

6.0
6.0
1.0

4.0
9.0

50.0
H3 1

2

3

4
c
o

% within
H3

u.T
100.0%

r00.0%

.Oo/o

75.0o/o

Tl.8o/o

7O.0o/o

45.8o/o

.0%

.Oo/o

100.0%

25.0o/o

22.2%

30.0%

100.07o

100.0%

100.0%

r00.0%
100.0%

100.0%

100.0%
H3 1

2

3

4

5

o

%Wthin
J1

37.1o/o

17.1o/o

17.1o/o

.Oo/o

8.6%

20.o%

100.00/"

73,3o/o

.0%

.Oo/o

6.7o/o

6.70/o

13.3o/o

{00 nol.

48.Oo/o

12.0%

12.Oo/o

2.Oo/o

8.0%

18.0o/o

100.0%

a
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a.o.il:srdu drqroun alanmiinsrifiu / res

sl'l:'l{ 146 flanuatntlvfn2tilf,ur(uf,:sr.rdr,rrna(Ht)riu:rnrro.rrndos(rt) orn{rJ:rnou

t

I

ellt'lrt147 HaRl:etn:tvr{rrn:rruttsrneir.::vil'ir{rlrflrill51n'rnuoroduo rrnfrrJ:vnounr:

Ghl€quare Tesls

Value df

Asymp.
sig.

a2-sldedl
Fearson
ChFSquare

Ukelihod Ratio

Linear-by-Linear
Assoclation

N of Valid
Cass

10.0044

13.696

.596

50

I
I
1

.261

.090

.@

a. 15 cells (83.3% ) have expected count l6s than
5. The minimum ex p@ded count is .24.

4.4.8.2 aranl:Anu1n?1uf,rJfiuf,6'ru org fii :tnrrsqnfosfio lru.ir riru
luqj rir.:ort!26-3siJ ovfirirnelilflCIlouavrirnrnmir fi q uas 7.3 erlildro'ildatfluzq.am

fi:rnr 89,950 lltyt :o{4.:urorgrloundtn6ordrn'r zs il osfirirn?'rur{ol0rlnsrirnrnuir fi s

lras 5.0 striliirdufiotflu zt.a "2" fi:rnr 89,950 rlln uasolqrurnndrniorrirriuro il wfidr
n?lilflolo[tasrirnrouil fi z ttac 0.6 nruiirdilfinrflu $.3% fi:rnt 112,500u'tvt (n1

51.1 148 ) nanl:Ttgtdouril chi - square test ii:srrirnartlrdor?u gs o/o rir pearson Chi -
square firirtflu 32.917' rirdf = 16 ravril Asrmp. sig. ( 2 - sided) rflu o.oog rf,r}i'uoruYu

a

Grosstab

K1

Total89950 100000 105982 109000 112500 11682 125000 145000 200000uount n]

Total

u

1

1U

4

14

o
5

11

2
0

2

4
0

4

3

2
5

3

0
3

'l

0
1

8
0
I

1

1

2

38

't2

50
Expec{e Hl 0
Count 1

Total

10.6

3.4
14.0

8.4

2.6
11.0

1.5

.5

2.0

3.0
1.0

4.O

3.8
1.2

5.0

2.3
.7

3.0

.8

.2
't.0

6.1

1.9

8.0

1.5

.5

2.0

38.0
12.O

50.0
%withln H1 0
Hl 1

Total

26.3%

33.3%

28.0o/o

15.8o/o

41.7o/o

2,0o/o

5.3o/o

.Oo/o

4.0o/o

't0.5%
.o%

8.0olo

7.9%

16.7o/o

10.0o/o

7.9o/o

.Oo/o

6.Oo/o

2.60/o

.Oo/o

2.O%

2't.1%

.Oo/o

16.0o/o

2.60,/o

8.3o/o

4.Oo/o

100.0%

100.0olo

100.0olo
%within Hl 0
Kl 1

Total

71.4%

28.60/o

100.0%

g.5o/o

45.5o/o

lo0-oo/"

r00.0%

.Oo/o

too-oo/.

r00.0%

.0o/o

100-0o/"

60.07o

4O.Oo/o

100.0%

100.07o

.0o/o

100-oo/^

100.0%

.0o/o

100.0ol"

100.0%

.o%

10O.Oo/o

50.0%

50.0%
100.0olo

76.00/o

24.0o/o

100.0olo

arurufigrufi'ir:sduria.rorqfin'lrrufitilolnsio:rnrrolrndo{fro usrncirqfiu (n1:1{ 149 )
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et'l;lil 148 r'laR1titnt1sfnflrufirur{uf:srdr.rrir{e1g(H2N)riurtnmo{rndo{(Kl) n1nfr

il:cnounr:

Grossbb

K1

Total89950 100000 105982 109000 112500 11682,. 125000 145000 200000r/0um nzN 't.uu

2.00

3.00
Total

c
9
0

14

0
10

1

11

0

0

2

2 J
0

4
1

0

3

2
5

i'
0
0
3

0
1

0
1

4
3

I
1

1

0
1

2

16

26

6
50

E eecte( HzN 1.00
Count 2.OO

3.00
Total

5.0
7.3

1.7
14.0

4.0

5.7
1.3

't1.0

.7

1.0

.2

2.0

1.4

2.'l

.5

4.0

1.8

2.6

.6

5.0

1

1.6

.4

3.0

1. .4

.5

.1

1.0

2.5
4.2

1.0

8.0

.7
1.0

2
2.0

18.0
26.0

6.0
50.0

%wmln HzN 1.00
H2N 2.OO

3.00
Total

27.8o/o

34.60/o

,Oo/o

28.0o/o

.oolo

38.5%
16.7o/o

?2.00/o

11.1o/o

.0o/o

.Oo/o

4,0o/o

16.7o/o

.Oolo

16.7o/o

8.Oolo

.0o/o

11.5o/o

8.3o/o
10.0%

16,70/o

.aoh

.0o/o

6.Oo/o

.0o/o

3.8o/o

.Oolo

2.Oolo

2.20/o
11.5%

16.7o/o

16.0o/o

5.60lo

,Oo/o

16.7olo

4.0%

100.0olo

100.0olo

100.0%

100.07o
Towithin HzN 1.00
Kl 2.OO

3.00
Total

35.70h

64.3o/o

.Oo/o

100.0%

.Oo/o

90.9%
9.1o/o

lrlo .Jot^

100.0%

.Oo/o

.Oo/o

1OO.Oo/"

75.Oo/o

.a%

25.O%

100.o%

.Oo/o

60.0%
4O.Oo/o

1fl') rl0/^

100.07o

.Oolo

.Oo/o

100-oo/"

.Oo/o

100.0%

.Oo/o
.t00 00/"

50.07o

37.5o/o

12.50/o
,|00.0olo

50.0%

.Oo/o

50.0%
100.07o

36.07o

52.0%

12.Oo/o

1OO.Oo/"

ell:1ill49 ruaRl;etn:lvfrrn'lrruttsrnsir{:v?rdrldr.rorqfr'u:tn1ro{[n+o.r trn{rl:rnouR.t;
Ghl€quare Tests

Value df

Asymp.
Sig.

(2-sidedl
re:rrson
Chi-Square

Likelihood Ratio

Llnear-by-Linear
Association

N of Valid
Cases

a
32.917

41.685

.402

50

16

16

1

.008

.000

.966

a. 24 cells'(88.9%) have o<pected count less than.
5. The minimum expected count is.12.

I
4.4.8.3 fl anlrdnurnlildilfi'ilf,dru :sdu n15finu1 f,u :rnrroqnfor ru^o

rwdr riaulr'rqj:vdurJ:voilflnulosfirirnrrrunolouasrirnlnil{{ fi s uay 6.2 nrudrdufin

tflu zo.g y" fi:rnr 89,950 u'rvr to{a{ilr:s6'u ilas. ocfirimarilnolruavrirnmfii{ fi I
ttav 0.2 nrilxirdufinrflu too.o oto fi:rnr 145,000 il1n rsdu#rgildnurnoudu nsfirirn?rill'ro
Gl!-ilnrrasrirnrnrir fi g uas 1.3 n1udr6il6nrflu so.o % fi:rnr 100,000 uln rsdu
orlrJiqqrnsfirirnrrtnslnuasrirnlnui.: fi g uas l.l fl1ild16un^nrflu 75.0o/o fi:rnr 89,950

il1fl :sduiliqrgrnEovfirirnnrunol0uasriln'rerui,r fi 4 uas 2.s nrrldtdun^errflu 44.4 o/o fi
:1n1 89,950 lj'ln ttas:sdurituruf,nulsrouilalsnyfirirn'lrrunolounsrirntnui{ fi z ,,u, r.z
snueirdu finrflu 33.3 o/o ft:rnr 89,950 ilrm (nr:r.: 150 ) ?{nn.r:Trodorrir cni - square

o
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I

a.o.ilrcrdu r{rqroun < as
HAn1tflRU1?0U / 170

test dtvdilnarudor?u 9s o/o .rit p"urron chi - Square firirrflu 40.818" rirdf = ao uasrir

Asymp. sig. ( z - sided) tflu o.+g+ rirl#hiuoililauufigrufidr:cdunr:flnurfiarrrufi.rno1n

sio:rnrroqndsrruos ffrnsirrfru (nlrt.r l5l )

et'15'lit tso ruanr:itn:rvr{narrudrr{uf,:srdrr:sdunr:f;ns{H3)riutrnrnolrn6o.r(Kl) ornd

il:cnounr:
Crossfab

K1

Total89950 t(xto00 105982 l0lxloo 1125nO 116a2. 125000 145000 zFo(x)
WNI Hi' 'I

2
3
4
5

6
Total

0

2
0
3
4

tA

o
3

2
0
0
I

71

z
0
0

0

0
0
2

2
o
0
0
o
2
4

3
0

0
0
0

2
5

1

2
0
0

0
0

3

0
0
o
0
0

1

0

2
I
1

0
E

1

I
o
0
0
o

2

24
6
6
I
4
o

50
E)pected H3 1

Count 2
3

4

o

Total

6.7

1.7

't.7
.3

1.1

2.5
14.O

53
1.3

1.3

2
.9

2.0
11.0

1.0

2
2
.0

2
.4

2.O

1.9

.5

5
.1

.3
7

4.O

2.4

.6

.6

.1

q

5.0

1 .4

.4

.4

.1

2

3.0

.5

.1

.1

.0

.1

2
't.0

3.8
1.0

1.0

2
.6

1.4

8.0

1.0
2
2
.0
2
.4

2.0

24.O

6.0

6.0
1.0

4.0
9.0

50.o
-/o I
H3

nJl
2
3

4
5
6

Total

20.4o/o

s%
&t3%

.o%

75Solo

44.40h

n.o%

20.aoh

50.0%

39.3%

.0%

.ooh

11.10h

2..Ooh

83'h
.0lo
.ooh
p%

.0%

.ooh

49o/o

a3%
.Oolo

.o%

,ooa

,o%

2.20/o

6-OYo

12.50/o

.0o/o

.0%

.o%

.o%

2.2
'to.oo/o

4?/o
33.3%

.00/o

.e/o

.00h

.0.6
6.0%

42/o
.Oolo

.ooh

.@/o

.ooh

.v/"
2.OoA

16.70/o

.ooh

3t!.370

1@.Oolo

25.Oo/o

.o%

16.e/o

4.flo
16.7%

.AYo

.OYo

.Oolo

-o%
4-O%

1(Xr.0%

100.07o

100.0%

100.o%

100.0%

100.0%

100.0%
7o taithln H3 1

Kz
3

4
5

6
Total

35.70h

.Oo/o

143%
.o%

21.404

?.8,6YO

lm nol-

45.5o/o

7f 3o/o

162./o

.0o/o

.eh
9.1o/o

1M iOL

100.0olo

.0o/o

.ooh

.o%

.M

.OYo

,M not-

50.0%

-ou6

9o/o

.o%

.gYo

fl).07o
too o%

60.0%

.Oo/o

.o%

,0%

.0%

40.0%

1(x).0%

33.3%

6:loh
.Oo/o

.ooh

.oolo

.o%
tm ool^

1fl1,0"/o

.Qolo

-Oo/o

3To
.QYo

-c%
1,Yl1t6A

&.o%
.o.h

2!i.oo/o

1?.5!o
12'5%

.@h
lnn nol^

lr,-U7o

50.0%
.o%

-0Yo

.(Ilo

.o%
rm&-

48.O%

12.QYo

12.O%

2.O%

8.0%

18.0%
rm n%

I
etl:1{ 151 t{aR't:eln:rcfilrnerilttflnsir{:vfidrr:veTunr:flRUtf,ll:'ln'tc,o{rndo{ 01nfi

il:vnounr:

Chl€quare Tests

Value df

Asymp.
sig.

t2-Rlderll
Feanion
ChFSquare

Llkelihood Rado

Llngar-brLlnsar
Assodadon

N of Valid
Cases

40.8184

42.098

2.005

g)

40

40

I

.4U

.3E0

.157

a. 52 cells (96.3%) have oxpected count less than
5. The mlnlmum exp€cled count ls .02.

o
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I
nju,fi'nim urd'u iln rin urduilr4'n a T vr.n. (rvrnluladdrrurraldunr:rinurniuor ni I l7|

4.4.9 e{anl:Finuritoffsrdilgrud?uqnna ehu rfln orq :vfrunr:Flnsr ffu if;nr:l#
.nufl o{m+ocilo crosdr{u?n'tr

4.4.g.r fl an1:fl nuln?lildilfiuf,dru ur s fiu tGnr:t#q,unuoroduor's nuir
riruluqjrnamu osfirimarrunotouasrirnrnmir fi gs rrns 36.5 srruiirrr'ufinrflu roo.oyo

C d q9r a d r o I n 'rnio.:iiolf{1tl 5o{a{il1tnou{snvfirirnrrruuotouavrirnroraiq fi t0 uas tt.s nrudrdufin

rflu gg.goz rniotru^ol#dlu (nffil{ 152 ) flnRr:fladourir cni - square te* fi:sdunarru

tdutfu gs % rir Continuity correction firirrflu z.gzt rirdf : t uayrir Asrnqp. sig. ( z -
sided) tfl u o.oss rirl#soiliilaruruor^grufi 'irrnasruuavnfrrfi narufiqnolnsiseGnr:1#lru

idl
roqnSorfrs usrnsir{fi'u (fltrl.t 153 )

sn:'t.: 152 nanr:irnrrsfnarufrufiud:vudrqrns(nr)frui6nr:t#.rrurniorfio(rg) rrnd

il:snornr:

a

o
stlit{153 nanr:ttn:rvdurnrrruusrnsirr:v?r'ir{nrflfriJeGnr:ldsrurnio.rfro ornfril:snou

Ghl€quare Tests

Value df

,,symp.
slg.

t -eLldl
Eract Slg.
,tiHalr

EIadSb.
ll*Hsll

rEEON
Chl€quare
Contnulty a
Conectbn
Ukelhood Rafo
Flshe/s Exact
T€sl
Lhrcar$y-l-lnear
AgsocHon
N ofvalH
Cases

6.597

Ls71

5.981

6.465

50

1

I
I

1

.010

.08tt

.014

.011

.05r1 .054

a. Complied only tor a Nlable
b. 2 csls (50.0'lo) havs €rpeted count less than 5. The mbrlmum exp€cted

count ls .rl8.

Crosstab

J3

Total0 1

1v0unr H-t u

1

Total

36

10

I

0

2

2

38

12

50
ExFcted Hl 0
Count 1

Total

36.5

11.5
218.0

1.5

.5

2.O

38.0

12.O

50.0
%within
H1

Hl 0

1

Total

100.0%

&].37o

98.0%

.oo/o

16,70/o

4.Qolo

10O.O7o

100.006

100.0%
%withln
J3

Hl 0

1

Total

79.3/o
A).8o/o

'lfft oo/^

.Oo/o

100.0%

100.00/"

76.Oo/o

24-Oo/o

100.0%

a
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a

t

a.o.rJ:srdl drqroun 4 av
flanltflnu1?0o / 172

4.4.9.2 rlanl:dnuln arudrufiuf,dru orq n'u i6nr:.1d.r1ufl o{rndo{fi o nudr

rirulrnqj rirtorq zl4sil ocfirirnarilnohuavrirnrnmS.: fi z+ r,u, zs.o nrrueirsiufisrrflu

g2.3 % rniolfreld.ilu to{a{iltorqrloondrniouirfru zs it nsfirirnerunolouasrirnrpr

ui.r ii lB uas tz.g srrrudrrTun'ertflu 100.0 % rndorru^o1d.i'ru unsolqilmn.iruiorvirfiuro iJ

ovfirirnarrunolouasrirnrou{.: fi o uas s.e nriliirdrlfiorflu 100.0% rnio.:fio1#.i1s (nr

tl{ 154 ) r.lanr:nnesurir chi - square test fi:vdunerilrdor7u gs y" rir pearson chi -
square firidu !.g23" rirdf = z uavrir Asymp. sig. ( 2 - sided) rflu o.:gz rfirt#hiuouiu

aruru69ruf ir tcduii'r.:orgfinarrufiwrolosioeGnr:ld{rucro{rndo{fiouflndxriu(flr:1.rls5 )

at:'t.t 154 ruanr:irn:rcfnlufrilfiuf,:vndr.:d'l.rorq(gzgfiu?6nr:td.rrurndo.rfio0:) nrn

fiil:vnounr:

t
a'lt'l{155 nanr:itn:rvfnrnrrruttflneirr:vil'ittrixorqrirLifrnr:1#.rrurndosiloo ornfrI

:J:ynounr:

Chl€quare Tests

Value df

Asyrnp.
sls.

