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ABSTRACT 

Research Title Transportation Routing with Physical Characteristics Assessment by 

The Technique for Order Preference by Similarity to The Ideal : An 

Empirical study 

Researchers 	Nitidetch Koohathongsumrit 

Wassana Chankham 

Year 	 2018 

The objective of this research was to present a road freight transportation route 

selection approach with potential of physical characteristics along the route by 

Technique for Order Preference by Similarity to The Ideal Solution (TOPSIS). The 

approach considers the quantitative decision criteria: transportation cost and transit 

time. The qualitative decision criteria are the potential levels of physical characteristics 

which are calculated by the standard criteria for road freight transportation 

characteristic evaluation. The physical characteristics include number of lanes, lane 

width, shoulder width, road surface, road curve, road slope, road surface deterioration, 

blackspots, capability to connect with other transportation mode, and capability to 

connect with neighboring country. The data of freight route were collected by 

interviewing stakeholders and fieldwork. The Delphi method was employed to 

calculate the relative weights of decision criteria by Analytic Hierarchy Process (AHP). 

Finally, the information of freight route and the relative weights were considered 

together by TOPSIS. Moreover, the proposed approach has been tested on a realistic 

multimodal transportation service, originating from plant location to a destination at 

Bangkok port. The results showed that the approach which is proactive decision making 

analysis procedure can be used because this approach disregarded historical statistical 

data. In addition, the approach responds to the decision-maker's requirements 

effectively. From the application of the suggestive approach to the case study, it was 

found that the Kanlapaphruek road and Chalerm Maha Nakhon expressway was taken 

the best alternative freight route. 



vi179 

(3) 

Abstract 	 (4) 

2i951.7fVV11511 	 (7) 

a154111111 	 (10) 

VITO 1 U`Ifn n 	 1 

1.1 friaJLtIgnaZMM.IglAinft101%Wl 	 1 

1.2 i'vitit_lw,mktioll-rifgu 	 5 

1.3 TOIJIA19111V1T-111141 	 5 

1.4 thautl'alnl-ru?gu 	 5 

coril 2 vn-ALLar,111,?'gucialEniiN 	 7 

2.1 fMtlidlaiiil 	 7 

2.2 A'nblutvi'llnlUnTurtiOlLiftnironlmailatkvillfittU 	 15 

2.3 /1,oavilu 	 24 

2.4 nuArrufnISik666111fi5inil 	 29 

2.5 frMivlittiV,LIYUCiu1S9hmlani9KtviilutiLgulq9awii 	 35 

2.6 lileguckrilEnii01 	 38 

Val 3 ItimWill,CAMTIMU 	 43 

3.1 mVivitoutulivtilurnwimallh6'@ntitninlnwuudlatdinvillnuti 	44 

3.2 n151,illn'Ai'artilOklaiihdvnln15/11M1FitiAil 	 56 

3.3 n-i5Lficu -nn•A.wralaikAttlun-mgiutniflutin-nagilkv 	 60 

' 3.4 inwrintAtitrivrtlirwralaig-gtoolvinehlwioatih 	 61 

3.5 frani,t-u-mluvillni7trtnilaukrollnuuMfil 	 63 

Infici 4 Namwinitilulni"A 	 65 

41 Nafriwu5-awli@aja.n1Lhrvilln-mitteil'Atk 	 65 

4.2 esian155-ruTawrallikolultinn51,tiluvoluumuglk 	 66 

6601intu6v1n1ka1dh 

4.3 ilmin.infrnaA'-ikrioltna.din-154allh 	 76 

4.4 thvilln156tnglatkYrilnuillAiiiqo 	 92 



oluitv (tie) 

14171 
.1 

UrVi 5 oil) elithivro uniatououur, 	 98 

5.1 oilJemnililtinardiiiu 	 98 

5.2 nnefithiuwa 	 101 

5.3 ;Mumma; 	 103 

Inuinirm 	 105 

liniCileri4 	 110 



w5tigumi514 

~l 15`1411 	 vo.71 

2-1 6915-inn7avwdolm-na.ma-mAvonaii-nnIA7Au-nritv 	 27 

2-2 arviiniiiilirtunq5Wintiluvi,narvitufmkSulwuPj 	 31 

2-3 5r,Pulian9M)fm,'LitiwrimSikigi-roTunntraun-15-1Pu4uvir4V1T1I1111 	31 

2-4 vin5nutnutiiiim_wingi'Atiliolinftivein17kSiii@ 	 32 

2-5 nwirwl-aatio-imAnti 	 32 

2-6 n1511-4-ataihmiazwailivri5Ackemynnov,inonili 	 32 

2-7 niwnea-aultloimgra 	 33 

2-8 nnwilintinlivitinFrraM1011-vtialLnnoyin-aohl@ 	 33 

2-9 	n-II4-nntininvilIflf17.11Jg-10VoollfrilLSannnulA>flfl.prinlioStilvili 1 	 33 