(2-sktdtl
Fealson
Chl€quare
Ukellhood Ra{o
Unear-by-Llnear
Assoclatlon

N of Valid
Cases

1.923"

2.693

278

50

2

2

1

.382

.260

.598

a. 3 ells (50.0%) have ex@ed count l*s than 5.
The mlnlmum o<@d count ls .24.

o

Crosstab

.J:r

Totalo
t,oum HZN 1.OO

2.00

3.00

Total

18

24

6

I

o
2
0
2

'E

6
50

Expactgd H2N l.0O
Count Z3O

3.00

Tobl

17.3

.o

5.8

48.0

.7

1.O

2
zo

r8.0
26.0

6.0
50.0

e/o Wltlfl
H2N

HzN 1.00

2.OO

3.00

Total

1OO.Oo/o

923o/o

100.0%

96.Oo/o

.0%

7.7o/o

.Oo/o

4.O%

1@.0%

100.0%

100.o%
'l0O.O7o

%wi0|ln
J3

H2N 1.00

zoo
3.q)

Total

37.5%

@.Oo/o

125o/o

1f)f} iot^

.Oo/o

100.0%

.Oolo

lnn nol^

36.O%

52.O%

1ZA%
too o%
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t
rifl 'fl'etin urif,'o ul rin urdoufi n a

rnio.rfio rwdr

nriliirdilfinrflu

rvr.r. 0vrnlu In?d,nrl, au,n*u nr:rToru rnin srn t) | t7 3

4.4.9.3 r{anr5flnu1n?1ilf,ilfiufd'ru :vd'unl:f,nur riu iGnr:1#{ruc,or

rirulnqj rsriuil:soruflnur osfiriln?1ilr{ol0uayrirnrnni.r fi z+ uas zl.0

I

100.0% rniosfiotdiru:o{a{ilr:sd'uilrs. osfirirnrrrflolouacrirnrel

n{s ii I ttas t.o nruiitriufiorflu 100.0 % rnf,o.:fiold.iru :seiuriruuflnsrnoudu osfirir

n'lrrunolottavrirnrnili.l fi + unc s.g nuldrdufiErrflu 66.7 % rnds.rfio1#.iru :seyu

ortrrJ?qqrosfirirnrtruuolouasrirnrnnir fi + uas g.g nrildrd'un'nrflu 100.0 % tniosl'ol#
.iref :sduil?qrgrnEorfirirnrrrunohuavrirnrnui.: ii 9 uny 8.6 nrildrd'ufinrflu roo.o "z
rnis.:noold.irs ttas:veT:Jritsilflnstoouilaruovfirirnrrrunolounvrirnroris ii 6 uas 5.8

nrildrrTu finrflu 100.0 % rn6o.rru^o1d.i1u (nlr-r{ 156 ) ftaR1:ytFtdourir cni - Square test

fi:vdunlrurdofu gs v, ritPearsonchi-square firirrflu t5.278'rirdf:suasrirAqmp.

sig. ( 2 - sided) rflu o.ooq rirl#uouiuarru6grufidr:s6'unr:f;nurfrnariln'ruotosioef;nr:

1#sruc,o{rnio.rffo unneixrYu (n1:1.r 157 )

eni'tit tso ruanr::^rn:rcfnarilti'urYud:su'jN:ysrilnr:finur(ttl) ri'u ?6nr:ldlrurn*o.:fi0(

r:) ornffrJ:vRouRt;

o

t

Crosstab

J3

Totalo 1

WN HJ1
2
3

4
5

6
Total

24
4

6

1

4

I
I

o

2
o
0
0

0

2

24

6
I
I
4
I

50
ExPecteo H3 1

Count 2
3
4

5

6

Total

8.O
5.8

5.8

1.0

3.8

8.6

48.0

1.0

.2

2
.0

.2

.4

2.O

21.O

6.O

6.0

1.0

4.0

9-0

50.0
%wlthln
H3

H3 1

2
3

4
5
6

Tdal

1@.Ooh

ffi.7o/o

1(X).07o

100.0%

100.0%

100,o%

96.$Zo

.Oo/o

sr!t.3%

.ooa

.OVo

.ooh

,o%
4.OoA

1(x).0%

1(x).0%

1(x).O%

100.o%
1d)-O7o

1m.oo6

t(n.0%
7o wfthln
J3

H3 1

2
3

4
5
6

Total

Sl.0olo

8.3ch

12:5%

2-1lo
6.3%

18.8%
1on Rot^

.OUc

1(x).0%

,Oolo

.o%

.OTo

.o%
1fi).Qolo

.18.d'6

12Wc
lZOYo

zw
r-o%

16.0/a
1(rr rpr^
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t
a.o.ilrsr6u drqroun nanr:f;nuriffo / tza

o

el'151{157 flanlrernilvdtarnarruunnsirr:yu'j1{:sriilntrdnurtiliGnr:1#rrurniorru'o trn{
il:snounr:

Ghl-Square Tests

Value df

Asymp.
sis.

l2-sldedl
rearson
Chl€quare
Llkelihood Rado

Unear-by-Linear
Assodaton
N of Valid
Cases

15.2784

9.156

216

50

5

5

1

.009

.103

.&2

a' 8 cells (66.7%) have elpected count less than 5.
The mlnimum expeded count ls .04.

4.4.10 e.rantrfinutitoi'udugrudauqnna dru mn o'tq :sduntr6inu ffi narrl

srxnrglilnt:fi l{1utlottn5osfio msdr{u3nr:

4.4.10.1 fl a nt:finutn rrudrufiuf,dru ru a riu nrrruarill:olu nllirlru r ol
44 lrordrar

rniorfro nil'ir ciru'luqjtnarru rsfrrirnarruuohuasrirnroili.r fi te uay 12.2 nrldleiu

fiorflu 42.t% finrrruarrur:olu6'rurJ:snf,nrirldsiru ld'iru io{a{ilrrlrflufrrovfrrirn'r'rurlo
or-i
t0rtavnlnlo?t?{t Yr 7 LLav 2.6 nlilii1d:Jfinrflu 58.3% fin'lrruarrur:errffuar:1udn'l?y$Rrfiu

ld'(srr:r'r tss ) flaRlrvredolrir cni - square test fi:vdrnarrurdofiu 9s y" titpearson

chi - square firirrflu 18.850" rirdf = 4 uavril Asymp. sig. ( 2 - sided) rflu o.oot rirl#eroui:J

arur69rufidrurflrrsunvvrfr.rfinnruffqnotosion?'rildrilr;nlunr:firsrurolrnisrfiouqn

sir{fru (qr:N 159 )

sr't:1{ 158 ,,taRl:elntrsr{nrrrudrufrud:smdr.:rna(Hl)fiunrrrudtillrnnlrfirlruvolrnios

fio(ro) nrnfrrJ:vnounr:

a

I

Grosstab

J6

Total3 4 5 6
lllunI nlu

1

Total

10

0

16

o

0
I

5
3
6

u
2

't1

4
7

11

38

12

50
tr)Qeoreo Hl u
Count 1

Total

12,2
3.8

16.0

4.e

1.4

8.O

4.6

1.4

0.0

8.4

26
11.O

6.4

26
11.0

38.0

12.O

50.0
70 lvluun Hl U

H1 1

Total

421%
.Oo/o

32.Oo/o

15.8o/o

.e/o
12.Oo/o

7.9o/o

25.8/o
12.Oo/o

%.7olo

16.7c/o

2,Oo/o

1O.5o/c

8.3%
2-Oo/o

1m.0%
t(X).(F/o

rq).0%
o/o wlthln Hl 0

1J6

Total

100.0%

,00/o

llllJ iot^

100.07o

.Aolo

'loo oo/^

50.0%

50.0%
tno ool^

81.to/c

18.?/o
t00-00/.

38,40/o

03,6%
too.ool"

76.Qo/o

24.O%

too ool.
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O

risrfininsrifi'u turinurdorfioa rn.n. (rn nlu latd,uurraudunr:firuu rnr-nsr nr) | tj s

sl151{ 159 flaR'ttetn:1st{urnetruttnnsir{:smd1{n'rrtfilln?tild'til'rinR't:fi1{1ufloqnfotffo

ornffrl:vnolnr:

Chl€quareTests

Value df

Asymp.
sig.

{2-sld*ll
r€,arson
Chl€quare
Llkellhood Ratlo

Llnear{pllnear
Assoclation

N of Valid
Cases

18.8504

21.939

12.124

50

4

4

1

.001

.(X)0

.000

I
a. 7 cells C/0,0%) have expecied counl less than 5.

The minimum expetied count ls 1.44.

4.4.lo.2 rlant:finutn?tildrJfiufdru orq riu nrrruarill:olu nl:r{rrrur o.r

tirdu6srrflu 34.6 % finrrruaru:nludrurJ:vnffsrrirt#riru ld,iru :o{a{il1o'rgfioun.irmio

rvirfiu zs il nsfirirn?lilr{olluasrirnrnmiq fi o uu, s.s srurdr6'r6o rflu zz.z u finern

dtrntoludrurJ:cilfrnrirtdiiru td.iru uasolqillRn'irr.r?orrird'u:o fl osfirirn?1unol0uas

rirnrou{.: fi t uav 1.9 enux{ldufisrrflu t6.7o/o finrrruarrur:nludrurj:snf,srrirldciru

ld{ru(flr:r{ t60) r'{anlimeldourir Cni - Square test fi:sdunrrurdoriu 95 % rir
firirrflu tr.482" rirdf :8 uayril Asymp. sig. ( 2 - sided) rflu o.tzo r4r

rndo.rfiorw'ir rieuluqj riNorg 2lssiJosfirirn,lrunolouayrirnrafiS{ fi g uas 8.3 nrrl

Pearson Chi - Square

4 9t[ | u q _.i_r_ a I a 4 q r - Gt o d
tl4 tutJoiltu?filunslil1l?1 5v9us?{o'ttliln?lil1I'tyto l09ton?1ildlrJ1:olun15fi1.rr1UXO{trnio.t

fiousrneirriu (nrrr.r 16l )

et1:1.1 160 ftantsiln:rs#nrtrudlfiuf,:cil'irreie{olq(H2N)rirln?rildtiltiont:ti1lt'tuflo{

rnis.:fi s(ro1 n rn{:l:v nou n1:
o

I

Crosstab

J6

Total1 3 4 5 6
W EZN l.|Ju

2.OO

3.00
Tobl

o
I
1

16

U

1

2
6

2
4
o
0

5

3

3

11

5

6
o

11

lo
a

6

50
EIp@d HzN 1.00
Cot[tt 2111)

3.(x)

Total

5.8

8.3

Le
16.O

zz
3.1

.7

6.0

zLZ

3.1

.7

6.0

4.0

5:l
1.3

11.O

4.0
6.7

t.3
11.O

r0.0
26.0
6.0

5n.0
% rfllfitr H2N 1.00
HzN 2.oo

3.O0

Total

33.3%

UI,WO

161%
3a.Oofr

15,404

38.3%

12.Oo/o

.ot6 11.10h

15.104

.oo/a

12.00/6

n.e/o
11.604

il.Oolo
Z|..gYo

273t!6
7".1%

.Oolc

2,O%

1@-O%

1@-O%

to.0%
r@.o%

-6wru |,a l gu
Jo 2.oo

3.(xt

Tobl

37,61o

66,3Yc

63%
1M 60t^

,0%

68.7Vc

33,3c6
rnn n%

3fl.3Yo

&,7o/o

.Oolo

IOO Oo/4

4t.t 70

27,3%

273Vc

t(xr.o%

45.6%
54.5!o

.ooh

1fl!.(I/o

3AO%

52.O%
1?lO%'

tmru
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o

e.o.il:crdu rlrqroun nanr:dnurifiu I tzo

ru^o ornnrJ:sRouR't:

I
o A 4 t t o t v , a dr o t

rir{rucfo{tnTorn-o vruir riaulr,rqj :vdurlrsouf,nul osfirirn'rrunslruasrirnlnil;{ fi 8

uas 7.7 nriliir6':Jn^ntflu zl.z m finnruarur:srludrurj:srf,orirl#iiru l#iru :o{a,{t

rur:srTu rjrs. nsfidln?lilflolouasd1nrniliq ii r rras 0.2 srrrudrsiufinrflu too.o z finaru

anlrvqnrfiu :vdrfturuflnurnoudu rvfirirn:rruwotnunvrirnrnuir d + ,rur 1.3 nlil

drd'ufiorflu 66.7 % finarruarur:oludrurirn?lilf,voledrsdrsasorn :vfruorlrJirgrgrna

frrirnrrrunolouavrirnrouft fi 3 uau 1.3 srrrudrd'rfiprtflu r.o m fin:rruarur:nludru

rJ:snf,srrirt#riru l#{'rs :vdurJirgqrsriovfirirnerililohuasrirnromis fi o uac z.o enrr

rirriufiorflu 66.7 % fin'lrruerrur:nludrurirn?'rrJ6rsoler.irsdruevnan uas finrfiurirurl6'

,ruorilriu,,usffirLauludnruqnrn'u rras:vduriruildnurnourJarunsfirirnarrunolouasrir

nrnmit'fi a ,,ur t.g srriliirdu fiErrflu 66.7 % r4rn:rudvorn{rudruevn?n (er:t{ 162)

a ftaRl:ytodolrir cni - Square test fi:vet'unrtrutfioriu 95 % rit p"ursoo Chi - Square firir

tflu at.stt" rirdf : zo uasrir Asymp. sig. ( 2 - sided) rflu o.oog rirl#uotiualtfigrufrdr

:sdunr:flnurfinrrilff.:ilolnsisn'lrrarrur:nlunr:rirrruto.:rndorfisusrnsirrfiu (nr51.r163)

arrur:n ludrurirnlruasornl'rudrsassrrn ruav rinrfi :rrirsrld,,uori'rriu,,acrfi uar:lu

I

et1t1{ 161 atanr:itn:rc?tfirn?rilusrnsirr:sildxdNorqriun?1udl:J'trnnr:rixrunulrntouo

Ghl€quare Tests

Value df

Asymp.
sls.

t -eldall
rqul
Chl€guar€
Ukellhood Ra[o
Urcar+)allrEar
Assoddon
N of Valld
Casc

a
11.42

14.U5

.19:l

50

8

8

I

.176

.086

.660

a. lf cells O3.3plo) have €lpectgd court less than
5. The rnlrilrrun expected couril ls .72"

4.4.t0.3 fl a n r r fi n u r n a rrl dru fru f,dr u : y sr'u n r : fi n u r riu n r rr a r r r : o lu n r :

Copyright by Mahidol University



I
risr fi ninord'u w rim orduu'nn 'lvr.l. (yrn lulatdruulrauduor:riournirur ili I tn

I

rs.rrndorfi o(lo) orndrJ:snoilRt:

GrGstab

J6

Tolal3 4 5 6
I

2
3

4
5
6

Tobl

o
0

4
0
3

1

16

I
0

0
0
0

0
6

q
,|

0
0
0

I
6

o
4
0

0
0

1

11

u

2

6
11

aq
6

6
1

4
I

50
qPeq@ nJ I
Coffit z

3
4
5

.0
T@l

7:l
1.9
1.9

.3
13
29

16.0

2.9
I
:l
.1

.5
1.1

6.0

z-v
.7
:l
.t
,5

1.1

6.0

c.3
1.3
1.3

2
.9

zo
11.0

5.3

1.3
1.3

2
.9

2.O

11.0

249
6.0
6.0
1.0

4.0
9.0

50.o
-&w nJ 1

H32
3
4
5
6

Total

33.3%

M
6.706

.Oolo

75.W
11.1%

Q,WO

25.OUo

.a%
gh
ffh
,WO

.ooln

12.V/o

10.t'h
ft.7%

gh
.e/o
gh

11.1%

12.O%

tlt.UTo

6.7%
ffic
soa

.Oo/o

11.1o/o

2..Oolo

s%
16.7%
Et3%

1@.O%

25.o%
6:t%
2,@A

l(x).0%
100.0%
1(p.0%
100.o%
1(x!.0%
100.o%

100.0%
"/o rrynhh H3 'l
J62
.J

4
q

6
Totsl

50.0%

.Oo/o

25.00/o

.OYo

1A.A/o

a.?%
lm not

lW.U7o
.o%

,@/o

trh
.o%

.0%
tm no/-

6.1'/o
16.7o/o

.o%

.Oolo

.o%

16.7%
too-oo/"

t,4.570

8.4o/o

.Qo/o

,Oolo

.ff/o
9.1%

'r00.0%

.o%

9.1%
182%
9.1o/o

9.1Vo

u.50h
100.00;

4S.O%

12.O%

12.O%

2.0%
E.0%

18.0%
I nn dqr

9t1:1{ 163 flaRl:etn:tst{nrnrrruttsrnsix:sil'ir.t:vdiln15f;RU1rirJn?'Iildlil1:oR1:rirqruro.:
i a 9t,

rn:oilrJo 01R ryil5y noil R15

el'15'l{ 162 flanffierntlsdn?ludrrr{uf,:c?rdr.::cdunrrflnsr(Hr)riun?tudlill:nn1rfi1{'tu

Chl-Square Tesb

Value df

Asymp.
sig.

l2-sidsll
r€atson
Chi€quare
Likelihood Ratio

Llnear-by-Unear
Assodaton
N of Valid
Cases

41.5114

48.19)

3.549

50

n
m

I

.003

.000

.060

a. 27 oells (90.07o ) have or@ed counl lsss lhan
6. The mlnlmum o(@ed count is.12.

a

4.A.rrfl aor:f; nut{loo'udu grudaurlana shu nrs orrl ?sffunrriincr flu iinrrsirs

non {o{drluEnr:

4.4.tt.t flanlrflnutn?ildilfiuf,dru urs fiu if;nr:ri1uilon nudr riruluqj

tflf,irlu osfirirn:rruflolnuacrirnlo?ri.r fi go uac 35.0 nlild1sTufinrflu g4.7% iunr:riru

noald ro{a{il1nlf,?rrn'rovfirirnalilTrol0uaerirnrnrir fi to uau ll.0 nrtdrdun^nrflu

83.3% ilnr:dtuvtoqtd (nr:r.: 164 ) e.laR1:Trodouril chi - Square test iirsdunarrurds

o

fru gs V" rir Continuity conection firilflu o.+g+ riraf = I uasrit Asymp. Sig. ( 2 - sided)
Copyright by Mahidol University



t
4.e.il:cr6! drqroun nnnr:f,nurido / tzs

rflu o.sto rfirlfhiueruiuauror'grufi'il,nnnluuavr.rq^.rfin:rufi.ruo1,ocioi6nr:rirsnon unR

sir{fiu (strtr.r tos )

erl:'r.r 164 ruanr:irn:rcfnnildufiuf,:cil.jrsrfls(nr)riti6nr:drunon Gr) orn{rjrsnou

Crosstab

LI
Total0 1

UOUM Hl U

1

Total

:tt'
10

46

2
2
4

atu

12

50
Epected H1 0
@unt 1

Total

35.0

11.0

46.0

3.0

1.0

4.0

38.0
12.0

50.0
70 Wlmln
H1

FIl U

'l

Total

94.7o/o

8i|.37o

92.0o/o

5.3%

16.7o/o

8.Oo/o

100.o%

100.0olo

100.0olo

% within H1 0
Ll 1

Total

78.3%

21.7o/o

100.0%

5O.Oo/o

50.0%

100.0%

76.Oo/o

24.0%

100.0%

R1;

I

a

a't:'t.t 165 ruanltalntlvfurnarruusrnsirq:vil'i1{nrflriilr^Gnlrtilrlvtoe orn{il:vnolnr:
Ghl.Squae Tesis

Value df

Asymp.
sig.

l2*ldedl
EnciSE.
a2-skldl

Exa{i Sb.
/'l -sldad'l

r€atsgn
Chl€quare
Conetufty a
Conecdon

Llkelihood Ratb
Flshe/s Epci
Test

Ltrrear.by-Llnear
Assoclatbn

N ofVald
Cases

1.611

.&
1.393

1.579

50

1

1

1

1

.x)4

.510

.zg

.z)9

,2& .2&

a. Computed ony tor a m.tabb
b. 2 cE[s (50.Oolo) have erp€cted count bss than 5. the mhinum oeecned

count b.96.

4.4.rr.2 aanlif;nuln?1ildilfiuf,dru org fiu ifinrrdlunon nudr rirulnqj

drlorq z6-gs il ovfirirnrrrunolnuasrirnrafii{ fr zq uau 23.g nrliirdufin rflugz.3 o/o

f,unr:drsvron'ld ro.:a{il1o1qrloundrfiionirfiu zs il ocfirirn?lufloltunsdrnrnilir fi tg

ruas 16.6 nrrut{rrTufintflu too.o oz iunr:drunontd uaeolqillnn'irnSorrirtiugofl wfidr

n?lilrlolouasrirnrorir fi a uur 5.5 orriirdilfinrflu 66.7 o/o iunr:rirsnon'ld (nr:rl

r.faRlsvtoctourir Ctri - Square test ii:srTunrrurdorTu 95 o/o rit pearson Chi -

o

166 )
Copyright by Mahidol University



I
tior fi nivr ura"r, ru rin urdoln'n a zn.u. Cnnlulatd,nu'pardsnr:rinrurninurnr) / | 29

square firirrflu 6.800" rirdf = 2 unsril Asymp. sig. ( z - sided) rflu o.otg rirt#usiliuarurufi
-^--d-,-- a, r d d Gr I oa
s1ufr 'il :sdudxorqii nrrrufi snolosioeGnr:drsyroer usr nsir{ fiu (fl r:n r oz )

elltl.: I66 e.taRl;emtlsfnarrudrufiu#:cildr{iir{o1q(IzNfiur^Gnr:druytoa (LI) 01n6

:J:snounr:

e

a

erltt{167 ,.raRl;atn:lsdurn'rrruunnsirr:sil'irrdr.rorgflui6nr:rir0non orn{rl:vRoiln'l:

Ghl€quare Tests

Value df

Asymp.
sig.

{2-sldsll
rearson
Chi€quare
Ukelihood Rato
Linear-by-Unear
Assoclation

N of Valid
Case

6.gm"

6.137

5.524

50

2

2

1

.03:t

.046

.019

a. 3 cells (50.0%) have ex@ed count l6s lhan 5.
The minlmum expecied count ls .48.

4.4.rr.3 aranl:frRuln rrrufrrufiuf,dru :sdr nffi fl nut fiu i6 nr:dlunon nu

dr riauluqi :c6'uil:snuflnsr osfiriln?lililohuaudln1o?rii-frzz uas 2z-r nrrdrdufin

tflu gt.l yo iilnr:drsyronld rj:s. osfidrnnrnslouavdrnmili{ fi t uac 0.9 nrruiirdu

fisrrflu 100.0% iunr:drunoo'ld:sdufruilf,nurnoudu osfirirnrlrlfiolorasrirnrnuft fi

6 uas 5.5 srrrdrdufinrflu 100.0 % iunr:rirunsold:cduorqrJirgqrosfirirnarrunoln

ruasri'rn'rnn5.r ii + uas 3.7 orrudrdufiorflu too.o z irnr:riruvrontd :v6'url:^qqrn6nsfi

rirnrrrunolouarrirnrnr.rft fi 7 uau 8.3 nlr,iird:Jfisrrflu 77.8o/o iunr:rirunontd unc:cdu

o

Crossbb

LI
Totalo 1

9qunt HZN 't.Ul'

2.00

3.(X)

Total

lat

24

4
46

u

2

2
4

18

8
o

50
E{p€{red HzN 1.(x)
Count Z@

3.(x)

Total

16.6

4.9
5.5

46.0

1.4

2.1

.5

4.O

'18.0

8.O
6.0

50.0
o/o wllhln
H2N

HzN 1.00

zoo
3.O0

Total

1(x).0%

923Vc

6.7o/o

92.Oo/o

,o%

7,70/c

33,304

E.Oo/o

100.0%

100.0%

100.00/c

100.0%

%within
L1

H2N 1.00

2.OO

3.00

Total

39.1o/o

523/o
8.7/o

1f|ll no/^ 1f]n io/^

.o%

50.0%

5O.0olo

36.0%

SZOo/"

'l2.oo/o

I nn nol^
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o

a.o.ilrsrn'u drqroun nanr:f,nurids I rao

r7tsilflnumouilarsnsfidtnatrunolesrasdrnlnilft ii o uas 5.5 sruaird'u Forflu 100.0 %

dlnlrruasotodrudruesa?n (nur.: r68 ) flaRl:vtodourir cni - square test d:caiunrru
rdutiu gs % rit Peurson chi - square firirrflu 3.9s5" rirdf = s uasrir Asymp. sig. ( 2 -

I

sided) rfl u o.sso rirl#hisoriuaruruo^grufi 'ir:sdunr:finurfi nrrrufirnoloeioi6nr:drunon

unneir{riu (nffil{ 169 )

o'tr1{ 168 alanr:irn:rvr{nrrufrrur{'uf,:su.jr.::s6'tlnr:flnur(m)riui6nr:titunoo (r,r) orn{
il:snounr:

Crosstab

L'l

Total0 1

t
2

3

4

5

o

i2.
6
6

1

4
7

46

z
0
0
0
0

2

4

24

6
6

1

4

I
50

Expected H3
Count

1

2
3

4
c
6

Total

2.1
5.5

5.5

.9

3.7

8.3

46.0

1.9

.5

.5

.1

.3

.7

4.0

24.0

6.0

6.0

1.0

4.O

9.0

50.0
70 Wlmm
H3

I

2
3

4
5

6

91.7o/o

100.0%

r00.0%

1@.O%

100.0%

77,8o/o

92.Oo/o

8.3o/o

.Oo/o

.Oo/o

.0%

.Oolo

2.7/o
8.0%

100.0%

1@.0%

1fi).0olo

1(x).0%

r00.0%
lfl).07o
't00.0%

% within
L,I

1

2

3

4
5

6

Tolal

47.8o/o

13.O%

13.0%

2.2Yo

8.7o/o

15.2o/o

1.]fl no/^

50.0%

.Oo/o

,0o/o

.0%

.Oo/o

50.0%

1@.0%

/|8.0%

12.Oo/o

12.0o/o

2.O%

8.0%

18.Oo/o

tm ool^

a

I

Copyright by Mahidol University



e

rior ql'sriyl ura'o r n rin utd'ol u'o a rvr.r. (rvrn'lulnid,nuwauduor:rYsurninurnr) / rBt

I

s|151{169 e.taR1:arnt'lvlil,rlfl?rrJunnsirt:cil'jt{ssdunffiflnsrriue6nr:drsnso 01n{

il:cnounr:

Chl€quareTests

Value df

Asymp.
Sig.

l2-slddl
Fealson
Chl€quare
Ukellhood Ratio

Llnear-by-Lln€t
Assodaton
N of Valid
Case

3.9A5t

4.674

.814

50

5

5

1

.556

.470

.367

a. 8 cells (66.7%) have ex@ed count less than 5.
The mininurm ex@ed count is .08.

4.4.12 r.ranrr6inu'ritoffantugrudauqnna s1ru rus oq rsd'ilnr:f;nsr ffu nr:fir
narurdrlo fi'uqifi o nr:t#slu lro{dr{u?nlr

4.4.t2.t r.r a n r r f; n u 1 n ? 1 il fril fiil f,dr u ru s tiu n r : fi r n : r r r{r 1 n fiu { ru^o n r : 1 d
{luilil'jt rirulnqjtuf,slu 0vfid1n?1ilfiot0uasdrnrnmi.: fi zq ,ru, 28.1 ntildrn'ufiorflu

76.30/o r{rtodru to{n{il1t}Irlfit!.rovfirirnerilflohunyrirnrnili.t fi g uas 8.9 nriltirrTun^s

tflu ee.t "z r{rlt.iru (nffir{ 170 ) flaRr;vrprdoilfil chi - square test fi:c6'un?1ilrdo

fru gs w rir Continuity correction firirrflu o.ogz rirdf = 1 lravrit Aslqp. sig. ( 2 - sided)

tflu o.t t + ri r lfihi eto il iu aru ru or^g r ud'irrn smuua v u f .: fi n rril fi s uotr sio Rlni ln?.rrur{rl o

du{ffonr:1d{ruusrneir{fiu (nr:r rzr )

stli'l.t'lz0 ?,tan'ls:^rnrlJr{n,lrrudrur{'uf,:srdrqrns(ut)fiu{ru^onr:1#ltu (rs) nrn{rlrsRou

o

o

Crcstab

L5

Total0
|Joum Hl 0

1

Total

z9
I

37

I
4

13

38

12

50
H1 0

1

Total

Expected
Cqrnt

28.1

8.9

37.0

9.9

3.'l

13.0

38.0

12.O

50.0
Hl 0

1

Total

7o udthln
HI

76.3o/o

66.7o/o

74.0%

23.70h

33.3%
26.Ooh

100.0%

100.0olo

100.0olo
Hl 0

1

Total

ToWlmm
L5

78.4o/o

21,60/o

100.00/"

69.2o/o

30.8olo

1o0.ool^

76.O%

24.Oo/o

'l00.ool"Copyright by Mahidol University



a

I

4.o.il:cr6il drqroun amnr:flnurit"u / t82

er15't{ l 7l flaR1:irn51st{nrn:rruuslndt:ril'ir.rrnafiu{fronrrldlruorn{rJ:rnounr:

Chl€quam Tests

VatE dt

Asymp.
sls.

l)abl#ll
E€ciSb.
l2-RHdl

Exad Sb.
(1-sHedl

rENN
Chl-Square

Contnufty
Conecdon

Llke[hood Ratb
Fbhe/s Exaci
TEst

Lhear-by-l-hear
Assocblbn
N ofvald
Cases

.41
o

.082

,426

.ZKXI

50

1

1

1

1

.s06

.774

.s14

.5fi

.707 .378

a. Computed only tor a n tabb
b. t cEns (ZS.O%) hare erQeded count bss than 5. Ihe mtrtnum epecied

count b 3.12

4.4.t2.2 fl n n 1 5 fi n u 1 n n u dru rYu f,dr u o r q f,u n r :ri r n rr I r{r 1 o ril { r^o n r I ld
{ruflu'it rieulmqj d:lorq 26.;isil osfidrnrrrnolo$nsrirnlnfii{ fi n uas 19.2 alil
drdufintilu 6s.4% r{rto'iru :o{a{illolqrloun'irnionirfiu zsil osfirirn?lnilolouauril

nla?ri{ d tz ttut 13.3 a1iliild'rLfintflu g4.4% r{rlo.iru uayolgilrnn'iruiorvirfiusofl oy

firirnrrrunolouasrirnroui.r fi 3 [Lav 4.4 srrrui{rdu finrflu 50.oo/o 'hir{rln (arn{r lz2 )
t-i-il',

ftafl1:nadoun1 Chi - Square test fr:vd'iln?1iltfrofu 95 % rit Pearson Chi - Square firir

tflu 6.710" rirdf : 2uauril Asynp. sig. ( z - sided) rflu o.o:s r{r1#uoniuaurufigrufi.ir

:vrTusia{orqfinrrrun'.:vtolosianr:dln?1ilr{lloriu{fronr:l#.:ruunndtriu (nr:rs rzg )

srlr'r{ 122 flan1;arnr'tsr{nrrrudrur{uf,:sn'irrda{o1q(H2gfrrr{fionr:l#nu 1rs1 orn{

il:snounr:

a Crosstab

L5

Totalo
l/ouil F|zN t.uu

L00
3.(X)

Total

17

17

3
37

1

I
3

13

18

a
6

50
Exp€cted H2N 1.00
Count Z@

3.00

Total

13.3

15.2

4A
37.0

4.7

6.8

1.6

13.O

18.0

8.O
6.O

50.0
%wlthln
H2N

H2N 1.(X)

L00
3.00

Total

94.4o/o

6.4o/o

50.0%

74,Oo/o

5.806
g.60/0

60.0%

Z8.f/o

1(x).0%

1(X).0%

100.0%

1d).O7o
wrmtn

L5
HZN 1,00

2.OO

3.00

Total

45.9o/o

6.9o/o

6.1o/o

1(l0.ool^

7.704

69.?/o

4,1%
100.0%

36.0%
52.Oo/o

12.Oo/o

1fi).Qolo

a
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riarfi nivrora'u unrinurdoilfi na :vr.l. (rnnlulatd,uurrfllrntsnr:fiorurninurnr) / 183

t

sllt1't173 e'lan1:etntlsfrrnarrutrstneir{tsil'imdNorqn'u{fionrrld.rruorn{rJt;RouR.tt

Chl€quare Tests

Value df

Asymp.
sig.

(2-sidedl
Pear90n
Chi€quare
Ukelihood Ratio
Linear-by-Linear
Association

N of Valid
Gases

6.7104

7.7?2

63?2

50

2

2

1

.035

.o21

.o12

a. 3 cells (50.0%) have expec{ed count tes than S.
The minimum expected count is 1.56.

4.4.12.3 fl nnltf;nuln?lilfiilfiuf,dru :v6'rnl5frnu1 fru nrtfi rnnrur{rlr
du{ru^onr:1#trunu'ir riauluqj :sd:ril:snruflnur ncfidrn?rilflolouasdrnrnuir fi rs

ttas 17.8 flrildre':Jfintflu:r..zw r{rlo.iru rjas. oyfiriln?rilflolounyrilnrar4ir fr t uay

0.2 flriliirdun'nrflu 100.0 % r{rlo.iru :vdrfirtrufinulnoudil ocfirirn:rurryolouayrirnro

ni.r fi 4 Lna 4.+ sttildrrYiln^orflu 66.7 % r{rlo.iru :vdror4rJFrgqmufirim?rilflolouas

rirnrnui.t fr + ttav 1.0 srrrdrd'tLfiorflu rc0.0% r{rlosrn:vri'u:J?rgrgrnEnsfirirn?1uy{o10
roi

ttasriln'tet?ti.: fi z uav 6.7 srrrui{rdrfipr tflu n.g z r{rh.iru uasryeYufrailflnurnouilars

ovfirirnrrrunolottasrirnro?ri{r ii o uas 4.4 nruiirdil n'nrflu rco.o % u?rln.iru (nr:rr tzs )
t 

^ - 5-,--s- --^- d- ,. r < rflaRltYl9ldoilnl Chi - Square test mTvd'iln?luttotlu 95 % rit Pearson Chi - Square lrir
tflu u.ttz" rirdf = s trasril Asymp. sig. ( 2 - sided) rflu o.orr rirl#uoiliilqrurufigrufi.ir

:sdunr:dnurfintrruff.:flolosionr:rirnrrrur{r1ofii{fronr:ld.:ruunnsir.lriu(n1:1.r 174 )

er'l:'l{t 174 ruaRltTtni'tstiurnnuttsrneirr:v?rd'r.risel-ilfl'liflnurn'u{n'onrrl#.rruorn{

il:snounr:

Chl€quare T6ts

Value df

Asymp.
Slg.

(Z-sldsll
FeaIS()n
ChlSquare

Llkellhood Railo
Llnear-by-Llnear
Assodatlon
N of Valld
CasEs

14,412"

15.669

1.174

50

5

6

1

.o13

.@8

.nE

a. I colls O6,0%) have oxpec-ted count less than 5.
Ths mlnlmum €x@€d count ls .26.

a

C

Copyright by Mahidol University



I
4.0.il:cr6u riqroun

nanr:iinurif,o I rsa

I

elltlil 175 t{anl5itn:lvfrrrrrudrur{uf,:sudr.r:vet'rJnr:dnur(Hr)ri1{t^on::tdsru (rs) nrn

{:J:vnounr:

Crosstab

15

Total0 IH3 1

2

3

4
5

6

Total

19

4
6

1

0
7

37

c
2

0
0
4
2

13

24

6

6
1

4
I

50Expeded H3 1

Gount 2
3

4
5
6

Total

17.8

4.4

4.4

.7

3.0

6.7

37.0

6.2

1.6

1.6

.3

1.0

2.3

13.0

24.O

6.0
6.0
't.o

4.0
9.0

50.0
% within
H3

H3 I
2

3

4
5

6

Total

79.?/o

66.7o/o

100.0%

100.0%

.o%

Tl.8o/o

74.0%

20.8to
33.3%

.Oo/o

.Oo/o

100.0%

22.2o/o

26.0o/o

100.07o

1fi).0olo

1(x).0%

100.0%

100.0%

100.Oo/o

1(n.0%
% wilhin
L5

H3 1

2

3

4
5

6

51.4o/o

10.g\o

16.2%

2.7o/o

.Oo/o

18-9o/o

100.0qlo

38.5o/o

15.40/o

,oo/o

.0%

30.8%

15.4%

100.0%

48.Oo/o

12.0%

12.0o/o

zo%
8.Oo/o

18.0%
loo-oo/"

o

4.4.13 Hanl:Finur{loffudugrudauqnna dru nns orq rser-unffiGinul ffu fusrou^

nr:lfiru {osdrru?nr:

4.4.13.r fl a nl:finulnttrudrur{u fdru rna fiu riuo ou nr:td.: run u.ir riru
h'rqjrnavru tsfirirnarruilohuacrirnlo?ri{ fi gg ray 36.5 srluiirdlfinrflu roo"t" lf;.ira
5o{a{il'lt11flrt!.rovfirirn?tilnol0uacrirnrnuit fi to uac lt.5 nrJdtdun'nrflu $3% 1#
q'ru (nrfl{ tzo )

Continuity correction firirrflu z.gzt rirdf - I uasrit Asymp. sig. ( z - sided) rflu o.oss firl#
tJou:-udultfigrufidrrnflslt uavfi€rfinrrruffl.rnolocioliusrounuldsruuoneil{fiu (n15.r.r

t ^ .d--- d & .i.fanlsnndounl chi - square test fr:sdun?lilr8orTu 95 % rir

o

r77)

Copyright by Mahidol University
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risfi nimurd-u rlnrin oraorim'n a

t

t

a

rvr.l. (rvrnlulnidrurrralrdonr:r{erurninornr) / 185

en5't.: 176 ,,tanlrarn:1sdn?rildrur{uf,:sr.r'jrsrvrg(gt)fiuriusrounmld.rru (13) orn{
il:snounr:

Gr'osstab

J3

Total0 1

uounr H1 0

1

Total

3E

10

48

0
2
2

3E

12

50
Expected Hl
Count

Total

0

1

36.5

11.5

48.0

1.5

,5

2.O

38.0

12.O

50.0
o/o within Hl 0
H1 1

Total

100.0%

8iil.3olo

96.0%

.Oo/o

16.7o/o

4.Oo/o,

100.0olo

100.0olo

100.0olo
%within H1 0
J3 1

Total

79.2o/o

20.8o/o

100.0%

.Oo/o

100.0%

100.0%

76.Oo/o

24.Oo/o

100.0olo

ell:'1.:177 flnnl:etnitsfitrnrrlttnnsir.::sildr.rrugriuriunounffil#.:ruornffrJ:vRouR.tt

Ghl€quare Tcts

Value df

Asymp.
sig.

(2-slddl
Exacn Slg.
(2-sided)

Exact Sb.
{'l-sldedl

Fearson
Chl€quare
Gontlnulty a
Conec{on
Likelhood Ratio

FishEr's Exac{
Test
Llnear-by-Unear
Assocladon

N of Valid
Cas6

6.597

2.971

5.981

6..165

s)

1

1

1

1

.010

.085

.o14

.011

.0?1 .tg

hn

a. Computed only br a 2(2 tablE

b. 2 cstls (5O.O7o) have e)( pected count t6s than 5. The m Inlmum €x@d
count is .48.

4.4.13.2 fl anltfinutnarrudur{ufdtu orq fiu rfunounr:ldlrunu'ir rieu

qjrir.rorq zl+sflnsfidrnmruilolnuacdrnra?ri{ fizq uav 25.0 nliliirdun-nrflugz.:z

l#.irs to{atillolqfioun'iruisrvirriu zs il nsfrriln?lur{ol0uasriln1eili.r ii re uas lz.3

nrildrdufinrflu too.o oto l#.irs rrasolqil'rrln'iruiorvirfiuro fl nsfiri'rn?lilTrohuasrilnla

uft ii 6 uau s.B er1ud1dil finrflu 100.0%, t#.iru (n1r1.: t?8 ) ?{anlrmndourir cni

- square test fissdunarudoriu 9s o/o rit P"urroo chi - square firirrflu t.g23" rirdf = 2

rtnsril Asr.nrp. sie. ( z - sided) rflu o.gaz rirtfhiususrarurfigrufidr rcduii?{otqiin?'tu

fi.rnolodsliunounuld{rilufl neir{fiu (nr:l{ I 79 )Copyright by Mahidol University



o

o

a.o.:l:crn^u drgroun 4 ao
HAnlrf,ns]1n0 / t86

snt't.r 128 ftan't:irn:1sfn?1ilf,rur{uf,:vu.h.:ri:.:orq(uzlgrYilclunounr:1#.:ru (Jr; n1n6

il:snounr:

el'lt'l.t 179 ruanr:irn:rsr{urnerruunnsirr:'srdrrrir.rorqfi:lriusrounrrl#srunrnftJisRou

R1:

Ghl€q'uare Tests

Valuo df

Asymp.
sig.

(2-sld6dl
Hearson
Chi-Square

Likelihood Ratio

Llnear-by-Linear
Assoclation

N of Valid
Cases

1 g23a

2.693

.278

50

2

2

1

.382

.260

.598

a

a. 3 cells (50.0%) have expected count less than 5.
The minimum expoct:d count is .24.