2-10 frIPiitracirillvill'ffinamhpitycoolvinliSonnailiLimpvin-nlio`Aulvil 2 	 33 

2-11 inWITLIMINif.iffinaginktmwilLSonnluiknarbinn5v1'0aadi 3 	 34 

2-12 filkelMilgiOVIfINV111J11111M10163.111i114 	 34 

3-1 6nt-An151hr,LiluKfiuniminra114im51Iviacifiv1'14 	 45 

3-2 LiMAM5thr,LritiKflEiniwniliniciledolIi@l9YM 	 47 

3-3 Lnt-oin15thr,SiuKnunimmuni-mamdvil 	 48 

3-4 timpvin-atlutraAnun-nlimpiurrawm 	 49 

3-5 1,f1t116141151i52:1SItiklElf111017111FIVJEJTOVIM41.1 	 50 

3-6 Lnt-uvinwthr,SnAnurrimm-rmalmiTtillaISM7-197 	 51 

3-7 tigievitYmhtilltikiunlvin-151A0aginnwrialCilltNiqUlioenvrOcm-N5 	 52 

3-8 LigiAn-mht ShAnunimlotomultIthvril 	 53 

3-9 lflt11€1/innTthr,tfitAnun-rverram-ariatiniT7tioliviaiun-mngilTULLtru6'14 	54 

3-10 illtliiin-athr,LiTuKnun-nwringinanwiluniwijmni@rivtht 	 56 

4-1 Narnw-ruyaLiokiaTNLAuvrilmwt.ideiwil 	 65 

4-2 Nfr-m-yu5uprnaAvivrirunl5LIAuthiluumug-wit-ved@lLnn.PAn-mioSti'kvan 67 

1,1,i5mS1 1 

4-3 Namwru5-AwriaihAun150.11noluwymenkr@lvinoyin-Fillhwl 68 

L61311.131noihn@uii 1 



1.1 win.atanuar,ornaJd-wigrA ogvn ,v 

fr-im.idlhkilm-aiLS-104,vioprNiTiovvIn115tu-ni vdol@lni,th.id-ativiiiTtim5rirrufm 

luvianusi5rm'hniunnToud1Frahil'uvt.h.o51..nisuCififitvaar,n5nfruvivoitniti -aL 

66010mAliiiLLavulnl TotAvproolqiJ5t noum56trtail@tv-in 

fiLflu-rtiolfivfmtinwum-wrwiTtrudl vtiu 	 tria.rai 

.1',EizinmytillunnTuutintiAigituuatN 

UUVVV-141.1111561.11.1d1Fil,A1 -i-11,6N1E11711,riEJXTWITIlliVIVI/JUU9i0M711.111101/11014'11;tillklilfrl 

S'allfig141.1 VT1d111q,thtn@vn-Ms14-Auviodi.mlyallLiNurilvitionagviikluvill 011@ AL 

fThunlvatinn5vt.id1Fruklifithantnma.riniiltu (fitorts tivriviol'6.itivit, 2557) 

nmSonLiftivi-m-men.ideiwilfinnyitamItAttnqvi 

L/11.1 

?r11117f11,13 	 LLM1161Knun1ma5 

q1J5r,nvt..in1511.1m57.nAlhAn '4?il'hiA'ik,Inkulultiuur,v-AifionntoL !Auk 66Th 

m5Firt-iti7@lknAu-iln-m,0@ntilivron-iTtrail'ii.tAifiLvia.raia.A6wth.in-m,SanCiuvrown 

m-)114,Fin mlatl5tTruni5dru@lp4oFillh 

TUdeilgl 	fli5d1S1,1k16-Iihf6in'un 	imum taiiiii 	LNwilliNiuLfilJtt.n. 2nLvillownni5 

Criom-nuAulvioA'-aFitkTinLiftrvi-ilnwtrudlStAi 

2114 ilFruPifi6vantaivinhvilk1gnimuvrilonvI15r,naillgl-Jumtvin15WIIN (Criteria) 

(ALternatives)mmudharlfiumnvillfiu louNwin-iLSonLAtivilln-nAnnil 

FrLATti'i.til6't-ngueLth.in-mWil.rhumumaiuviA'nmgoii (ilEoro qVilYINA'1.1t1V1t, 2560n) wn 

p),vrifind-ranlui-41,rviivziqthr,noun-154-011,Alm-Itimoli 

wInnWf1m11-liVilYffEr-rtiolfiunn5LSomillyinlnwnilSwil 

Banomyong and Beresford (2001) innt4iCriEnfi'unnTkl5t-trdoni,i'luvillni561iwilvi@i,ii@l 

maiuriu,uvu@l'ull;'`vijaKkAl (Supplier) Ildalnmily15t2ntlilmu1i5t2J-1231daTalumitil 



2 

.oLf-rmiviTuad-11.inu 1-11.1`A"tmlIBi ynaulg, @Pow I2if1166G15,111 Sitintv5551J, RaJfilp-1 

Lgnoga, V11 LiE1A361M, Inla ?r-iutaii,11,1,6 -J5101660i11`a1931 	 115tnaufl 

(2552) filanwnriEratiuni5LS@ntitronlnwtwilhPiwInvout,wiloTalthtolfilmultgolou 

hm-ismuilvd5rd-rnAulmulitiminvrovilivrtInm-ragilkuodll -mg-rvii'ut-n511,m5uR 

'ErViii'8'wt.l.n.ityntillis551ii,LatlinIvu-runnTILR5-itiLi16'nktA (Analytic Hierarchy 

Process : AHP) gell4I`Uf11511,fiT1tRE11712:17f11.911.1t1A111,11115551J 1Tt,eNvulm Mm, Ko and 

Lim (2007)1,Pnw-uriEnfTunnTkitn5nyuoilumfun-iwimFililmhnLiftninln15.rudlviv,i1o1 

vimurJuvunlulualsnw.iiiNt1 -viA.1 Imm1915t-Ini.SanduvnInnTutidliiNiiNluLLaz; 

1-nigU1101 Chang (2008) ininilVIEnfiumTkint,ffu4lamrilmtriviFilamilu 

nmSontiumlnnmailFrail Imuciv-17anwInLifuvriln-iTtrailaukiiiilvitivuLot5r,utnal 

ItirriTtudlatki191-Siql 	 Ko (2009) VilginviLilErahmIriart,n5rAanTual.fu 

f-r- 91i1.11%SonLifinviln-i5ozyu?ilviovriolvialup_livammil@TterrullitildimoaIm J Ici 

Mn561nt,Sont,Aliv1`mlnuvimEy100E.1 	 fr15thnithfiti 5turA,-am 

lun-ITtrudl Nv)e\i-ruLLou qlJnw.11,14n-mut-iluhki ukTo5l,m552i5-1141dN'11INSmn-nAm511-r1 

n15LtiflIq5m53.1 MT11.16aUlt@l115VAN1P1 1a1 uz,Avitin5Lu-runn5ikt.hailemiTitilhvuttNegi 

(Fuzzy Analytic Hierarchy Process : FAHP)Iltirmlimr,LLI.11.1fl-J13.1?1-1KOZIJOlLoim',11u 

1-reAvE1/101 Kengpol, Meethom and Tuominen (2012) clldli'gf1V11,r1Fnei`UfliTIX9111.1-15VISU 

mitim4un-mimFraNt,SonLAtivriln-156tru?ilvioLilolvitrurintmoln04,,ifithtaw*:fitl 

fi915n.ruSonLAuvrov-in.Mui-writiloytannOnmanuTole, ,Vmaul4i-aumni7olimanmvuu 

PS 1dEJ~f1d5 (Zero-one Goal Programming : ZOGP) plulbitivrtnowitrolln-15.tna'1FrIA-1 

wiutv-aailun-iTtrud4iukruolLA'uvill& 	 9711.1LANTifilm5m5-11411-ru 

atql_ln5nitun-annum-anwaran 	 T@In-mn.gilhAauLihmil 111-INEJ 

TO1 Kengpol, Tuamee and Meethom (2012) iAPIAinrulnLualltiatcufmaidulv.S@n 

Liivriln-156trailvioLijova-mrluxtmmhzavimiviu1,1.161oinw.li01mainvIEnroafith 

NffminnolFilLywhaarrfiviwulAcau 51113ni@5-n11911 fit-11.1(2553) filAgnydiEnt-itin-i 

WaitmttualluatitinnillIAL`dontilainln-15.trudIvi@LiiolvialEOLLtuvincthtvtifilmulli 

Eilais-15filiv.01m.YriEn.RIENItraikJuninmIllvanumpuiTuElvtill 1-11.11E1/101 Kengpol, 