4.4.13.3 ?.ranl:fi nu'rn arrd:ufiuf,d'ru :vdunl:fl nu 1 fiu dusrou nr:l#rru
nudr rfrulr'rqj :vrTurJ:vCIilfinur nvfirirnrrrunolnunvrirnloui{ fr zq ,ru* 23.0 nrudldll
finrflu 100.0 % ld.itt rjrs. ocfiriln?lililottuasrirn1oilir d r uas 1.0 nrrudrdufinrflu

roo.o vo ldrirs :sd'uritsrufinulfloildu ovfiirirnerrunolnuasrirnrnfii{ ii a uas 5.8 n1u

drriufinrflu 66.7 % l#rirs:vo'uoqrl?qlqr0sfiri1n?'nJflol0rracrilnrnui.r d a,ra, r-s
orrudrdufinrflu too.o "2" l#.iru :vrYurJityrgm6osfirirnrlililotouasrirnrniliq fi g uas s-o

clrildrdufinrflu too.o z l#.irs uastsdilfirgilflnurnourjaruosfrdrn?rililolouasdrnrn

ui.r ii 6 uau s.g nrilxirdil finrflu 100.0 % 'ld.irs (n151.r 180 ) flaR.rrmndourir cni -

Gossfab

J3

Totd0
wu t|:z|\t l.ut,

z@
3.00

Totd

16

24

6

4

o

2
o
2

18

m
6

50ErPeqeo HzN l.(x,
Coiril Z1x)

3.(n
Tdal

17.3

%.o
5.8

4E.0

.7
1.O

2
20

18.0
28.0
6.0

50.0
70 WIUUn

H2N
HZN 1.q)

200
3.00

Total

1(x).0%

9Z3P/o

1fl).Oolo

8.@/o

.o%
7.7/o

.ooa

4.@/o

1tF.O"/o

100.(P/o

1(x).0olo

1m.oo6
7o ttithln
J3

H2N 1.q)
2@
3.(p

Total

37,5o/o

50.Oplo

1zg/c
1(n ncl-

.e/o
1@.V/o

.o%

1AO.Oo/o

$.V/o
52f/o
1ZVlo

1m.o9"

a

squaretestfi:sdun?lilrdoriu 95 % rirpea,sonChi-square firirrflu t5.z7r'sirdf=srlagCopyright by Mahidol University



o

rial.fi-nin urii'rJ l u r?n ora'ox fi n a :vr. r. (rvr n lu I aid,r u, aru urto nr:nia urn :-u or n z, t I 87

rit asvrrp. sie. ( 2 - sided) rflu o.oog.tirl#uoui:rarurufigrufi'h:ydunr:dnurfin:rufi{ilo10

sioriunounr:ld.rruusr nsir{ riu(nr:r{ 1 8 I )

sl151't 180 alanl:aln'lsrinarrufiir{uf,:cild,j.t:seTunr:f,nur(m)n'uriustounrrld.rru (rg)

rrnn:J:vnounr:

a

a sll:1{l8l nnnt:itn:rvrirrnlruttsrneir{:v?r'irr:vsTunr:dnurfrlcfunounr:l#rruornfi

d:vnounr:

Chl€qu,are Tests

Value df

Asymp.
sig.

(2-side.ll
Fe:mxrn
ChLSquare

Llkelihood Ratio
Unear-bpUnear
Assoclatlon

N of Valid
Cases

ts.:lzg"

9.J56

.:t16

50

5

5

1

.(n9

.r03

.il2

a. 8 cells (66.70lo) have otpedrd count less than 5.
The mlnlmum exp€cied courrt ls .04.

CrrFstab

Total0 1(nunI H3 1

2

3
4

5

o

Total

4
6
1

4
I

48

0

2
0

o
0
0

2

24
6
6
1

4
9

g)
Expected H3 1

Count 2
?

4

5

Total

z'3.O

5.8

5.8

1.0

3.8

8.6

48.0

1.0

.2

.2

.o

.2

.4

2.O

24.O

6.0

6.0

1.0

4.0

9.0

s).0
% Yrrithln H3 1

H32
?

4

5
o

Total

100.oo/o

66.7o/o

100.0%

100.0%

100.0%

100.0%

96.0%

,Oo/o

33.3o/o

.0o/o

.0"/o

.Oo/o

,o%

4.Oo/o

100.0%

100.0%

100.0olo

100.07o

1OO.Oo/o

100.0%

100.o%
70 Wrmln
J3

H3 1

2

3

4
J

6

Tolal

50.0%

8.36/o

12.5o/o

2.1%

8.3o/o

18.$Yo

1@.Oo/"

.o%

100.0%

,oo/o

.Oo/o

,00/o

,Oo/o

7(}0,N/^

48.@/o

12oo/o

12.O%

29o/o

8.Qolo

18.Oo/o

I 0|! nol-

I

Copyright by Mahidol University
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I

a.s.rJ:cr6! drqroun
Hanr:flnurifio I res

4.4.r4eran'rr6inuriloffudugrudauqnna s1ru ryrs o1q ?vfrunr:6inu1 fru *alrusnr:
fi mrurol'ldnror c,osdrqu?nr:

4 -4.r4 -l fl a nffi flnuln?TJdt trfilf,dru ur g fi'u felrut nr:ri r.: rutor ldn:ol
uudr ri:ulmqjrnamu osfirirnatruuolouarrrirnrnui.: d n uay 10.6 nrueirn'ufinrflu

3l-6% finr:l#'rru so falil{ :o{n{illnrf,rrf,.rovfirirnrrrunolnuasrirnrnni.r fiz ,ru z.q

oruiireiun^ntflu t6.7 o/o finr:ld.nu :o frr'lil](ot:l{ 182 ) nan.lrylodourir cni _
square test fi:ssiunrrilrdor7u gs z rit Per*oo chi - square firirrflu s.ztq^ rirdf : 5 *ay
rir asraqp. sie. ( 2 - sided) rflu o.ge: ritl#liriuoruiuarurufigrufi'irrflssruuavufrfin.rrrun'r

uolosiofirlurnr:rirnuro{tdn:o.rusrneir.:iyu (n1i.r{ 183 )

el'l:'l{ tgz ruanr:itn:rvr{nrrrudrur{uf,:sm'ir.rd:.:orq(rupfrufrlru.rnr:rir.:ruc,o.rldn:0.:

(rs) ornfrrJ:yRouRt:

911:1{183 nanr:itn:rc?f,ilrnarilttnnsir{:vil'ir.:ria.:orqrYldrltlnr:rirsrurorldn:orornd

il:cnoilnr:

GhlSquare Tests

I

df

Asymp.
sis.

f2-sidedl
|-earson
ChFSquare

Llkellhood Rato
Unear-by-Unear
Assoclatlon

N of Valid
Cases

sin4"

6it06

2A97

50

5

5

1

.383

287

.114

a. I cells (66.7%) haw experled count less than 5.
The mlnimum expected count ls 120.

o

Crosstab

J5

Totral20 30 40 50 80 300
90unt Ftl u

1

Total

5
0
5

12

2
14

5

1

6

E'

3

11

4
3

7

4
3

7

JU

12

50
Expecte Hl 0
Count 1

Total

3.8

1.2

5.0

10.6

3.4

14.0

4.6

1.4

6.0

8.4

2.6

11.0

5.3

1.7

7.O

5.3

1.7

7.0

38.0

12.0

50.0
% within Hl
H1

Total

0
1

13.2o/o

.0o/o

10.V/o

31.60/o

16.7o/o

28.Oo/o

13.2o/o

8.3o/o

12.O%

21.1o/o

25.0%

22.0o/o

10.5o/o

25.0o/o

14.0o/o

10.5o/o

25.Oo/o

14.0o/o

r00.0%

100.0olo

r00.0%
%within H1 0
J5 1

Total

r00.0%

.0o/o

00.07o

6.7o/o

14.3o/o

00.07o

83.3o/o

16.7o/o

t00.0%

72.7o/o

27.3o/o

r00.0%

57.1o/o

42.9o/o

100.0olo

57.1o/o

42.9%
loo-oo/"

76.Oo/o

24.OYo

r00.0%

Copyright by Mahidol University
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a

tiar qt'gtifl ur a'r, rtu riilam-sn u'n a ayr.l. (rnnlula0fi ruilrcatrdonr:fimuuinurnr) / I 89

4.4-14.2 r{an1:flnu1n:rudltfiuf,dru org fiu falrurnr:d1{1uro-r]dn:o,r
vrudr riaulrqi rirtotg 264siJosfirirnarrunolouayrirn'ro?fi{ fr o uay 7.3 nrruaird,un-n

tflu zs.t w finr:l#.rru ro frll.r to{a{rillolr{fioun'irfifonirri:r zs il rvfirirnlunolo
ttacrirnrnili'r id o tlas 5.0 nruairdufiorflrr gr.g "z finr:lfi.:lu 30 delrus uavorgurnndr
nforvirriure fl nvfirirnrrrunolounsrirnrnuis fi z uay r.z srrueirryu fiErrflu :r,s% fi
nuld.rru :o falrur (nls.r{ 184 ) e{aRrrvrodourir cni - square test fi:sdunerrrdor?u
95 o/o rirpearsonchi-square firirrflu 2o.ga4" rirdf:touasrirAsymp.sie.(z_sided)
tflu o.ozz ri r 1 #s s il iu aru ru fi g r u fi d r : v du d'N o r q fi o'r r ru fl'.r fl o 1 o ei o fir lru.: n r : fi r r r u r o r 1 d
n:olunReir{rYu (fl ffi t,: I 85)

e|151't 184 atanr:?tn:rvrinarrufrrur{uf,ivildr.:sialorq(uzlffiudrIu.:nr:rixrutsqldn:o.:

(Js) rrn{rJ:uRorrRt:

I sl1:'l.ll85 runnr:itn:rst{urntrtttsrnsir.::cil'irlriNorgflufrrlurnr:rir,:rurolldn:o,rornfl

il:snounr:

Ghl€qrrare Tests

Value df

Asymp.
slg.

f2-sld*ll
Fe:trson
Chl€guare
LlkEllhood Rafio
Llnear-by-Llnear
Assodation
N of Valid
Cases

zo.rna"

25.tn2

.ilx

50

10

10

I

.o22

.(x)5

.437

a. 15 cells (83.3%) havo expscted count tess than
5. The mlnlmum expeded c<runt is.60.

Grrsstab

J5
zo I so I co I so f--ao --f-3oo- TotalLsun HzN 1.00

2.OO

3.00
Total

0

3

2

b

6

6

2
14

o

4

2

6

2.2
3.1

.7
6.0

4
7

0

11

o

1

0
7

z
o

0

7

1E

26

6

50Expected H2N 1.00
Count 2.OO

3.00
Total

1.8

2.6

.6

5.0

5.0

7.3

1.7

14.O

4.0
5.7

1.3

11.0

2.5
3.6

.8

7.0

2.5

3.6

.8

7.O

18.0

26.0
6.0

50.0

H2N 2.OO

3.00
Total

.Oo/o

115%

38.3%

10.0%

33.30/"

8.7o/o

33.3o/o

28.Oo/o

.Oo/o

15.4o/o

33.3olo

12.O9/o

2.?/o
28.5%

,o%
22.Oo/o

33.3o/o

3.8o/o

.o%
14.0o/o

11.1o/o

192o/o

.Oolo

14.0o/o

1OO.Oo/o

100.070

100.0%

r00.0%o/o rfllthh H2N
J5

1.00

2.00
3.00

Total

.0o/o

A0.Oo/o

&.0%
ann iot^

42.s%

42.9Vo

14.3%
1o|J iot^

.OVo

64.7%

33.3%

36.40/o

63.6%

.Oo/o

l.Jfl io/^

85.7o/o

14.3o/c

.Oolo

10.J fjo/^

28,60/o

71.4o/o

.Oo/o

l nn nol^

38.0%

52.O%

12.O%

too nqa

o

Copyright by Mahidol University
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4.s.il:cr6u drqroun Hanr:f,nurif,u I lso

4.4.14.9 pla nl:flnu lnrrruitrr{ufdru :sdr nlidnu 1 riu drlru,: nl:rir.nu

I

c,o{'ldn:o.:vrtdr rfruluqj rvriu:Jrsoilflnul osfirirnrrrunolnunvrirnrouic fi s uay o.z

crrudrdufintflu gz.g w finr:l#.rru go ,ihlrl.r rjrr. ovfirirn'rrruuolouasrirnrnnft ii r

Itas 0.1 slrildrd'ufiotflu too.o oz finr:ld'rru goo frlu.: :sdur?ruruflnurnoudu rsfirir
nrrrunolnuacrirnroili.: fi z unv t.z srrudrd:Jn^nrflu $.3 % finr:ld.rru :o frlrur
:vriuorlrl?qqrovfirirnerrunolouasrirnrouir fi z uas o.o orrudrTun^orflu 50.0 o/o finr:ld
illu 300 f'llru-rrsdlrJ?qqrotSovfirirn:rrunolouasrirnrnni,r ii 3 uas t.: orrudrsr'rfiorflu

33.3 o/o finr:ld.rru ao #alt.r ttav:vn-ul3turfrnuroourlaruovfirirnerrunolnuasrirnrnu{r

fi z rras t.z srrrJdrd'rJ finrflu $.3 % finr:l,ilrru :o drlu.r (nlrl.r 186 ) e{aR.r5iladoil

rir cni - square test fi:sdunlrurdoriu gs ,yo rir p"ursoo chi - square firirrflu 32.30t^ rir

df = 25 rtavrir Asranp. sie. ( z - sided) tflu c,.tag rirlf'hiuoilir.larururr^grufi.ir:sdunt:dnur

fi narrufiwolosiofraIil{nr:rir.:rurorldnro,qrsrnsir{fiu(nr:1{ 187 )

sl151{l 186 ruanr:itn:rsfntrrudrur{uf,:sud'r.r:so'lnr:finur(m)rilfrIru.:nr:rirlrurocld

n:0.: (J5) nrnffrJ:vnount:

t

CrDsstab

J5

Toblm 30 40 50 80 300uount H3 1

2
3

4
5

.6
Total

3
0

2
0

0
0

5

6

2
2
o
o
2

14

5

1

0

0

0

o
6

6

2
0

o
1

2
11

1

0

2

0

1

3
7

1

1

o
'l

2
2
7

24

6

6

1

4
I

50
Expected H3 1

Count 2
3
4
5

6

Total

2.4
.6

.6

.1

.4

.9

5.0

4.7
1.7

1.7

.3

1.1

2.5
14.O

2.9

.7

.7

.1

.5

1.1

6.0

5.3

1.3

1.3

.2

.9

2.O

11.0

3.4

.8

.8

.1

.6

1.3

7.O

3.rt

.8

.8

.1

.6

1.3
7.O

24.O

6.0
6.0
1.0

4.O

9.0
50.0

% wl$ln H3 1

H32
3
4
5
6

Total

12.5o/o

.Oo/o

3iil.37o

.Oo/o

.OTo

.Olo

10.Oo/o

38.3clo

33.3o/o

gt.3%

.Oclo

.Oo/o

2.2o/o
2E.Oo/o

2O.Eo/o

16.7o/o

.Oolo

.Oo/o

.Oolo

.Oo/o

12.Oo/o

25.Oo/o

33.3%

.o%

.Oolo

25.Oo/o

2,?/o
2oo/o

4.P/o

.Oo/o

33.3o/o

.Oo/o

25.Oo/o

t3.3o/o

14,Oo/o

4.%
1e.7%

.0%

100.0%
50.0%
2,2%
M.a%

1OO.Oo/o

t00.0%
100.07o

100.0%

100.0olo

100.07o

100.0%
% wtthln H3 1

J52
3
4
5

6
Total

60.0%

.Oolo

4O.OYo

.OVo

.QYo

.Oolo

1.ln noa

57.1o/o

14.3c/o

14.3o/o

.o%

.oo/c

14.3o/o

ln'l ic/-

83.3o/o

16.7o/o

.Oolo

.ooh

.Qo/o

.QYo

loo.ool^

u.5%
18.P/o

.ooh

,Qolo

9.1o/o

18,20h
.lo'J 60t^

14,30/o

.Oo/o

28.8o/o

.Qo/o

14.3o/o

42.90/o

lAA no/^

14.3%

14.3%

.o%
14.3%

28.6%
28.6%

loo o

8.O%
12.O%

12.O%

2.O%

8.0%

18.Ooh

|fifr ,10)-

o
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el'lt1{ 187 tlan't:elntlst{urn:rruusrnsir.::sil'irt:vdrrnr:f;nur6'u#:Iu.:nr:rir.:rurosnld

o
4.4.rs flanr:f;nu'r{loffadugrudauqnna ohu rflq orq rvfrunr:Ginur fru :rnr'l#

n:o{ flo{dl{uEnr:

4.4.ts.1 flnnr:finurn'lrrufrrufrufdru urs flu :rnrro.rldn:ol nu.ir riau

luqjrnavru ovfirirnrrrunolouasrirnrsriliq fi ts uay tz.z nrrueird'ufiqrflu 3g.s% fi:rnr
2,000 u-l1l :o{a':il'lt?If,rfrlovfirirnnruuolortasrirnrsrnil fi : Lns t.2 nrildrd'rfinrflu

25.0 % fi:rnr 2,500 u'lvl (n1:1.r 188 ) araRl;ytedolrir Cni - Square test ri:sd'un,lrru

,6utiu 95 o/o rit Peursoo chi - Square firirrflu ts.764' rirdf = to uasrir Asymp. sig. ( z -
sided) tflu 0.t02 rirlflhisoruiuaruru6grufrdrrussruuavufrfinrrilfirvrolosio:rnrruorold

n:otunnsir{ri'u (nr:r{ tgg )

'fl'l:tir taa nanr:irn:rvr{ntrrudilrfluf,isil'jrrura(gl)riu:rnrclotldn:o.: (g) rrnff
a

lJ'VROUR'I:I

n:ororn{rlssRolJR'r:

Chl€quare Tests

Value df

Asymp.
sig.

(2-sidedl
Pearson
ChFSquare

Llkelihood Ralio
Llnear-by-Llnear
Assocladon

N of Valld
Cases

a
32.301

35.288

6.824

50

25

25

1

.149

.083

.009

a. 34 cells (SA.4o/o) have expected count less than
5. The mlnimum expected count is .10.

Crosstab

K3

Total200 1000 1500 1600 1800 2000 2500 2800 3000 3200 3500
uount Hl 0

1

Total

1

0
1

3

0

3 10

c
5 0

1

1

3
,|

4

15

1

16

2
3

5

o

7
1

U

1

1

1

0
1

1

0
1

Itu
12

50
Eryeclr Hl 0
Count 1

Total

.8

.2

1.0

2.3

.7

3.0

7.6

2.4

10.0

.8

.2

1.0

3.0

1.0

4.0

122
3.8

16.0

3.8

12
5.0

5.3

1.7

7.O

.8

.2

1.0

.8
2

1.0

.8

2
1.0

38.0
12.0

50.0
% wtthi Hl 0
Hl 1

Total

2.60/o

.Oo/o

2.00h

7.9Yo

.06/o

6.0o/o

132o/o

41.7o/o

20.0o/o

2.60/o

.go/o

2.0o/o

7.9o/o

8.3%

8.OYo

39.5olo

8.3o/o

32.0Yo

5.3%
25.0o/o

10.0%

15.8%

E.3o/o

14.0o/o

.o%

8.3%
2.Oo/o

2.6%

.Oo/o

2.Oo/o

2.tr/o

.o%

2.Oo/o

00.0%

00.0%
00.0olo

ToWllnl H] U

K3 1

Total

o0.0%
,Oo/o

00.0%

00.0%
.o%

00.0%

50.07o
60 no/^

0O.OYo

.Oo/o

0O.Oo/o

75.0o/o

t4 .)0/^

93.8%
6.3o/o

00.0%

40.o%

60.0%
00.0%

85.7%

14.3/o

00.00/.