Tuammee and Tuominen (2014) 66we Kengpol and Tuammee (2015) lkitTaitMt`UU 

01.11MitrU11151FitaV:SOnLAuvriln-mnAlviudolvimEltiu,uuloun151,in-nlviymvin151ov 

(Data Envelopment Analysis : DEA) u.atnn5I.Uu>nnvnviwinvuuffsuElvith 

511d a~EJ~J J1 Wanitwattanakosol and Pongpat-charatorntep (2015) lvignw-diu-p-iuni5 



3 

LtriuunlutAnufr-rodintiao5inATo411-761410F„iinnifttyrilTrAilultmiqii@aravre,11.toon-

oti'tan (East-West Economic Corridor : EWEC) vriDijuvrilvilM.11,M1 9 (Route 9 . R9) 

n-rt4F1 u 66at4'IviImalnoTA-15 	Imuii@9%-inwinuicruniTt_liVIJI1NnLn15 

'''EJAj•-ruFili-ru-aum-r-amitvranItin-i#1t,LOt4'EA'11,1i1V1MT11.1091/15f1/10,166511-11-1 

111.1-14na5 Arunyanart, Ohmori and Yoshimoto (2016) ifilf- tlln176San 

Lifuvrilnn56truatikidl@onvranarne,tilulmw.srl@Lvt.ramt i'uoon-mtitivin vii@LA1.11/111 

viviEJLMI 9 Iflulinwtyaunly.t714C.FAILm-inItiNN-15tulv-inkulp..t LLatTaytt,witin-iwgil 

Fruki NanTaruvioSlwaohL 	171.M'utalfiBons trolmlhtivit (2560n) 

9TvCeitilv,o_nyvimul4mt-gohhviiun-i5LSonLhrifilln-mytailwinvi-niou,vinwt_TAlltiTilmaJ 

5' 11i'N'truo51d6wit Tyr- oo43.1t-pnt (256060 fil_Nt'unvinlIllT,Lf-md-rvia.nu 

tarutruElvifilrivn151.1nliTum-allAulAnwna,vilnlunTowigi@ChnLA'uvnimmdevukivill 

f11.11INIIITa lL1.11111
ti 	

1i1V1 

niTtrtaioi@vdolvi-luvOLLtuImuiNi5funtnt-veinnwioS111011.111.nftilviat-i PoluLot, 

5tEn,q-o-rtiolnw11idl LoiEillairwru-Auulofignw-in9uSontilivi-onnwudenATtniltmuh 

@4E_1A'fvu.a.itvr15nnw1'11Nvt1@56iftritron-15`iwilFilAc16ati 	 Nam-rool 

Aimpflt (256060 Loitiolunm_NtdroymiLSEailvi@loiKuioki,aofi'Atioti1411.1.2goi 

1Juavniwilm-ya.16t-rnle,T1.15tSru viAA'nwtur,vnlmuinynolt,ifuvillniTsdwilSIA-1@l 

m-naJd-rih m5a11J1dq1_la541,14nwt112ievukilQ1lomuntaillEl5g-rvi511 

LiftroilmwtAlFrukvillntrufitniwAum,vtJalliv16'nwn.ityllniunivnolLAI.Ivron17trigil 

vtiu 4-rtrat1Jm1u 	 witnannuti 	 m-maim71e1o5 

Anrolal SioLtun-151,Awl$111nd-n 'I'Alf115g11191PAvugli:I9,1111915f1.116TIFJA'n'tqur,  

UDTVIT@lvTuvriln-mrwilFitkfivn-15t,Son,?'Icuvriln-mrudemikryrilfraifiLmnalikau 

f-rackm-oLnuvin-15Fri,11@viinlilnamatKnunnvm-inAirrna,m1InlunnviiilvtluLnw.vin 

$NS.I.rhviwit-urairsc.olvnilIourn5gnvIltimiAlkt15r,qnoinwn.onfrilf-nunilArdolt,Ativro 

n156trudertAcimilovoraJum-yvnllTuli'miol-nlAml aJn i (2556) 1.11I19 -15N-11,11nmSon 

LifuvrilnmiwilStiA1-1 1_15t,noul1lk)u 4n112vdE5@5'vioc4rAil 

IN,1 41.01-Aym WillgW1LAVErrnlf11111 M-111.1a-Wlihrnllia'A51@5 11'15 

6Fi@LIdfillAIRT11J6&114-1UT@lrmil'I'R5-1@5 V161,015`1011.16Alnl'll R'IlL011.115nlunm'r.1olivieu 



,:;,•..11-riliTolfriqritiuwa-ctil:wi;.:..ouil 3 LournInutiiinthirifil4 

•s. 