.Oo/o

00.0%

OO-Oo/"

10.0%

.o%
lo_ool"

q).o%

.Oo/o

(X)-0olo

76.Oo/o

24.0o/o

00.0%OO.Oo/o 00.o%

o
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a.o.ilrcr6! drqmun

o

a

flanrrf,nurif,u I rsz

el15'1.1189 flnn'ltitn:lsfurntrruttnnsir{:sil'it.:rnf,fiu:lnrror'ldn:o.rorn{rJ:vnouR.li

Ghl€quareTets

Value df

Asymp.
sig.

l2-sldedl
reatS(,n
Chi-Square

Likelihood Rafo
Unear-byLircar
Ass@ladql

N dvalid
Case

'15.7644

16.793

.0,16

50

10

l0

1

.107

.079

.8it0

a. 19 cdls (6.40,/0l have o<pected cqrnt less than
5. The minimum elpe{ied count ls .24.

4.4.15.2 g.lan1:flnu1n?udilfiuf,dru org tiil :rnrclo.rldn:o.r nl.ir rfru
lnqjri:torq26-3sij ovfirirn'nilflolouayrirnrnmir fi ro ,,a, 8.3 n1ilxid'un^nrfluls.s %

filrnr 2,000 u'tvt 5o{a{il1o1qrlosn'iriliorvirriu zs il osfirirn?rur{olouasrirnrnuir fi o
ttas 5.8 nrili{rdufinrflu :r.r x fi:rnr 2,000 u1?l uasolrltJlRn'irmiorvirriu:o il lsfirir
n?lilfloltrtasrirnron{r fi z uau 1.2 erlilxildu n^nrflu :r,3% fi:rnr 1,500 rlrvr (er1

51{ 190 ) ruanl:Ylodoudt chi - square test fi:vsiun?lufiorTu 95 % eir peanon chi -
square firiIflu 28.310" rirdf :20 unvrir Asymp. sig. ( 2 - sided) rflu o.toz rirlfrhiuorJiu
aru ru fi g r u fi 'i r : v niu si?.: o r q fi n l ru fi c v{ o h ei o : r n r cJ o.: 1 dn : o.r un n ei r.: riu (n 1 5 r { l 9 l )

er151{ I90 ftaR1:irnrlvfn, rrufrrufiuf:cm.irrfi.:orq(H2Nyiu:lnrflo{tldn:o.: (r<3) ornff

rJ:ynounr:

Crosstab

K3

Total200 1000 1500 't600 1800 2000 2500 2800 3000 3200 3500
1.UU

2.O0

3.00
Total

0

1

0

1

0

3

z
1

2

6

2

l0

o

0

1

1

I

U

3

4

o

10

16

0

3

2

0

5

3

3

7

1

1

0

0

1

0

0
1

1

o

0

1

1

'tu

26

6

50
EQect€ HzN 1.00
Count 2.OO

3.00
Totral

.4

.5

.1

1.0

1.1

1.6

.4

3.0

3.6

5.2

1.2

10.0

.4

.5

.1

1.0

1.4

2.'l
.5

4.0

5.8

8.3

1.9

16.0

1.8

2.6

.6

5.0

2.5

3.6

.E

7.O

.4

.5

.1

1.0

.4

.5

.1

1.0

.4

.5

.1

1.0

18.0

26.0

6.0
50.0

%wlthh H2N
H2N

Total

2.00

1.00

3.00

5.57o

.Oo/o

-o%

2,Oolo

'i-1.1o/o

3.8o/o

.Oo'/o

6.Oo/o

11.1o/o

23.1o/o

B.3o/o

20.0o/o

.Oo/o

3.8o/o

.Oolo

2.Oo/o

.Oo/o

11.5o/o

16.7o/o

8.Oo/o

33.3o/o

38.5o/o

.Oo/o

32.0o/o

16.7o/o

7.7o/o

.oo,/o

'lO.Oo/o

16.7%

11,5o/o

16.7!o
14.Oo/o

5.60/o

,Oo/o

,Oo/o

2.OTo

.Oo/o

.0o/o

16.7o/o

2.Oo/o

.go/o

.0o/o

16.7o/o

2.Oo/o

(xt.0%

fi).07o

00.0%

00.0%
H2N 1.00

2.OO

3.00
Total

%wllhlf
K3

o0.0%
.Oo/o

,oo/o

00-Oo/o

66.7o/o

33.3o/o

.Oolo

OO.Oo/o

20.ooa

60.0%

20.0o/o

OO.Oo/o

.Qo/o

OO.Oo/e

.o%

00.0olo

.Oolo

75.Oo/o

25.Oo/o

oo.ool"

37,5o/o

62.5o/o

.Oo/o

oo.oo/^

60.0%
4O.Oo/o

.Oo/o

oo.ool"

42.9o/o

42.9o/o

14-3o/o

oo.o04

00.0%
.Oo/o

.Oo/o

oo.oo/"

.Oolo

.Oo/o

00.0%
00.0ol"

.oo/o

.Oo/o

00.0olo

oo ool"

36.07o

52.Oo/o

12.0o/o

00.0olo

o
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a

nril{l9l r.ranrsirnslsfurnrrruunnsi'rr:sr.r'ir.rriarotgfiu5ln1flo{ldn:o{01nf,il:vReiln15

Ghl€quare Tests

Value df

Asymp.
slg.

{2-sldedl
Featson
ChFSquare

Llkelihood Rado

LInear-byLlnear
Asociaton
N of Valid
Cases

a
28.310

26.W

.682

s)

20

20

I

.102

.137

.4,09

a. 30 cells (90.970) have epected count less than
5. The mlnimum elpectd count is .12.

4.4.ts.3 r,ran1:dnu1n?ufrrJfiilf,dru :cdu nffi fi nur fiu :rnrts.rldn:o.r

1R

Chl€quare Tests

Valus dt

Asamp.
sis.

D-cl.lsll
rgNII
Chl€quaro
Llkelihood Rafo
Linear-by-Llnear
Assodaton
N of Valld
CasEs

53.7sf

.16.994

.24

50

50

50

I

.331

.595

.6{Xt

a. 85 cells (98.5olo ) have exp€c'ted count lEss than
5. Th€ minlmum expecled count ls .02.

o

vru'ir ri:uluqj:vdurl:uoilenul osfirirnerruolnuasrirnrnili'{r fi s $as z.z srrudrd'ufin

tflu gg.g w fi:rnr 2,000 u'ryr rjrs. osfiriln?1ililolouasdlnlauir d r uas 0.3 srrrudrdu

finrflu 100.0 % fi:rnr z.ooo urn ;ud:Jriruilf,nurnoudu rsfirirn?'rilr,rohuncrirnrn?ri.r

fi z ilac 1.9 nriliirriufisrrflu ns % ii:rnr 2,000 rllvr :v6'loqrJiq€U10vfiri1n?'uJTro

louavrirnrprui.r fi 1 uas r.3 nrildrdilfiorflu zs.o % fi:rnr z,ooo llln :sduil?cgqror€ov

firirnrrrunolouasrirnrnr,rir fi | uavz.g srrrueird'ufinrflu tt.t % fr:rnr 2,ooo urn uas

:sd'ufinuilfinursrouilarsnyfidrnarrunolouavrilnlnililr fi g uav 1.9 erlr.rxird'il Forflu so.o

% fi:rnr 2,000 ll1?r (nlil.r 193 ) ftaR'l:ytodourir cni - square test d:s6'un?1iltfio

#u gs o/o ti'tPearsonchi-square firirrflu $.7g4'rirdf=s0tlasrilAsymp.Sie.(z-sided)

rflu o.ggr rirl#triuoruiuaruufigrufidr :vsiunr:finurfinlilil'snolosio5rn1ilo{tldn:ocunn

sirrfiu(nr:r{ 192 )

sf t:r{ tgz e.rant:eln:lyfilrnrrursrnsir{:cffdt:sdunr:finH1fiu5rn1to.:1dn:o.:o
I

il5gnoilR1:

v
9.1I

o
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r.o.ilrsrfiil riqroun l.tanrcFnurifrs / t94

,

e|151{ 1 93 atanr:itn5tsffl ?uJfrilr{uf,:c?rdn:sdunr:finur(Hg)riustnmo{tldnio.r (K3)

orn{rJ:rnolnr:

Crosshb

K3

Total200 1000 1500 1600 1800 2000 2500 2800 3000 3200 3500
rlrunl nJ 1

2

3

4
5

6

Total

7

1

o

0

0
0

0

0

0

0

0

2
3

'l o
2
0

0
0
2

10

0

0

0

0

0

'l

1

J

0
0
0
0

4

1

U

2
3

1

1

1

16

z
0

0

0

0

3

5

1

0
2
0

3

1

7

0

1

0
0
0

0

1

1

1

0

0

0
0

0

'l

1

0

0
0

0

0

1

24

6

6

4
I

50
Erpect€ H3 1

Count 2

3

4
5
6

Total

.5

.1

.1

.0

.1

.2

1.0

1.4

.4

.4

.1

2
.5

3.0

4.8
1.2

1.2

.2

.8

1.8

10.0

.5

.1

.1

.0

.1

.2

1.0

't.9

.5

.5

.1

.3

.7

4.0

7.7

1.9

1.9

.3

1.3

2.9

16.0

2.4

.6

.6

.1

.4

.9

5.0

3.4

.8

.8

.1

.6

1.3

7.O

.5

.1

.1

.0

.1

.2

1.0

.5

.1

.1

.0

.1

2
1.0

.5

.1

.1

.0

.1

.2

1.0

24.O

6.0

6.0

1.0

4.O

9.0

50.0
% withir H3 1

H32
3

4
5

6

Total

.ooa

.Oo/o

16.7o/o

.o%

.o%

.o%

2.0o/o

4.204

.OTo

.Oolo

.Qo/o

,golo

?2.20/o

6.0%

25.00,/o

33.3o/o

.0o/o

.Oo/o

,Oo/o

22.2o/o

2O.Oo/o

4.2o/o

.o%

.Oo/o

.ovo

.0o/o

.Oo/o

2.0%

12.5o/o

16.7o/o

.0o/o

.ooh

.0Yo

.0o/o

8.0%

33.37o

333%
50.0%

00.0%

25.0Yo

11.1o/o

32.00h

8.3o/o

.Qolo

.00h

.Oo/o

.Oo/o

33.3%

10.0%

4.2o/o

.Oo/o

33.3%

,Oo/o

75.0%
'11.10/o

14.0o/o

.Oo/o

16.7o/o

.o%

.Oolo

.o%

.o%

2,Oo/o

4.2%
.o%

.Oo/o

.Oo/o

.o%

.Oo/o

2.Oo/o

4.2o/o

.Oolo

.OVo

.Oo/o

.Oo/o

.Oo/o

2.Oo/o

00.0%

00.0%

00.0%

00.0%

00.0%

00.0%

00,0olo
o/o urithk H3
K3

Total

.Oo/o

.o%

00.0%

.Oo/o

.Oo/o

.Oo/o

00.0%

33.3o/o

.Oo/o

.ooh

,Oo/o

.Oo/o

66.7%

00.0%

60.0%

20.Oo/o

.Oo/o

.Oo/o

.Oo/o

20.0%
00.o%

00.07o

.0o/o

.0o/o

.Oo/o

.Oo/o

,Oo/o

00-0o/o

75.0o/o

25.O%

,Oo/o

.Oo/o

.00h

.OTo

00-0%

50.0%
't2.5%

18.8o/o

6.3%

6.30/o

6.37o

00.0%

40.0%

.o%

.Oo/o

.0o/o

.0o/o

60.0%
O0-0o/o

14.3o/o

.Oo/o

28.60/o

.Oo/o

42.9o/o

14.3o/o

00.07o

.Oo/o

00.0%

.Ao/o

.Oo/o

.Oo/o

.Oo/o

00.0%

00.0%

.Oo/o

.Oo/o

.Oo/o

,Oo/o

.Oo/o

00.0%

OO.O7o

,00/o

.Oo/o

.Oo/o

.Oo/o

.Oo/o

oo oo/^

4.Oo/o

12.Oo/o

12.0o/o

2.Oo/o

8.0%

18.Oo/o

on nol.

4.5 araR15fl nslrfiso{ilof,Rrf, ufi {utae,uillRdudlrfl lfl ?lillgu

4.5.1 fl ffnnr:dugruto{:silurir{ruroqndor{io

ildnnrrcloc:suuR'rili1{'ru rfl unr:ilrroliruruofornruulrliln?rrrdurowdor
-,9-------.dir---- e/ d ltg, s 9 o . 3 - . Cilfuornrgfr6osnr: urdnrfru15 Jogdorilrru1e.iluR:slJ?lrRllruRlilfuurisdu uasA{

anil:ntu:vuufitnrrlrdufin'nrurriurilul,,ufuundauqrln:oirondlfiuficionau(oit separator)

riougnqnr{rdutf'ru',,,uf u#ao'nci.rosn (compressor) hftiruqrJn:ui,,unrilfuudoadu(oil

o

Separator) qntgiltun?rru9ouoon(Condenser) ttauRto{uolnrrruduuasfi.renrJ:noofi(Filter

a

Drier ) riour{rrfiulud'l(Tank) d'tg:Jii +Copyright by Mahidol University
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tior.n'n?fl grdu rlurinurdortfi na zn. r. (yrn'[u laid nr u rc ar rirto nr: nis u rnin ornr) / I 95

:rjfi A
--9-- E 9r d d o s - c d
fi a RR'r5fl US'rUR',rrRRlnilil{U[?UUU'tRdUd15vt1n?1il[r,u

4.s.2 qiln:ainau grurl:vnoutyuulf o{nt:frnffi unryuriuurirnffuar:fi rn?rildu

isilil nt:dl.rrudugturo.rrnf orfi orfuosdor:J :y noudruqrln:ofd'rsio lil ddlos

dlil1iori1irruflnrff rLriruruof'ld fio

4.5.2.1 n0il[fl :dlc[of (Compressor)

n o il tr{ i f, tcu o f noo f, ru o d r.r u dr fi q n o o n uu u ru r rd o u:': du fl o { dl : ti'l n : r u rdu

l#q.riiu rncorirt#ar:firnarrudurfionr:rnaaouffruer'r 'lua'hJsrru:yuuR'rrli'r{r,u orr,fiu,,ro

duovrirl#qotu4u^tnAruqodurrud.s rfioeir.r1 flo{nourr{rerqsfuil.:oonldd'rsiohld

4.s.2.r.r uuu36:J }J lo r*.,

noilrn:drcrofiruuEdrJlrJ:rndr dr,:rulnun'rrilryufl o{ruar{orris.r

t_
lrr:!o
l6

lc"rEr.F
IF
IF
IEE
i lt.o

t

o

dqosfilur{nod z g' aufinoqjluds{flo{I:rcrof rarcT:rerofnqulufinosraaouoqilun^anrr

o

orgnnJduurflunr:rnaoouiiduuo to{qnqil fil#oqi z uuu 6o

4.s.2.1.t.t uuu{or?rirlr

4.5.2.1.t.2 uUUdTOtrrilAYl
si

4.5.2.1.2 iluu t59r'r:

dnuaryrornoilrnsdrcrsfuullur{q osfi lur{sruciavluoqjn:r{rufiu

nruruaiafi uacrJarudrumurrnsfri.lfr adunndrulurorn:suonqu
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a.s.rJ:sr6l riqroun nranl:flnurif,u I lgo

4.5.2.2 rniotuunrirfiuuriofiu( oil Separator )

4.5.2.3 rndotn:otn rrruduunsfi { f, nil 5 n(Filter Drier )

4.s.2.4 fr.r 6'nrfi urir gruo f (ruot)
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n.o.ilr:6u drqroun afiilflsarn / tgg

a
lt1t1t 5

ofirjrrsam

s.l nffi r6onl#a6dlu nr:?6'g

a6fid1fiunr:ifun9.:d ra^onldan^sr^duglu rJ:snordrs adfinr:uonuw
i,il

n'1rru6 (Frequency) 9osnc(Percentage) rirtqhutatnfrsr (ArithematicMean) uavdlfius

tljuulelt$lu (standard Deviation) riruafi6irn:rc?il6on1# Crosstab dunlo.r*dufiuf,ros

ilof,umrsdril r?Ifl orq uav:vrTrnr:flnur fi'ilflofrunrldru rirurin nrrrn{rr n?lilul? n?'rrJ
4i d9 i

4.r fl Er{o Rlitna'oufflu t1n1 i6nr:1#.rru n?1ildrilr5o1unr:dr.:ru ifinr:drunoq n?ril

r{r1oflu{fionr:l# ,iuuruunrrldsru drll{R15fi1{lu1,o.:'ldn:o.r uny:rnr'ldn:o.: u#r6q

ta^o n ld Chi-S quare tests yt e do u n'l r ru ri'ru r{u f rdo m r ri r n a r il un n si r.:

s.z ofi rj:rs,r.tan't:f; nurdrudrqu?nr:

s.z.r {loftidaurtrnnadrilr?'rfl o'rr{ :sffunr:f;nur losr?rrnarruffur{ud:vndNrloos
2r!-Ara
9nu1{1l4uR1fo{tn:O{t SlRtl{tu:R't:

s.2.1.1 fl n nr:fl nsr nrL'ir riru rinnuu,oduo fi n arrudrur{uf,riuurso drlfi riu

drrYtgvrrla6O'firir Asynp. Sig (2-sided) = 0.009 u,tgrfi.ruarsrsfiuu']n'lrrufinludrurirurin
Atv

1|o{rn:o{n1{nu

s.2.1.2 ata nr:dnu r nldr rirnrinnuo,oduo fi nrrrudufiuf,fiu orqodr.riiriu

drrTqvrr.rafisr^ firir Aslmp. sig (2*ided) - 0.001 nu{ifiorq rloun.jrnforrirfiu zsiJ uas ze-gs

fl drutuqjovfior:errrirmfnrounforfi tzo fiIaniru rirunufifiorgrurnndrnfonirfru go fl
o s fi o r:fl Ti1r,r rinr s.: rndor fi t gs uas 308 n^la niu

s.z.t.g rua n r :dnu r nu'ir riru rinnu o,odu o fi n rrr firur{u f,fiu: s n'u nr:fl nu r

odrlfiriudrn'tyrnr.rafiO' firir ery-p. Sig (2*idea) - o.ooo frfifinaruf:v6'urJ:vnrufinurd.r

orlrliqrgrrirulnqjovfior:arrraoondinrinii tzo fiIaniru drriufrdfinrruf:vo'urlsqtgrn5

ocrfiondrfirinfi rss Lrry z4z

O
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s.z.z floffr,dauqnnadrurltfl olrl :vdunr:finur Insmrneruffufiud:sfiirsiloffr,
9tYAra
otiln?1uR?'t{ljo{tnf o{ olnTl{u:n]:

s.z.2.r fl anl:f;nul nu'ir narun{rro.rrndor fi nrrruf,ur{uf,fruurasdrdriu

drdqvrr.rafifi firir Asymp. Sig (2-sideO = 0.009 nlf,il€{rtasfluiiuu?n?rrufierludrunrrru
srA.e

R ?'t{ fl o{l tn : 0 { 9t't.t Ru

I

odr.rfirisdrdtyvrrtafifi firir asy-p. sig (2-sided) = s.soo {iifinrrruf:cduil:s€rtrflnur6.:
t9

oq:l?rgrgrrieuluqj orfi o lrillrdo nnarun{r.rfi u fit drr,ril flfi fi narrf:vrTlrJ?qqror6r v
r949,aa

taoRft?ltJR?1.:vt 54 u?

s.zs iloffsdauqnnadrilrnfl orq rsffunr:finur Tnsnrnarruffrufiudrsudrsilod'a
TtAla
alun?1ilu-t?1,o{tlnro{ olRtl{tu:R't:

a , A d u @ Ja
5.2.3.t fl a nr:ARUl n il'ir narilul?fl o{tn?os fi nlildilfiurifi'rrn gotir.rfi rig

dtrYqvrr.:afiO' firir Asymp. Sig (2-sided):0.009 tv{f,ilq^{unvs'luiiuu?n?rtfioludrun?1uq{
dra

10.:tn:o.il9tlilRu
d r A d @ e lu I ds

5.2.3.2 9{ARl:dflu',l 1{lj?',r n?',llJtJ',l?lJoiltfito{ iln?lilduflu!nilo1qoul{tilut,

drrYqvrr'radsr'ftrir Aslmp. sig (2-sided) = 0.001 nufifiorq rloundrufouirfiu zsiJ ua} za-ls

o il deulnqj0sfl^0lionn?1ilul?flo{rn6o.rfi or d? ri'runufifiolqurnndlilionirfiu 36 fl ov
.9

lir or:urn?ril srar grtnio.r I oo u^?

s .2.3 .g fl a n 1: fl n u r fl u dr n r r il s 1 ? fl o { tn+o { fi n a r u d'ru rt'u f,fiu : v dl n r : dn s r

odrtfirit drritynrsafier^ firir nsv-p. sie (2-sided) = 0.000 fliifinrrrufl:sduil:couf;nur6.r

oqrJirgqrriauluqiwn'0'rianr6onn?1uunfi $ d. druiuf,iifrnrrruf,:vriurlitgryrn5rv
ajj

taonfl?lilu1?Yr 100 u?