dniinNiixNisii1.1)11,1-11,f11 

.0 
•• wurran:*, 

Alt 	

tt11411130111114111fart 3242 - 	 juvrAntroonclat 35 uatotivror.1-11A 3 

4 

n-15.trudlpJuisAti Liotm-ragramnIumwtoliviofiwiwt_ltoifi Ifide,ritil$11,ift-riTd5r,Sru 

KnuirnAarriltutwilnquirrynaaurilnmyudeamillnytA-aun-athr,Lilucklungymnnl,  

4-ivikalallifilmjaorii6voiA'laz,-11w1JfIl5deM41J5t1411..1 

0,01;HUL1101,t11.1f115f11161.1-i'161,VAA10111'151SUILA1.111111MTOtailSIATI11101,11.11716?11.10 

e,r-Niulkthr,qnvilinEnmSoniAuvrimailkiklil'atarivn5frignw-i 

1711-11.1N9101FSIVIS'Iliii'UTtlYAO?1-17 	 ?ntnAL.Cm+rAijuLfil@lii@vill 

raliinb-rtiTalAt-p-clunn7LSontifirvnln-mnallawiTtinlfromn1511-runIalgnwi (vonnl 

vou) vinfl.ltal6116656111_41.1 69 1,1.16TvinCionvaivi (Bangkok Port) thr,noviAgi-au 6 LAtimil 

WiLvi LAuvinlii 1 Lefuvr-AtolloSanivrrum till/m-14i 2 LAuvrilt-ruutim_hAitim4Ltaz,imfaml 

1,QS1.11.1111W15 6A1.1111111 3 tAtamt-itruriathuim; Lifuvyai 4 LiftivrilriathAitinthoL'cruu 

vi5tTlaJii 3 Lihivnli4 5 Lift11111f1111.114111MT 3242 Lmtqwiludhiwiliii 6 duV11101.114 

VallEJ6M1 35 ar,fruumr,yaril 3 IoutiluvillfriTuu?ilFraInvivmoluillA'utt.itii..ivillviA'nfi 

uvirmiSonthivriln-mrud1SuK-AaTnifuotev 

m-ana0nuanJwounnwiTaiiitAviiiiii,rwrNvyr-immidlatkdrrihntErenmfiti-niruo 

LoolAnnlfriTtrudemikruolmeUnwivivmmA'Inicoill 1-1 

frnAiii 1-1 LAtivillnlm?iertAT@TuTt;'tin56.1Anwilrilvaw 



5 

NawInnlirinlIn'N'tmlliftionwini,tunn51.1-itneAnn5ChnLiftwrilt-mvudeitk'n 

IvaiLLA'-) 611i-auWfrimi,v,MloIrut119-aniglkitun151.AVUilimloivlliTtirru 

FraiLatmn?ilviuthvillin5TudevAllill@i1111015111716MpllfilI7-RTItilOiiV11,1.11,601611D1 

Lozaiovitunrn.IF_Tu-- -11n-i5LSonL?2fuvr-ilnnnallatAlfivviantmilmunl5thz;Suf7inuirrti 

~flt~tllvVl1Jf11EJfl1YV~~56?I1JYI15~11d16?i1le~td?I1aJ15tl~~S511d~V1~5561J1d661dJVI1S66flWtJSvfle~tJf11' VU 

n156'onLihanli-n5/rudlionritaanialAJ 

1.2 iVItilthtMPITNITtei fi 

Li4oll-unonln-151,Sonthtvriln-muderuAcivrilt-nruA'-aunwt_NtoluKnunlvdaqta 

YrIlfrIEJMIM16i11.1VI'llfr15111.1dlatkIV1616M115kal.161ALLIYUCiUlg'4WITIllerIAt16`1/41UIJAI 

qmPil 

1.3 IMULTV11101111.110 

1.3.1 fri5Anwl'Emllti,ilawrilmn15kaul,v,o_ruCiulg-iviufl-rwenkti.,SiEruLFiulqvai9F) 

tittvriln-mruden.Ainvilltnitti/161/11.11ZIOLL'ifil& IMEllflflAiMt#T0a,LawkoiL1N 	vil.rt11.1 

i-ustrudILLatz,,ur,L-Ja-ilunnTbudlawin ?i-auLfiti.dinnTthttiltAnunmnt4futvillniunilil 

1(16611 4'11.1J1.1/i01W15 flTIlln-Y116tiol/Im5I1 	m•raJni-mo111711/111 -Tmyvtuel-A7-m. 

m-a13Jmnkor-ram-iv6ihnolnuu fr1560aJOillIAIM1IJI,FiEJVI1EPtl@lrshVII:11T-R5 	'1,10151611.1 

6?v11.11/111 flyawan5t-atin-IT,'̀haJviorivinmidlp_hafutu u,at,flyam-nmt-ilunl5Aolivioficu 