5.2.z.z r.ran1:finu1 fl il'ir n?1iln{r'rrosrndor fi nludrufr'uf,riuorqodrsfiriu

drrirgvrr'radsr'firir Asymp. sig (2-sided) = 0.001 nufifiorg rlosn'irfiiouirril zsfl rnv ze-zs
Affor€9tfl drulrnqj0sfl^0liilrn?liln{1{fl0{rrn6ocfi u fii drunufifiorqurnn'irrforrirtiu so fl os

fi qr:srnuilnirrcrssrndosurnndr u dt

s.2.2.3 fl a nl: fi nul n u'ir rirr.r rin r o { rndo { fi n'lrt d'u fru dfiu:s 6'u n r: f, nu r

s.z.l rlfoo'adruqnnadrurvrfl o'rq :cfiunr:Flnur fasnrnrrufrufiudrcildNiloffr,

a

ctAra
o1iln?'tilg{t,uo{tn:o{ olRxl{utRlt
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5.2.4.1 fl a n1:flnu 1 nu'ir n rrruq{ fl o.:tndo.: fi n arrufrrur{uf,riun r aodr.r:iriu

drrTtgvrr.rafifi firir Asymp. Sig (2-sided):0.009 rflf,il€.trasslr,iiuu?n?rtfioludrun?luq.t

roqndorsirsfru

5.2.4.2 atanr:dnur nu'ir n:rruq{fl o{rn+o{ fi nerrudur{uf,rYuor godrsfr riu

drriqvrrsafisr^ firir Asymp. Sie (2-sided):0.001 nufifierq fiosn.jrfiiouirf,u 2siJ uas 26-3s

il riru},rqiocfior:onn?1ilq,{ro{rnduod sg d, ,iruoufifiorgrurnndruiorrirfiu ge il ns

finr:arrnrruqonuuofo{ 50 d?

s.2.4.3 ata n r : fl n u r vt u'i r n r rll u'r. n u o,orou r fi n r r x dru rt'u f,fiu : s du n r : f, n u r

odrlfiriudrrftynrsafirr^ firir xy.p. Sig (2-sided) = 0.000 niifinrruf:sdr.lil:vnrufinur6.r
oqrJ?qqrri:uh,rqjorfior:arrra^onnarruq'rfi 3e ii? druiufrdfinrruf:rdurJiqqrorSosrdon

rgdA
n?l:.rq{n 50 il?

5.2.5 tloo-ttdauq nnadrutfl fl orq :go-uRr:6i ncr fosfi rnarruffrufiudrsndrsrlo ffr,
2t--4 A r a
9t1Ud1,0{tn:o{ olnut{njf Rl:

s.z.s.t rua nr:f,nur nu'ir fl tounior'hifr nnrudrur{udriurn e uraufr ura v

sr u fi uu rn rrru n^o lu dru fi r o.r rndo.: nr fi ou fiu

s.2.s.2 na nr:finur fl udr fr c,o': rnio.:'hifi n rrruf,rur{uf,riuor g r1 nri'Norqfi

uu r n a r ru 6o tutio r fl nr ru^o u fi'u

s.2.s.3 nanr:dnu r uu'it f, roqnio.r fi nrrruftn{uf,riu:ydu nr:fr nurodrrfi
q o o aad I

riodrrTqvrrta6O^ firir Asymp.Sie (2-sided) = 0.023 fliifinrrtftsriurj:sarufrnurdrrTrsrufrnur
elouetuttau :Jrr. d.rrJ?qrgror5 rieutnqjovn^or:urrdonfluol drr,ril{iifin:rruf:vdurTruru

dnurnouilarursra^onflrll uasfl cJrarrdor

s.z.e {loffs,dauqn na drilr?rfl olq tso'u nr:f; nur fosmrnarruffufiud:sndrrrlfo o-u

v Av AdruBriomqnTor orndr{u?nr:

s.z.G.r n n n r : f, n u r n u'ir 6 #o r u o rodu. fi n a r ru dr r{u f,rYu ur ao tj r r fi riu d r6'ty

vrr.ra6O^ firir ew-p. Sig (2*ided) = 0.009 nramfiruarrrsfiuu?nlufinludruddoorolrnfol

sirfiu

5 .2.6.2 fl a n r : dn s r yr u'i r 6 #o r s o rudu o fi n r r u dr r{u f,fru o r q o ti r.r fr riu dr6'q

n1{d6fi firir erymp. Sig (2*ided) - 0.00t uufifiul,1 rlosn'jruisryirfiu zs iJ uac 264sn
ei'lutuqjovfior:arr6r?o RTI/rx 600 rieunufifiorqrurnn'irrfsryirfll go fl rsfinr:arrfifo

RTUTC 670 E

o

a

Copyright by Mahidol University



a

rirufi nins'lns uurimsrdrlilfi nn rvr.r. (tyrnlulnfifi nar.lrcc{ilrdanrn{ruurnfrimnr) / 201

s .2.6.3 fl a n 1 : fl n u I n u d r 6 r?o t o t tn:do.r fi n : r ru f,ru r{u frYu : c nlil n r : fi n u r o d r I
firiudrrYrgvrtdfisr' firir Asymp. Sie (2-sided) = 0.000 fliifinrrufl:sduil:yotfinsr6.r
o q rJiq q r ciru tr qi o v n^ o r : il rE #s Rrlmx ooodr u iu {ii fi n e r u f: v d'u rliry q r nE o s rf, o n6 r?o

RTI/TC 670 E

s.2.2 rloftidaurlanarirutlrfl oq :cffunrr6insr Isrsnrnarruffufiud:sfijrrrloo'r,

sirunr:rndourirsrndos orndrsu3nr:

5.2.7 .t am nr:dnur uudr nr:tnnoou firsrndo.r hifi nrrrudrur{'uf,rilry{fl nrrl

ufrlrravmufi uurn'lrufiotudrunr:rndoufilsrndo.r rtrfiouriu

O s.2.7.2ruanr:f,nsr nudr nr:tndouffrurnior trifinarrudrur,rhf,fi'uorg rXnria.r

orqfi uurnrril6fl tudrunr:rndou&ru,oiuo nrruooufru

5.2.7.3 ruanr:dnur uudr nr:tnaooudru,oduo finerrudrufiuf,f,u:sriunr:

flnurodr.rfiriudrriryvrr,rafifi firir Asymp. Sig (2-sided) = 0.001 frdfinarruf,:cd:rftuildnur
n o u du d.: il?q q r orE eir u ln qj n r : tn aoo u dr e, a y e : n {fi fi n a r ru f: v n1:l rJ : v o ru fi n u r o v fi o r : s 1i r

nr:rndou$rshiavqrn

s.z.s floftrciauqnnadruurfl orq :sffunr:f;nsr fosurnarruffrufiud:strir{flod's,

s1r u:r nrcrorrndorruoo o r ndr{u?nr:

5.2.8. I atanr:dnur ilu dr tlnrto{rndorffo hifi nrrrudrur{u#riuurs rnanfi .r

uayyrufi uuanrril6eludru:rnrroqndorru'o rufioud'u

5.2.8.2 ata nr:fi nur nudr :rnrto.: tnds.:fi o fi n trrudrur{uf,f,u orqo tirlfi riu

drr{'qvrr.rafifi firir Asymp. Sig (2-sided):0.040 rlnrie.rorgri:ulnqjfiuu:nlrun'nludru:rnr

a cro{rndo{iloo gg,ooo rllyl

5.2.8.3 fl a n l:fi nu r u:-l'ir :r n rcr ot tndo q ruoo fi n rr ru dur{u f,fr:r : v dl nr :f, n u r

otirsfirisdrrYrgmrsafiot^ firir asymp. sig (2-sided) : 0.000 v;ntvdunr:flnurrirulmt$ fiuua

nrrrufisrludrurlnlfl o{rn5orfio 89,000 llryl

sz.q iloftidaurgnnadruriln orq :cffrl nrrfinur fosurnaruffufiud:cfi drsiloffs,

druiGnr:l#crumqn€orfio orndxu?nrt

s.2.s.r ata nr:fi ns r n u dr if; n rrldt ru ro'r rndo I t'o hifi n rrru fri r{u f,tYun r s
tnauq'lunvsrufi tturnarrun'nludruif; nr:t#rruroundo.r$onrr'ouriu

s.2.s.2 ota nr:fl nsr nu'ir i6 nr:ldquroqndoluoo hifr nrtrudrur{uf,fiuors

v1 nrixorqfi ttuenrrufi oludru?f; nr:ld{ rucro.trndorfi onrfrou fiu

o
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s{.o.ilrvr6il drXroun ofiilnsnn I zoz

5.2 -g .3 e{ a R'l : fl n u I rT I d r i6 n r : 1#r t u r o.r rn f o s ruos fi n r r ru f,ru rYu f,fiu : s ryu

nr:flnsrodrrfiriudrdqnndfisr^ firir esy-p. Sig (2*ided) = 0.000 qn:vrTunr:flnurri.lulmqj

o s fi r r:er ririf; nr:1#.r rur ot rndo r u's 1#.i r u

5.2.10 tlloo-udauqnnae1tutilfl org :ufrunr:Flncr losnrnarufrur{ud:cfiirrfloo'g

sirunarusrur:$1unrflilolu"uu,odosfio orndxu?nrr

o1 o lo
fllJilutnilr?1f,

4u
tfiilouRu

veJv
dilflilrRlJ01rl

f,'u

5.2.10.3 flan1tf,nu1 nudr n?'tudlil'rrnlunrrdrlluflo{rndo{fiofin:rtl

drurf,uffi'u:vdunr:finurodr.:fi riudrrTqvrnafi o^ fi rir er1-p. Sig (2-sided) = 0.034 :y6'u

il :s o ru fi n u r 6.r :v d'u rit uil dn u rfl o u :J a r sfi o r: s li r n ar ru ar ur: n lu nr: fi r { r u c, o undo s iloo fi

n?1ild'ltJltnludru:J:vnfrorrirl#dru l#.ita uay:yd'u ilas. u^nr:arlirnerruarrur:olunr:

drsru{o{tndo.rfio finrruarrur:oludruriro?'uJdsolell'ra flrflavn.o ,,uori'rriu uayrfirar:

luanllvqnrn'uld

s.z.rr ilo ffuciauqnnas1rutns arq :vffu nr :61 nur fosuroaru#ufiud:cfl drclToffr,

siru?f; nr:dlsnoo orndrsu?nrr

" s.2.Ll.l flanr:flnur nu'ir i6nr:rirc,mon'hifinarrudrur{u#rTuurs rnaufir
ruavsrsfi uurnarrufi nludrui6nr:drunonnrrooud'u

5.2.11.2 ruanr:dnur nl'ir i6nr:rirovrosr finrrrudrur{uf,riuorqotir.rfiritr

drdrgvrr.rafist^ firir Asymp. Sig (2-sided) = 0.049 qnria.rorgfiuu?n?'tun'nif;nr:rirgnonlnu

fi n r:ar liriu n u rirsn sn ld
s.z.r | .3 na n r : fi n u r n u'i r if; n t : ri r s n s o hi fi n rr u dru r{u f,du r s du n r : fl n u r

q n : v du n r : fl n u r fi uu r n r r u fi n 1 u dr uif; n u d r sn o n rr ruoo u riu

s2.12{loffuciaurlnaashutnaorq:vffunr:FinurIsrsnnarilffilr{u#rcfi drrrloo'g

drunrnirnarurr?r1offu{uoonrrt#sruorndrsu?nr:

s.2.r2.r nanr:flnur uu'ir nr:drnrtrur{r1ofru{fionr:1#,rru hifinatu
dru r{u f, tiu rn a tu Ru tn^ r ua s sr u fi uu ? n ?'r r n^n R'r : fi r n a r u r{r 1 o fiu { fi o n r : 1#.r r u nr fi o u fiu

5.2. 10. I atanrrflnsr nudr nrrruarrr:olunr:rtrquroqndorru^o'hifi nrrru

rnartlruarmsfi uu'lnaru6nludrun?rildrrJ'rsotunr:rirrruroqndosfio

5.2.10.2 runnr:dnur nudr narruarurrolunufirrruroqrndorfiohifinrrr

4nriNor gfi uurnarrufi olu6'runarruarrur:olu nrrr{rrruroqndorfi ornroou

a

o
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s.2.12.2 fl a n1:fl nu 1 nudr nr:fi ln ?rur{110 flu{ru^onr:1#rru fi n arr firur{u f, .

fluorgodr.rfiriodrn'qvn{f,fifi firir errup. Sie (2-sided) = 0.00+ nufifrorq rlosn.jrmforvirdu
zsfl ttas 2l4siJdluluqjovu1rlo.irrr ciaunufifiorgrurnn'hmiorvirn'l:oil ocr{rtrurn

5 .2 -12.3 am n r : fl n u r n u'i r n r : fi m r ul{r 1 o rYu {ru^o n r : t #.r r u fi n r r u f,ru r{u f,
rTu:ssTunr:flnurodr.rfiriodrrYryvrrra66 firir Asymp. Sig (2-sided) = 0.017 qntvdunr:dnur
ri:ulxqi osfiounr'jrnr:rirn:rrur{rlod'u{fionrrldrru r{r1o.irs

5-2.19{loo-udauqnnaffrutnsorq:vffunr:finurlosurnaruffrur{udrvndrsrloo''

sirur?usr uu nr:lfsru o rndrsu?nrr

s-2.13.r nanr:finur nu'ir rfunounr:l#rru hifinrrudrufiuf,rTurns urs
ufr uravmufi uurnarrfi eludruriusrounr:l#.rruruu^oun-u

s.2.r3.2 nanr:finur fl ildr qiusrounr:l#qru trifi n rr u f,ru fru f,n'uo r qq n

rir.r o r q fi riu o o u n r : 1 #r r u u.r uoo u riu

5-2.13.3 ruanr:flnur urLdr dunounr:1d.:ru finrrrudrurfluf,riilrcaliunr:

dnurodrrfiriodrr{'qvrrlafrfi firir Asymp. Sie (2-sided) = 0.000 4n:vdunt:finurcirulnqj ov
A'J
fr or:ulirrTusrounr:1#rru ld{ru

s2-t4 rlloffucfauqnnas1rutns org wffunr:finur fosnrnerruffr.rfiud:sildr.rr]offsJ

siruffalrumr:rir sruc,o.r'ldnros orndxu? nr:

5 .2.1 4.1 n a n r : fi n u r r r l'i r f'l I r t n r : ri r u u r o q 1 #n : o.t fi n r r ru drt r{u f,ril ru a

odr.rfiriudrrirgmrtao^fr firir asymp. Sig (2-sided) : g.ot* rnmrt!.:uavsrsfiuu:nrrrun^nlu

drufalru.r n r:r{ r{ ru cJ o.r'ldn : o,r sir.: d'u

s.2.1 4.2 run n r : dn u r n u'i r fa Iru t n r : ri rr r u r o.r 1 dn :o t hifi n arru dll r{u f,fi'l
, <o1 o

o r 11 4 n ria r o r g fi #r It r n r : ri r { r u I o q 1 dn : o.: rn fr o u riu

5.2.14.3 fl anr:dnur ul'ir frltrnt:rir{ruclotldn:o.r fi narufirurf,uf,fru

:sd'unr:flnurodr.rfirisdrdryvrr.rafisr^ firir Arymp. sig (2-sided) :0.026 fliifinarufiln:go'u
riruluqjnvra'on 50 fralru.r 5o{airu.rnsr6onii ro #rlus

5.2'15{loffucf auqnoadruntsorqtvn'unr:fiflnulosilrnarilffufiud:cildr.rif oo'g

shu:rnrfl o.r'ldn:o.r orndrsutnr:

5.2.Is.1 nanr:f,nur nudr trnrcloqldnroq fin'lrrudrurf,uf,f,urugodr.rfrriu

drrYtynrtaa^st^ fifir Asymp.Sig (2-sided) = 0.009 rnnu{luarrrsiinurnaun^ntudrurtn.troil

l#n:o.r sir.rriu

a

o
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n.o.ilrcGil drgraun

s.2.rs.z flantiflnut uudr :rnrclo{1dn:o,t

oi:Jr.raaa I zoa

finT rr#rur{uf,firlor godr.rfi riu

o

drritynr.:aa'fi firir Asymp. Sig (2-sided) = 0.040 riaulnqjqnrixorqfiuu?n?1ilAod1:1ntld

n5o{n?ttflil 1,500 ulyl ro{n{til.t 2,500 ulyl

s -z.rs.3 rua nr:flnur nu'it ttnl{o.r1dn:orfi n?1udufiuf,fru:sdunr:flnur
otitfiriudrrTrgvrr.rafifi ftrir asymp. Sig (2-sided) = 0.002 {iifinaruf4n:sdurirulnqjovrdon
:ln'r 1,s00 u'ryr io{a{urngrfion:rn1 2,500 u.rvl

s.r ofi rJnsramnuf; nur6'ru{rhsRouR.t:

s-s.r l:loft,dauqnn adrilr?rfl oq ffi ffu nrr6i nsr Insnnarufrufiud:cfi drsl:loffer

sirurirurTnnuo,oduo orn{rJ:vnounr:

5.3.1.1 ruanr:finur vrldr rirurinnuoroduo finrrruf,ifiuf,fi'uursodr.:fifs
drrityvrrtafifi firir Asymp. Sig (2-sided) = 0.047 rnnufqravrrufiuu.lnarufisrlud,rurirnrin

dtu
flo{tn:o{911{nu

s.3.r.z ruanr:dnur vru.ir rirrrinnuoroiuo
Aan9t

orqfr uuenarrun^erd'rudruf nro.:rniosnrruoourYu

lilfr nrrrudu r{uf,rfu orq 4 ndr.:

5.3. 1.3 run nr:fi nu r r rudr rirr rinn oo,ndoo fi nrrrd'uyriuf,riu:y 6'r.r nr:finur
edrsfiriudrdrgvrr.rafifr firir ery-p. Sig (2-sided) = 0.008 riauluqjvln:caTunr:finurnc

n^ o r : en 16o n rir n rin ii 70 ua s g o s fi Ia n iil 5 o.: a { il.r 0 s ra^o n rir n fn ;i z+zfi Ia n iru

s:.2 iloftidauqaaaohuvrfl orq :vdunr:f;nur fnsflrnarilffruryu#:vnjrsr]offe,

sTrunarrunirunuo,ur^uo ornfrrJ:vnounr:

5.3.2.1 fl n nltfl n u I n u'i r n rrru n{r s t ot tnio.: fi n arru dt riu f,riu ur qo dr.: fi riu

drntgvrr.rafisr' fi rir Asymp. Sig (2-sided) = 0.034 rnau@luavmuiiuuan:rrufioludrunarn

n{r.rroqndorsirrrYu

s.3.2.2 runnr:dnur nrriln{r{floorndoo'lrifin:rrufiin{uf,rTuorg v1n

I

I

TIU?'I

d:ror gfi uurnrurfindrunarrun{rrnuo,nduo,nfioufiu

s.3.2.3 fl a nr:flnsr nt'ir rirr.r rinnuo,of u.t fi n:ruf,lr{uf,fii :ydunr:finu r
odNiiriudrdtgnr.:da'or^ firir xy-p. Sig (2-sided) : 0.01+ riauhnqjrlnrseiunr:finsrov

fior:urrdonnarun{rrfr 50 
'as 

e t dr 5o{a{il'r0vrnoonnrrrunir.rfi ao uas 56 d?

o
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/ 2os

s'ss iloo't dauqnnaoirurv{fl ortl tssr-unrr6inur .IosurnarruffurYudrsndr.rrlloffsdruneru

nl.nuu,odus orn{rJwRouRrr

5.3.3. I fl a nltflRu] iludt n?lilul.nuotodm fi nrrruduvr-udrYurnqodrsfi riu
drdrgvrr'r4fi6 firir Asymp.Sig (2-sided) = 0.034 u,romflunvsruiiuurnarrufinludrun?lilu.t?

cJoqndo{eir{riu

5.3.3.2 e'la Rltflnul uudr narruorrnootndus'hifi nartdrur{uf,fiuor g v; nriar
orqfi uurn:rrufi erdrunr.rilCI.rafl o.:rndounll'ou6'u

s.3.3.3 rua nr:finur nu'ir n rrruul.nuorodu.r fi nerufirur{uffru:sdu nr:fi nu r

I
odrqfirisdrrTqvrr.rafifi firir as),mp. Sig (2*ided) = 0.014 rfrulrqirlntvdunr:finuroy
n'or:ortrdsnu.',uu'r.d 53 *as ss da :o.ra{rur0sra^oRn..ruu.,.fi 50 *as ,, d,

s:.c iloftidauqnnaohur?{fl o1r{ :so-u nr:6insr Tosurnarru#rufiudtgil jr$roffs,

ohu narruqrnuuror*uo o rnfrrJrvnou nrr

5.3 -4 -l na nr :fl nu r u udr nrrruqr nur ro:ouo fi n'lru drur{uf,riup,raodr,:fi riu
drrTqvrtafisr^ firir Aslqp. Sig (2-sided) :0.M2rnarfrruavsrsfiuurnarrufiErludrun?.ludir

ro.rrndorsir{fiu s

5 -3.4 -2 ata nr:finur nudr nrrruqonuotoduo'hifi n arrufirurf,u#rTuor g 11 nrirr
orgfi uurnrrrufi srdrunr.ruqonuorotoour.rru^ourTu

5.3 -4.3 nanr:fi nur fl u'ir nrril qono, tndul fi nrrudtfiuf,riu:cri'unr:dns r
odrtfiriudrrTqmxafior' firir arpp. Sig (2*ided) = 0.018 ri:uluqjqn:sdunr:f,numv
finr:orrraoonnarruqrfi 102 uav ,4 d?:0.:a{il*ryrdonnruqtd roo uas l13 d?

ss.s rlo o'tldau qnnadr iltnfl orq tvfrunrif; nsr Ins,?nnarruffrufiudrcildrcflo d'E

s?ru dcro{rn6o.r or n{rhsnoun.r:

5.3.5- I nanr:flnur nldr fr to.trndol hifi nlufirur{uf,n'lrne rnnutlluav
rr ufi uu en rr ru n'n lu dru dr oqndo.rnr fi su riu

5.3.5.2 fl a nr:f; nsr nudr fl to.:,odoo fi nrrudur{'uf,riuorqotirrfi riudrrTrg

mtldn'fi firir esvmp. sig (2'sided) = 0.039 rieulnqj4nrirlorqovfirr:onrfionflun{ io{a{ill
ocl,r^ot:flt16onfltlr

5.3.5.3 rua nrrdnur fl u'ir dcrs'ttndm fi n rrtdur{uf,tiutcdunr:f; nurodr$
riudrrTtyvrr.:afiO^ frrir Asymp. Sig (2-sided) = 0.Ml rieu}aqj4n:ydunr:flnu.tCIsn-ll:Bnra.oR

dunr :orarurrcraoonflrmr fi r

I

o
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s:.e rloffsdaurln n aohut$tfl olq :co'u nr:f; nur Insu roarruffrufrud:sn jrsito o'g

rirudt?oms,oiuo orn{rJ:vnounr:

5.3.6. I rua n 1 :fl nu 1 n u'h 6#ot uo,odu I hifi n etru firur{u f,n'u rua rneutlura v

fi erfi uu ?n ?rru n'n ludr uE#ocl o {rn6o qu fi ou flu

s.3.6.2 fl a n 1tf; nu I n u'ir 6#or uo todu o hifi n :r ru dru r{u f,tiu er g 4 n rix or gfi

ruu r n a r ru fi o lu dr u6r?s cr o qndo ltn ru^o u riu

5.3.6.3 ruanr:finur nu'ir 6#ocruo,oduo fi narrudrun-uf,fiu:cdunr:dnurodrs
6o o g aa d
fruludtdqvrrldn^fi frrir aspp. Sig (2-sided) : 0.032 druluqj4n:sd'unuflnurosfior:arr

ta^on6#oRobinair/AC :SOunc6#o Snap-on/EEAC7o2A ro.:n{rurovr6onfi#s Robinair/t77g1 A

ss.z {loffsJdauqnnaririlt?Ifl orq :ssr'unr:6insr fosmrn:ruffufiud:vrndrdloft,

drunr:radouffrsrnfo.r orn{rJrvnounr:

s.3.7 .r rua nr:frnur nudr nr:rnaoou flrurndol hifi n arruf,rur{u frYlrfl fl rilfl
r f s ua v m u fi uu e n r r ru fi n tu dr u n r : rn ndo u flr u rnio r n n roo u riu

s.3.7 .2 rua n r : f; nu r n u dr nr: tn aco u 6r urnf o I'hifr n rr ru firu rf,u dril or q r1 n dr.r

orqfi uuanrrrufi fl ludrunr:rnadoudrurodmntru^oufi'u

s.3.7 .3 ruanr:finur nl'ir nr:tndoudrurndo.:'hifi nrudur{u#n'u:ydunr:

finur4 n:vri':rnr:f;nurfi uurnrrru6oludrunr:rndoudrsrndo.:'.rfiou6'u

ss.s flofttdauqn a aritut?tfl o1q :cffu nr:f; nur fnsurnaur#rufiu#:snirsrloo'r,

sYru:rn rcroerndosr.r^o orn{rJ:v nounr :
5.3.8. I rua nr:finur il:i'ir :rnrcloqndo.rfio hifr nrrrudrrffuf,n'uur g tu gntir

| 'asyruii*u.lnerrun^nludru:rnrro.:tndorruoo 
rnlloouriu

s.3.8.2 ruanr:flnur nu'ir :rnrtolrnforfio frnarrudrur{uf,friorgotirrfirio

drriqyrr,rafifi firir Asymp. Sig (2*ided) = 0.008 4nrie.:orgriauluqjfiuurn:rrufinludru:rnr
toundo.:fio g9,950 rlln ro{a{illnnl I00,000 rJ.rvl

s3.8.3 nanr:flnur ttu'ir :rnrts.rrndo.rfio hifinrrrudufiudriu:sdlnr:
flnur qnrvdunr:flnurfi uuenrufinludru:rnrcroundo{fio ruru^ouriu

ss.q floo't cirurlnnarirurflfl o'rq :sfrunr:Finur fosmraarruffrurYud:cfidr{floo'r,

dru?f; nmlfs',unuo,oduofio ornrflrJrsRounlr

o
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s.3.9.1 flaRl:flnut nu'it if;nr:ld.rruclosrndo{ilos finrrrudrur{uf,rilrns

odr.rfiriudrrTrgvrr.rafifi firir espp. Sig (2-sided) = 0.010 riruluqjrilrflf,lr.tuuasutflnvfiuur

nrrru6n'iri6nr:1#{ruroqndorfio l#.iru

s.3.s.2 pla nrrf;nur nu'ir ii nr:ldqruroqndoIfio hifi nmru#run'uf,riilorg

qnria.rorqfi uurnrrufi nludrui6nr:tdrruro.rrndorru'orufi oufiu

5.3.9.3 rua nr:dnur nl'ir ?6nr:ldtrurosrndolru^o fi narudur{uf,riu:sdl
nr:dnurodr.rfirigdrfiqvrrrafifi firir a"ynp. Sig (2-sided) = 0.009 qn:vdunr:flnurdruhaei
oyfi or:urdri6 nr:1#-rruroqrndo.rfi o ld.iru

53.10 rllod'ucfeuqnaashutvts org :vffunr:Flnur lqarfirnerilffurt'udrcilirrr|offr,

shunaruarur:alunr:fi lolunuu,odoulooorn{rJ:vRouRrr

5.3.10.1 ffnnr:flnsr nu'ir narruarrur:ntunr:rir.:rurolrndo.:fio finrrru

drurf,uff,uursodr.rfirisdrn'ryvrrrafifi firir Aqqp. Sig (2*ided) = 0.001 riauluqjuranf.r
ttavs'lu iitturnrrrufinludrunrrruarrur:nlunr:rirqruro.:rndorn^ofin?.rildril.rroludru

rJ:sndsrrirtdsirs ld'irs :olalruriiuu:nrrilfiqludrunrrruarrur:olunrrrir.:ruc,o{rniorfio

rin rfi il rir u r 1 d u u n rir rTu ua s r fi r ar : I u an r r v q n rfr u

5.3.t0.2 atanr:dnsr nu'ir n rtruarrur:alu nr:rirl rurolrnioutoo hifi nrrru

dur{uftiuotg 4nria'rorgfiuu?n?liln^eludrunrrruarrur:nlunr:rir.:ruroqnfoqu^oruru^ou

tiu

5.3.10.3 nanr:dnur uu'ir n?'luGf'uJ'rsolunr:drr'runuorodu.:rtoofinrru

drur{ufriurvo'unr:dnuredr.rfiriedrrirymrrafirr^ firir arymp. sig (2-sided) :0.003 qn:vrTu

nr:dnurdrutrqjfinr:nrlirnarruarrur:nlunr:dxruro.:rndo.:uos fin.rrruarllrraludru
rJ:sr'rdorirldiirs l#.irs to.:a{il1Tr^or:arrdrnauarrur:nlunr:dr{ruc,oqndorruoo finrrn
arurroludrudrnrrruasorsr.iru druase:n ,ruori.,rTu uasrfiuer:tuanravqnrfiuld

s3.11 iloftcirurlnnas1rutns orq rv6'unr:6insr fos,ilrnarilffur{ud:cfldrr{foo'g

siru?f; nr:sirsnoo orn{rJ:vnounr:

s.3. I l. I nanr:f; nut ru'ir iG nrtdrsfl oo hifi nrrruf,ur{uf,riurna rusual^.r

tuasmufi uurnrrru6oludruif; nr:rirunonrufi ou riu

s.3.r1.2 alanr:flnur nu'ir ?6nr:rirunon finrrru#tr{u#tiuorqotirtfiriu

drdqnrlen'fi firir Asymp. Sig (2-sided) : 0.033 4nri.:rorgciaulnqjfiuu,lnrrrun-oif;nr:riru
n o sr In ufi o r : an'i r fu n r : d rsvr on 1 d

o

c
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n.o.r}s6rl d.rqroun oirlnsrJn I ZOg

5.3. I I .3 r'la n 1: fi n u 1 vt l'i t i6 n t : rir u m a n hi fi n nI f,ru rf,u f,fiu :s du n 1 r fl nu 1

qn:uer'rlnridnurfi uuennrufi nludruif; nrrriruvrserrl.rrJ^sufiu

s3. 1 2 {lo oll da u q n n a s1r u tn s or q : r o'u n r r Fi n u r losrn n a r u ffru fru dtg fi dr srlfo ffg

sTruornhnanldrloffu{noonrrl#rruorn{rl:vnounr:

s.3.r2.r ruanr:dnur nldr nrrr{rnrrrur{rlnriu{ru'onr:1#.rru hifinrru
dllr{uf,frurua tnemtfisuassrufiuuanerrufinnr:firn:ru{rtofl1{noonut#qru rull'ouriu

s.3 .r2.2 at a n r : fl n u r n u d r n t : d r n a r ru t{r h ril { ru'o n r I 1#l r u fi n rr ru dru r{u f,
fiiorqotirrfiriudrrTryvrxao^6 firir Asymp. Sie (2*ided):0.035 vgnde.rorgriaulnqjr{r1o.iro

5.3.r2.3 fl a n r: f; nu r u u dr nI : d rn r ru{rl o fiu { fi o n r:1#.r ru fi n rrru fiu yriu f,
rYl:vdunr:flnurodr.rfiriudrrirgvrrra6n' firir Asymp. sig (2-sided) = 0.013 vtrn:vdunr:flnur

riru},rqj oyfi or:ondrnr:r{rnrrrur{r1ofiu{fionr:ld.rru r{r1o.ir'

s3. 13 ifoi'udauq n nas1rutfl q orq :v du nr rf; nsr fnsmrnarruffufiud:cildrdto d?,

,iru,?uurounr:ldrru ornf,rJ:vnounr:

5.3. I 3. 1 ala nr:f; nur lrudr ciuetou nr:ldrr u fi n rrrufirun-uf,riuor godr.:fi rio

drdqvrr.rafiO' firir Asymp. Sig (2-sided) = 0.010 riauluqjrvrnrruuarutllfior:an.jrriuruu

nr:ld.rru.irfl

s.3.r3.2 flanr:finur vrudr riusrounr:1d.:ru hifin'lrudrur{uf,fruorunn
-g

rir.rorqfi dun ou nr:ldrru rmfi ou tiu

5.3.13.3 ruanr:finur nu'ir rfunounr:ldrru fintudrurfi'uf,n'u:vfrunr:

finurodxfrriudrrYqvrrsafisl^ firir Asymp. Sie (2-sided) = 0.009 qn:vd'lnr:flnurriruluqj ov
A'I
$ior: or rdrriusrounr:l#rru ld.irrJ

53. 14 tloo-adauqn nas?rutns orq :vfru nrrFl nur fnsmr narufflfiu#:cfi jrsiio ft,
sirurJafu rnr:rirrruros'ldn:o.rorn{rJ:vnounr:

5.3. 14. I na nr:finu r nudr #rlt{ nrn{rsruc,oqtdn:o.: hifi narrufiifiuf,riu
tute rnamfr ttrassrufi uu'rnarrufi prludrufiaTrrnr:fi xrurorldn:oquru^oufiu

5.3.t 4.2 n a n r : fr n s r n u d r fri It { n r : ri t { r u I o.r'ldn r o.r fi n ar I firu r{u f,riu o r g

odrsfiu-gdrdqnr.rafirr^ firir *pp. Sig (2-sided) = 0.ozz rirulnqjrlndalorqovrfion 30 fi?

lur :orarurocraoonfi so #,llu.r

5.3. 14.3 nnnr:dnur rw'ir falrutnr:riruuror ldn:o,:'hifi n.lrrudur{uf,fru

: s du n r : fl n u r 11 n : v du n r : fl n u r fr- o r : on 16o n fi lil q n r : fi r r r u r g.: l dn r o qn loo u riu

t

t
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frufi nivrslds uurivrs,.tn-silfi nn rvr.r.r. (rvrnlulnddrurrsnlrdsnrn{orurniru n?,) | 2og

s.3.ls iloffucfaurlnnae1riln^rfl o'rq rvd'unmfilnu rosurnarruffilrn'ud:cilircfloft,

slrurr n rto.rldn:os or n{rhv nounrr

5.3. I 5. I e'lanl:flnul nudr :rnrto.r ldnro.r hifi nmlfrrur{uf,fiuura rfl flrtu
t ta yr?r f, il€{ fi o r :ar la^o n: m r tdn :0.: ru fi o u riu

5.3. I 5.2 e'la n15flnu1 nt'ir :rnrto.rldn:oE trifi nrrudruvr-uf,tiuor g 11 nrial
o'r qn'0rr0r'r16o n: rn r'ldn:o.r ru fi o u fru

5.3. I 5.3 na nr:fl nur fl u'ir trnrclo.r ldnror trifi nrrrudrufiuf,riu:ser-unudnur n n

rs6'u nr:finurfr or:errrdsn:rnr 1#n:o.rrrfrsu riu

s.4 aqrJnr:finsro?ril#ilrYuf,roqiloffuoirrl ilasnr:finur#odau(#osavl

5-4.t nr:f,nsrdnriru &uav) narrufitnoloflo{situ?nr:uarfl:JryRollR.l: iit+
rndo,r ff o ldr.ra fl o,ir n ?'r u fi .r n o 1o rnf or ruoo rTq sl r: r.r r 95

s.q.z n'ndn u1il t n ?1 il du r{u f: s ri r.r fl o ffu6'r un'r:'riuro n uo o o r'ru d (crosstabs) ua y

drnr:nnaounlrilttnnsir{rlolntrildilr{uf,clo{flod'rlclogndorfio 16'arnnrrrudtrfluf,to.r

fl0fiu6'.: grl:rir 196

I

I
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6.o.rJrsfiN drgroun
afiilrrsHn / zro

slltlrt 195 rilSsurfiuufrerfru(Youav)to.r sh{u?nr:fiu{:J:vnoun15 fil#rndorru'odruun

srrru fl r f,udrunrrruff qnoln uasnrrrudor nr:ornnr:ldrndo.rfio

t

I

il o f,r, dr u n a r ru nor n o 1 o ua y n a r ru do { R.r 5 0 1 R R.r 5 1 #lndo.: fi o

9tu'tR

d
9l

ilrunarr

rnrol#

nr:rJYlrlq.r

4.O

32.0

32.O

16.0

16.0

0.0

22.0

36.0

26.0

16.0

n ?1 iltil il'l ydru t o.: t u'to g il d

6rurn

o

rJrunnx

nold

nr:rJYuJq.:

4.0

48.0

16.0

20.0

12.0

0.0

30.6

44.9

6.1

18.4

n?riltilil 1s duc,o.: dnuilv gilm:rto.:d'rrnioq
cl
FIIJ'IR

4
n

:Jrunax

nol#

nr::Jiurlq.r

0.0

56.0

28.0

8.0

8.0

4.0

28.0

44.0

8.0

16.0

n ?'rtJn t tJ 1s dru t o.r n r :lfTn u fr

6rurn

9|

ilrunarr

nel#
,a ,

n?EUsUlJq{

4.0

44.O

36.0

16.0

0.0

0.0

30.0

54.0

8.0

8.0

o
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rirufi nivrs.ldu Nurinsrnarfi nn cvr.:.r. (wr nlulnddrumsn&rdonrfi{ruurrfrrs n?) t 21 1

el l:lil I 9s tilE uurfi uudnriru(Yosas)to.r .rirru?nuriu{rJ:vnou nrr dldrndo{fiodruun

n r il il o o-u dr u fl ?'r u n"'3{ fl o 1 o ua s n a r u do r n r : o r n n r r t#rndo q u'o (ei o )

t

I

I

il o il'u dr u n rr ru f is n o 1 o ua v n a r u do.: R.r r 0.r R n.r 5 {rJ:vnounr:
n?'tult4ulvdruqlg.:if;