1.3.2 linvilInm-radnA'NtolLnaMn-154fillhA'-ru-milAlnn-mthitovililmtu-runl 

1.3.3 ni5i4n11-11U6r,115aminill/11811.151,S@fal..11/1111MTIA1S1.14117̀11.116?itiOf% 

kmriactrunmiwillinlm.rukancru5TvInvuw 2 man 4 k 	4 	lunwtrudeitA-1 

1.4 thrAtitih9nn-159itl 

1.4.1 t,rwl'nnma@ni,hviiln-15/ItidatiAciltlinilmunn5lilb'n- aulv,vtruul -iPu 

RyldnA'tlivilEruChlqmplihniTtiTtLi51.101nunlyrzi@lLihrvillnwtrudlawil 
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1.4.2 iNuAnvrillvikithr,nounql vilorPiLtiuTtiolluniliiinItuiLganLAuvrilnivtrudA 

Sukivinnilfia-minfTnunqvlAwt-urvriAniunireualLifuwil 

1.4.3 aiquApiprnaltun-mlivicmh'frimi,111thrvoiliftunIciigntri931 atehvIttnis 

SiloyanivilurtionAltinilb'nii-au 



Vinci 2 

cogrt4iLatlicirlEickfliu'rtiol 

•innmlinviii'ariutp-rnaignA'cv60@Atgiutninlie,i-rtain 

1111711.1 

2.1 n-aTud1Fitk 

2.2 A'fnIn.awnli-nun-wroaliiitivnit-nwudlaukonlfuu 

2.3 It"Lov,ilu 

' 2.4 n5ttnun-15'wvisicutill'ILm-revi 

2.5 fmiNFittl,wwl.AilulqhmlaAlOitv,iitYuCgulqn.i0i 

2.6 

2.1 ni56truda.A9 

2.1.1 KI11.1141.1'1Eril@ln-mn.tdert.k (Freight Transportation) nqm.ideilAnFi@lkiqku 

vwrivin5ninn5u5n 15 (Service Industry) liut.frion.1117117.imilglikv,@EhlEilvioni”hl 

iNviii5t4-11.1nolyw 

mtuniwAoti6mactA-R-InViLLIAlvrillillo-Nr,LtumItAouihtrrm br5 

z4folv-Atinw11ddlluni56KAat16-luvi'411(4-Itriu orrtJi'litmg, 2548) . .1r,,,71,ifi-14-it-TomiaJ 

mn n-myudIFilAl li4-rtrataiina 

friTuuderuki vianutil 	141@tmSoti6nuanol9i-auqtlmatuni52rwilluvril 

5,,Nn-iTtrvilFo..10C-Ivtlumttratinmm`vutiluFruknonin-iwineirsiSvillkiktivilgwi  (in'oro 

v-rovl?agivit, 2557) 

n-nctrulFiwin minErell nn5g-u:dueiviOnAilml@titIN,in5r,v-runiwlk 

ifarvitha,qvim gt- 5nt-mt-t1 gralvTmq, 2543) 

nwtrt..id1S1,A1 

lctikau tnulAnvicut, 	 atu.NcuniTtngil (Boyce, 2005) 
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'flf14'141f311V1W-Y13.11116t111VTI.10'11.1-1W05:04'11O 1TM`Y11.11101 f115V1,10'1F11,14'l Vial 1FJ~15 

115nill..11111411`15g'401FILIA1VIfrOVidlili61.6' fIc1111710111.1M-I11.1klin”f`nUTLIIAI1V11.1t6OU 

if11111110F_JMITZJIA1F11.1A''IVAIL1.111iVILLLNI.,ifilAjfhlALIOVAtif15tillleRalliVallia-lEJY111 

WiouvIlesikatAnwalNoulLnfl 

2.1.2 v1J661J1J6d@5n-15219ud41A-1 nmywilatIA'-iimmq'thviALLviat7,1_1Lvtsuali@A'-ii@ai 

fiumn9illt-ilAu@EyivivitiLl5talgrin51,im 

2.1.2.1 nwirailalAwilm.ru vihqt_lLaruf-riTtrudlatwinitUiantquiliilodi@ 

Sinfilinn7uwAlAnFit,LculAcu (num-xnarini, 2557) Amind-rta-InViltruniTtrudl 

FillAinconurirtanamtwilFictAnnnahrynAtleilvrilanucUnuvinliAlAulaiklciAilnlvt,idl 

VutrtAu luoty-ilm.d,17,11atrunn5tudlt-rucutilLtuiL1Loyn unwaill1A@ n Lvio-mytailauA'i 