6rurn
d
9l

:Jrunnn

uo1#
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| 4 aa, '!Y
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, I A au
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9.4lnt 4 d r | . r a I
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luqjrflu srs frr so z fiorq 264siJs+x finr:finur1u:vdurJ:soilfinsr 32o/o fiat'rrunoto
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sioilrrfnrnBo.:ll=ofr tzo rJoud drufrrJ:vnornr: riauluq zeu. finarrufiwolod'lwrfldr
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6.1.2.2 :'tsas16uerduoults qrln:aiduri?u ilrsnou:sulJto{rndorru^o

er'rr1{ r 98 r'ruR'rfl duo$uriaqqrln:aiiildlunr:il:vnou:yuurndoruoo

t

I

o-C
A'INUil 51t'R1: 0lulufiu?r, I

ilil?uac s'tu?u[{u

I
dtollu tdu 2100 2100

2 rhn:ouuayrrhflvrri lla 1200 t200

3
a

ngilp,frf,tem5 \U.n % ru,. GE444gy) lQn 3800 3800

4 frruunrirriur.rds6ufll lqn 4500 4500

5 frruunilrfiuil rioduuacunnr:Jd0unaru9ou lQn 3000 3000

6
4

nout9lu[!ro5 I [[Fr{ 1200 1200

7 ilatsrsfolnrooi uilurndurgio l,u'rn 3/8 - lQn 800 800

8 r{oarurihnournurryof r d"r 1200 1200

9 rrdrrits-itfl uuurdousr'o l,ulo 3/8 " tdr 700 700

l0
dJ4l

rtn?1a?uu1jlRa0?9to flulo 3/8 " zdt 500 1000

ll A
o'ltnJx[tago?20n11ilTuu1u1 zdt 600 1200

t2 tn0?olt5{Fruulg1 r d": 400 400

l3 arsdrsr t rdu 200 200

t4 ?1A1iltRlt edr 150 900

l5 ltoltotttlo{ {u1n 3/8 " t riru 600 600

l6 uv{fiio rulo 3/8' edt 40 240.

t7 rnlfiisr rula l/4 - .:dr 40 120

l8
ad d

lluRlugtR:t5u t si'r 500 500

l9
la?
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25 flarnofnr.rqn (RC4864) lQn 1000 1000
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-1.l_^^-_-__ as i 4
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I

d
t1n'trnro.: rrnrl#n:o.r

.-4 aq
rn:oit9t lltrtulJ 9{a n15a{rj

Ait.
n'rrra^oRfrurf:uqrJn:airJ:sRorJ:sulln1:d1{luflo.:rndo.:rosluRlrlduorlurogod ta
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rirdsh,lfir .65,.80 Kw. flu.leryio L, c %,3t8 d,
rirdrh'h1r 8oo w. rurnvio L, G %,318 dt

i,a e
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nr:rJfru6drufiufirflugrlrr:ru tunr:fisurrvrnlula6druo.rrn*on.rru,uo Inuri,rra?u

auluaqu 1t?finr:rfirnrtfinsrio-ern?'nJnfrJlsdilcloqmnlula6 udrfisuurrnnlula6firililrc
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arudurur1#lotnrulu:J:vtilqrioufiosr{slurrirlrJ{nr:ara^orlurfi.:nrfisd6otrJotir,:rirff.r
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Items

cFc-tl cFc-t2 cFc-n3 cFc-n4 cFc-tt5
Trichloro-

monofluo,

Iom€tt ne

Dichloro

difluorc.

methate

Trichlqo-

bifluoro.

ctrang

Dichloru

te0afluoro-

ethang

Mmchloru

pcntafluoro.

€|tre
Chenical fo'nrula cc[F ccLF, cctF{ctF, cclF2{Cq cclFr{F,
Moleolar weight 1t737 t20.91 t8738 r70.y2 15.47
Boiling point oC 23.n -29.79 4757 3.Tl -38.7

Frcezing poinr oC llt -t58 -35 q4 -106

Critical tempemhre oC
198.0 I t2.0 2t4.1 t45.7 80.0

Critical pessnre klflrg 44.6 qLl v.4 333 3t,8
D€Gity Uqdrr (25oc) ksll t.476 131t t565 1.456 L,'I

Sanrtaled vapor

(boiling poim) kgl
5.86 6.3t 738 7.83 r.37

Specific heat mtio(5oC. l atu) Cy'Cv r.t36 t.t37 t.$0

(600c)

1.084 r.(Dl

Evapomtion hat

(boiling point) eltg

43.51 19.47 35.07 32Jl 30.u

Thermal

conductivi9

Liquid

(zs oc) kc.m.hr oC

0.974 0.61 0.057 0.051 0.037

Vapor

(zsoc)lcayn.tr oc
0.flmo 0.m829 0.00670

(0J atu)

0.m961 0.01 195

Viscosity Liquid (5oC) cp 0.42 o2ti 0.65 037 026
Vapo(zsog I am) cp 0.0t I 0.013 0.0t0 0.012 0.0t3

Relative insulation rcsi$ance

(NitogenFt) (2SoC, I an)

3.71 2.46 1.9

(0,44 atn)

334 L'4

Dielectic

oonslant

Liquid (s@rated) 2328

Q9oc,

2,t3

090c)

L4r

(25oc)

226

(2soc)

Vapor(Os ab) l.mt9

Q6oc],

r.(n16

Qgoc,

1,002t

(26.8oc)

l.00tE

(27.4oC'
Solubility of CFC in xrats

(25oc, I anr) vf/o

0.il 0.028 0.017

(S.@i6 F6sl

0.0r3 0.006

Solubility of wats b CFC

(25oC, t a!tr) wf/o

0.0t I 0.(x)9 0.01I 0.0(D

Toxicity (lJI,) 5A 6 4-S 6 6
ozone depleting poailial (ODp) t.0 t.0 0.8 1.0 0.6
Global warning potatial (AWp) 1.0 2.8-3.4 l3-t.4 3.7-4.1 7.4-7.6

Us

Blowing ageot

ProFllant

Refiigeomr

R€frigerant

Acrosol

Prcpcllam

Blwingag€nr

Clming

s8pot Sohrcd

Refrigeraat

Aqosol

ProFllsnt

Re&igeianr
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I

Species

Items

HFC-134a HCFC-t23 HCFC-l4rb HCFC-142b HFC-152a

r,t,t2-

Tetrafluoro-

ethgne

12- - Dichloro-

t2,2-rifluom-

ethane

I, t-

Dicbloro-l-

flusroethme

l{tloro-1,1-

difluoro',

€thm

I,l-

Dilluoru,

etlane

Cteoical fornuls cHJCFT cHclrcF! crtcc[F cHlcclF2 cHrcHF2

Molecular weight t0103 t52.93 I t6.95 t00.5 6.Os

Boiling point oC -26.18 27,70 32.0 9.7 -5.0

Freezing poinr oC -l0t -107 -103.5 -l3t -r l7

Critical temperanre oC r0l.l5 1863 2Ut.8 137.1 | 13.5

Critical pressure kgtcm' 4t.452 39.4 u.7 4LO 45.8

Critical d€nsity kgll 0.51l 0.54 0.45 0.4 037

Dersity Sanlnt€d liquid(2soc) kctl t,205 t,K2 t235 l.t l0 0.899

Sanmed rapor kEll 32249 5.918 3.8 153 t82
Spcific heaf of vapor at amospheric pressure

(5oc) caug 
oc

om 029 0.42

Ewponlion heat(boiling poin| altg 5t.72 402s 53 51.4 76,1

Ihennal

otrducfivity

Satumted liquid

(25oc) kcaYmnr oC

0.074 0.61 0.05? 0.051 0.037

Voporat atmosphuic pressure

(5oc) ksym-hr oc
0.(x)9 0.0087

(500c)

0.(xn9

(5ooc)

0.0r 14

Viscosity Sshnred liquid (25oC) cp 020 0.43 0.33

(500c)

032 o.t7

Vapor at atuosph€ric(z5oc) A 0.0t2 0.011

(300c)

0.01t

(500c)

0.0105 0.0r03

Dielectic coBbtrt-vapor at

presstlre (25oc)

1.02

Flmnability Nonflarmble Nonnannable Flannosble Flamnable Flamable

Ozorc deplaing. potmtial (ODp) 0 0.013-.0.022 0.07-{t.t I 0.05-.0.ffi 0

Globsl wming potmtisl (GWp) 024.{.4) 0.017^.0.020 0.0E4^4.(B7 031^{t.39 0.025!0.033

Use

Refrigenmt

Aerosl

Propellsnr

Blowing agenr

Asosol

Prcpellsrt

Blowing

sgmr

Blowing agmt

Aeroml

Prcpcllmt

Refrigemrt
I

a
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I crq 96qt
u:s?erfl?0rf

Afro fruronil:srn'ru drqroun

iu r6ou il rfin 19 ilRrrnil 2506

dnrufirfio o'.ruioA:vq6 il:yrnalyrel

rhcSfinr:dnur l:srEuurilnlula6nq.rnril, n.d. 2sz3-2s26

rJ:ynrsfiufnrisrfrn

(dr.ruud)

ivrurd'rlrnnlula6uasorfrrdnur insrurnrnnfin

n r n srsiu o o n tfi u.: rtr u'o u n : :rrfi ru r.

u.f,.2526-2528

rhynrafiufnrisrdn#uar

(gir.:ffn:nanrin)

aar:iurvrnIuIaEu:vo orurndru:yun:rufi o.

n.?t. 2533 -2536

q n f, 'r il n r : il f, r dn : liar cl'sl

(rvrnIuIaEnr:na^fl)

ufi riilsrd'uilfiosa, fi .f, . zs4o - 2s45

?n o r gr an : u u r riar qr^sr

I
l: s.: ru afi {fl u 1r,r qjun vrnio.:fu q n :vru'a

o

,----s-s<j j e v
(rmn tu ta gnrilil'tvdrutnont:neturnfnurn:)

rirrrrilruavenruiidr.rru u.?t.z52g -2537

- do I v
flurJolu?un'l:d5't.r o't?f no{Yt?tuR

Ro{fy{iln R:svt:?{Ralrilil

rfi ruuil.r urufruu:rqfi urie

a.d.2s37 - fln1riu

iil urde, nr: orfi u un : rJ gn

n:ilorfrrflnsr

n:yn:rsdnsrrnr:
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EXECUTTVE STJMMARY

4036901 ENAT/IVI : MAJ0R: AppRopRrATE TEcHNoLocy F'oR
RESOURCE DEVELOPMENT;
M.Sc. dPPROPRIATE TECHNOLOGY FOR RESOURCE
DEVELOPMENT)

KEY WORDS : ASSESSMENT / TECIINOLOGYI REFRIGERANT
RECOVERY AI\D RECYCLING MACIilI\E

SgTPRADERM KAMNUANEK : TECHNOLOGY ASSESSMENT
FOR REFRIGERANT RECOVERY Ai\D RECYCLING MACHIN"B THESIS
ADVISORS : KASEM KT]LPRADIT, M.SC., SUTTINAI\T NANTACHIT,
M.S.O SUJIRA KIIOJITMATE, M.SC., 245 P. ISBN 974-04.1722-I

Background

Poverly and being obsolete of developing countries resulted from the weakness

in sciences and technology. Therefore, technology fransfer from developed countries

should be the most appropriate way to break through this problem by using or applying

the suitable technology transfer as tools to develop the counfiy.

The problems of the developing counfries about the technology transfer are their
abilities in acceptance of technology and the willingness to transfer the tecbnology from
the developed counhies. This also depends on the technology characteristic and its
condition to fuansfer because it is believed that they are losers and taken advantages. As
long as the developing countries are always dependent on the imported technolory, they
will always be the technology buyers and their debt burdens may increase.

A self- dependent production is a way to reduce a main obstacle of the country
development from the imported technology. The purposes of this :re as follows:

1. Reduce or substitute some industrial goods, which directly affect the balance

of trade deficit.

2. Transfer and adapt the existing resources or produce them for domestic use

instead of exporting raw materials to the world market and buying packaged

technology.

3. Able to support and develop small and medium enterprises ( SMEs) with
technology, raw materials and specialists only in the country.

t

a
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4. Population growth: nowadays the population of sexuality reproduction
increases continuously. This affects the population employment, therefore, there should
be more job creation to solve this problem.

Air-conditioners play an important role to our living. Natural climate is not
suitable for human life today: too hot, too high humidity or even too dusty so the air-
conditioners can confrol the t'npleasant air as mentioned above. In addition, we have
faced the danger from the air pollution and climate change that will make the world
temperature higher so-called " Gree,n House Effect". As a result, the demand of using
the air conditioners expands rapidly and tends to be more important in the future.

The refrigerant used in the air-conditioners is brought to fill or repair the out of
service machines.

Now the refrigerant used in the machines is imported in the high rate and with
the high price. Moreover, it also affects the ozone layer so the refrigerant recycling
method is anther choice to solve this problem. Howevern the refrigerant recovery and

recycling machine is an imported tecbnolory and costs a lot. Moreover, there is no
prove and no sfudy whether it is suitable to use in Thailand or not. It is because

Thailand lacks the specialists to invent, function and accept the technolory transfer.

The Convention and Protocol Group Bureau" Departrnent of Indusfiial Works, Ministry
of Industry is supported by the Multi conventional fund to bring the refrigerant
recovery and recycling machine to the air- conditioner service centers. The purpose of
doing this is to reduce and to glve up the use of hazardous substance for ozone layer
regarding to the agreement and the convention and protocol, which Thailand has

ratified.

There is no proof that how effectively the technology for the machine can be

used in appropriate way and how suitably it can be transferred to Thai people.

Consequently, there is an idea to research and develop the suitable prototlpe of the

machine for Thai people, which can create and use it for themselves.

a
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Research Concept

The concept of this research is to reduce the technofory dependence for
refrigerant recovery and recycling machine, which the project MAC (Thailand Mobile
Air Conditionind brought to the air- conditioner service centers in order to settle the
refrigerant systern in cars, by doing as follows:

l. Support the appropriate tool innovation by using domestic resource and
reduce importing technolory insfuments.

2. Cteatejobs for the population of sexuality reproduction, which is increasing
continuously.

Objective

1. To study and assess the appropriateness of technology for refrigerant
recovery and recycling machines.

2. To propose the appropriate recovery and recycling machines function system.

Hypothesis

Able to design and propose an appropriate method to use domestic resource to
invent the effective, suitable in price and demand machines to the air conditioner
service centers.

Scope

1. The area involved in the research

The data used herc is from the related people's vievpoint and this research is

conducted from these are:N as follows:

A. 50 air-conditioner service centers in Bangkok and the nearby
provinces selected to participate in the demonsfration of the refrigerant recycle project

bythe Convention and Protocol Group Bureau, Deparbnent of Industrial Works.

B. Academic Institutions of Departmelrt of Vocational Education that
won the 'l{ew Generation Invention Contest", equipment for environment and

remunerative energy.

2. Refrigerant Recovery and Recycling Machines used in this research are from:
A. The machine and the air-conditioner service centers, which selected

to participate in the first phase of the demonstration project by the Convention and

Protocol Group Bureau, Department of Industrial Works

Copyright by Mahidol University
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B. The machines introduced by academic institutions of Department of
Vocational Education" which won the contest me,ntioned above.

Definition and Meaning

l. Air-conditioner service center: auto service centers repairing and

maintaining refrigerant system, which are selected to participate in the demonstuation

project.

2- 33MAC" project Demonstration project of the refrigerant recycle in mobile
air conditioning by the Convention and Protocol Group Bureaq Deparfrnent of
Industrial Works.

- Expected benefit from the researchr 1. There will be the innovation of prototlpe function system made from
domestic resource.

2. To reduce refrigerant substances import

3. To lealar the technology hansfer and adapt it to suit Thai style

Method

1. Study

Study general problems, revise theoretical

cooling and air conditioning principles, cooling and

instrument characteristic, accessory and demand.

2. Assessment

.. Assess the machines in the aspects of personnel, characteristico feature, usage,

maintenance, investrnent, service, technology transfer, and satisfaction.

3. New prototlpe technologyDesign

Collect the study results and assess the soundness of technolory as data to select

domestic equipment to design the machine function.

4. Population

The population used in this research is divided into two groups:

A. Air- conditioner service centers in Bangkok and the nearbyprovinces

B. New Generation's inventions supported by the Deparfrnent of
Vocational Education

docrrments and research about

instrurnents, refrigerant property,

t
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The sample used in this research is "purposive sampling,, divided into two
groups:

l' Air conditioner service centers in Bangkok and the nearbyprovinces selected
to participate in the MAC project by the Convention and protocol Group Bureau,
Deparfrnent of Industrial Works, Ministry of Industry.

2' New generation's inventions, which won the prize from a contest of
equipment for environment and remunerative enerry invented by the sfudents from
institutions of the Department of vocational Education.

Variables

According to the technolory assessment principle, Research & Devetopment,
the variables used here are divided as follows:

1. Personal Background Variable

2. Tools engineering characteristic Variable

3. Tools Feature Variable

4. Tools Function and Maintenance Variable

5. Tools economics Variable

6. Service and Transfer Variable

7. Satisfaction and Demand Variable

Data collecting

The researcher collected the data by using secondar5r data" related researches,
general problems, adviser's recommendation to create questionnaire and interview in
terms of both open-ended questions and close-ended questions regarding to the related
variable details.

Data Processing and Analysis

The data collected here is from the technolory assessment, Research &
Development, using the Wholistic Methods. That is, to use Scenario with Mahix,
crosstabs and Pearson Chi-Square Tests for data analpis and finding out the
appropriate waybefore using as data to design new technology system:

I
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l. DataAnalysis

after collecting the data" we have to do as follows:

A. Check and correct the questionnaire.

B' Classiffgroups and level and give marks to all questionnaires

c' Process the result with the computer and analpe the data by using
SPSS program. ( Statistical package for Social Sciences )

2. Statistics used in data analysis

A' Descriptive Statistics : percentage, frequency, mean and standard
division

B' Analysis in finding relation between the variables by using crosstabs
and Pearson Chi-Square Tests.

Report

Summarize tools data analysis and process then compaxe and contrast with
enumerative table and description.

ResuIt

The study results that the personal background factor affects the diversity of
mechanic and enhepreneur's satisfaction and demand of tools at the statistical
irnportant levet 0-05 in weight, widtlt, lengt[ price of enging convenience in function,
manual guide and the technology hansfer in tools function

According to the air conditioner mechanic and entrepreneur's satisfaction and
domand, the maohine's characteristic in the basic step is proposed as a guideline to
make the machine with 308 poun4 50 inches widq 55 inches long, l 14 inches hi$r, yz

horsepower compressor and 3/8 inches of the air conditioner liquid pipe,s diameter.
Each part of the equipment can be provided from the materials found in the country
with the price of 34,760.00 baht. That iso it costs 50% less than the imported materials
and it functions as well as the imported tools. Moreover, the tools' efficiency is pleasant
amongst all samplings.

Suggestion

The government sectors of Ministry of Sciences and Technology, Ministry of
Indusby and Ministry of Education related directly to technolory development and
control should find a concrete way to develop self-dependent technology together. To
support this action, there should be the soundness of technology research and develop

t
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the suitable technology for domestic use before producing it seriously in commercial

way.

1. Conduct tools experimental research in tool efficiency and the quality of
refrigerant from using tools to confirm the use of this technology.

2. Study the possibility of tools development to commercial production.
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