7,1iLytylAuvriqi-nriuvil@n5twIsatA-111161r:iculInm 62162114d 

Lt,aolkJ@Eii17,1_1LoyunwzrudeviAnwilm.ru'vilinvA 2-1 

fl) ilaToqUtoyummdlaoalivronvu winrilJunuurrnFR-iwnChn 

Vwucunn5TudeluA'TtillnucuTziNoldInnuou 

-1,iftlualv(1@tA@nilEfuLfilucuricunwndlalAiriLLuu`6'11 almnn 

e'zithtn@tinlwlvItAntalnliArroutrwrIlmoTudIFItkvillocutddiLL 

- 21nlm61621i611A'm vil@lvmilanlilvudIStkajvianuu,vivi-LQ,rinnm 
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- 5`d91 	ilV1151111MPLI501711L1,111,101.1ML-1501J1.1d4110111AVIa@oom 'Au 

131416`thivi@diV1111f1150'11.15011^1, 911511m5i.FruvA@liTu 

-laii-AtliommouStikAti4--ru-rtannt,riot,f4uuriunlwvilSIA-1 

TO,Liyugu 1,3fld nnTtrudertgro115014@-RAN5011..kvinej1J5z,noungTvimuluvun-ilMn 

u,i91*55viinFruknimil4nr-rufailkannmoiNtonidliflwinvi_hAwinfifl@-101.nikao-Nvil 

1011ii-nrivwriaAninui31 

- ilM11161 01AFI:10 111@l111.11915:MTU5511,f1 ?1-11.115fltiTINTAPLMIY11 

InTlinSIA16HATIMT14.11.1/11.11.1.TilJfilnillIA16006vM 	 61ku 7,1,1 111.1571/101.k 

66 15, 5t-rilti75vinSuA'110 61.1, 5ZT111J551InFrukiimAilM'1, TrIll1J551InFwA111,031.rrill 

- fiFrinAvividm,166@lvinn5 ?rilmotli'uoJSEnativnln15.trtnil'AuA'l 

11,21?{019k1filat1TIAIM5W-NI, anlyualfrim Lotqlotilwill 1 

- 

oqiunwtnnien.kvilltrutit,_11,Avtouk 

t3@nitityunwtudenAvrilt-nrtatiliv,Fiunnuu (1514 

- 1.17T11f11,ALVIAMFillAcliii1111141Tfal.ia.11111.111 	 kill 

nvanultd401/INFranaJniiltor,mumolt-rtn77,Inifld1Nmio.nriquvInFitifiliim-nliN 

l'IouSion.ltruoluutiq,fiouonnioiermi'un-mrigilSukrollaaar,viimINI 

- 

-Imletilut-rtadittmano (BottLenecQuivat-oinln-nAcn4nar,11.1 

twInvartnivrittmLLanJlagi.ma vi-Mkrwralaltv,FiErtillumtliriv.lataViNNall1011htlY1f1 

-15.11,142.1Tahlli'lff115T11d1FitiAc=lrillthtLY1f11,i1M1flklilfrIltifin 

- kliltlf1151.11.1d1S1A1Vialni-dEJOIA1111 L'Ci@l9-1111nTylatik11$1'1.YOU 

1411tiikt.01WiTt11,1dlatkOi@VithEq, )11 

2.1.2.2 friTtnglauknfriluliAl 

IMEJ 

ImwthuvinmliAla-anuCi'EAnqkvicil- n 

T1,1111fildll@li%111AhAnikil0ii 11E1Vt'Ali6L6'-dfilTdIgilatIA'1V111%11,AL141.11tfillfIlYt111dlal.A1C11  

alaJ,ai-whatfillivrtirarin 	dluch 	 1,2n9lnfiniTtrudevukvniwilAliil'il 
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aimli--2Einvit,nyun151ruderalnwmfAvIiInTei 2-2 

	

nnov4 2-2 ?,11Lvtrun156owilFilATr 	v v115fil,1 

n) 4106uolph,arunnwudeiukivrmollAl winq'tltnutffraiwmini,Son 

FAnyunlnuzilFrui-rtfrowilAltililoVvtAucu 

- 

an5froudAk'6 n 	 tvialq, 

- lumcrim-ruwilANTe,nou'I'tgi-Ki 

i75gmaq,11551inSwin colqmouvvruvuoi vfiqlourn.M1A' 

T) iokamolrhvuunlwail'ActAlvymnbAl 11rinqlhr,nocun.15ti19-15€ul 

LSonpJauun-156trud4 	-m tAnctinbAltilioCduvIntru viH. T 

- ACTIIYEJ anTINT11 il@nu,v-inn-J'i 30 	&u,'titii'@Eit 67 11@l4Ttni..1 

IMTdlEft/F11%111/11/TTUTZLITIFI '€b*ldlNavioflyILLI-Acunm,A1150 5ul1f€1Ickngn566anol5Milmq 

n-1liyn.ntv2-11 12-44 lomv\na.',1,1-nnfISItilolE), 30 11 tad Pwaiui'oua..; 72 TO14-rou 

illdlem9iommtrutlunl5 nnv 
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- Im516tinumnI5oliAlnnulln_15touilmmi'l61dlml61luml5 

5n1A5LuvvinaiErrvilliwlyilliounn'jliALiAlulvnlLgEnlaiou-15tio-JutiulA' 

-1m5166-lum-11%Aylrii@int-io Iml.dnum115o1,1Alluthv,t,vifilmu6111.ITEnu 

66Iy1JF57i Vinlveliunoun-156tilidli@la-1KunnTuudlAuclu551cin 

- Lioto-anuatLi-IFAA'Enn m15-11n-i%1145n1Ad-n4L-Ini.flati,ci_Jum15-11 

n150i1.15nbnIgmii'vIowinvihRi-n.11,vaj vrin,ii_Ntn@unlk1n156614d1SuAcivill5nbAlo-i9u 

`If 	v oll/61%ivIn?11.1Pii'll_lriuttninn 	an lyliou5iilvTlliotvranatimounl5A1,111.SiOu-In LLaz; 

africilolv\lilvud-auunntRloyluulntufkViLnildq 	li vn.ci-11,1X5ov57k Sui-itillkin 

- TloqlJn5attin-156LiudnuSLIA'-i 

Si.linvril5f11.A&@lli5tNnMutivn151nAlFiukII,LulAu 

miloq1M561uniTndnoFrukilivilulmovionili111.1 

- 66atNlj,v1-1 

;1111,1n-iTulv-15111.anulvdolnt-ityitnAlthttvwilviu 

2.1.2.3 n-IJud1Fii,tX-Ivi-11Cio 	 miaLl@Iou?m 

n1Ttludauk=1,1--111J5timma7nlivinn5n-156LiwilalAn111164olinnn-ili'auat' 90 69da5lnn15 

LalooluvriunnTsdwilviLiwyduiilviinn 141@w-ilolnnfi 

L/11.1A-Jrivn-iTuud1SupiimilwliAILLvini5 

TI.ddll'UA''11111L.19Lihtur,L-aa-inivndISIAnVitnunivin 

LviL-IrMAJFNA'Ai71@-igi7uu,atlti-aluiu u,m11$1'-aodil:tiLLutniTuud1FilA'-wriltilniviiii 2-3 

nmVi 2-3 ritLutnl/n.ail?isuAcIvillLlo 
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n) ii@hol,TtharunwuuderLATo1113@ Viin41J5tf10111115f199WIr4@fl 

riwuunwtrudlauA'nvillCiavtiiiiattrin 

- ti5TvInStA-Mia.rintLatmalnvimutilo Liimin5r,-)11.mxinFaTtial 

Cioollmnyuqfv5vInaliiiViinti-nannviivNalln5frtruderuPiliviantrtrilo 

- ilviuTIFiTtrudolovithuqncliqoaloCiluvritin-mrtailM-ThartAu 

Amlnow-i5nuudlatkilifillazdtanntannyiiikvpiTtrudlilukwi@vithuvt-i 

- uannw,i1 	 uan-nz, LovuolL?luln 

LioviavrtiauSukritiuwiroiin-h,IJumringilgu 

.u) ifoku,ithLtrunn5tudatkvimia vilnkilJunovn-am5t-InChn 

,iLlutrun151ruderuA'ivinitlovtilioChttrin vtild 

- 'l'ol@li,TEJ11-156t11,1d11J5t1.11141d1.11t1101J nwtrud1S1A-rvnliovilnyiku 

Cin511;intikrtrunolviqhlolKum-aiLSnioll!riarinvonlvtillizi-nnwruirmliudllg111 viloNo 

1Jmuvrmlliagifilig-n11 

- m-ra..1141-1 nwtrailSwinvvilLiorim-i-m1-41.41,rimlnopm-uvig 

aliviqmnLnov-infr-raid-14hciLrimlnii-aCialrudlStAifialwaim,filthignvilo19-in6ioludultl 

mg-111-1d-na-umgciaolLriovinoryonn5SruCioVicifim-nanLv69ruinfuviiLlimioviiit,lo 

vudlatAnkmmoiquoLciutivin 

- CIIJunounl5CiolviurAvv.ilunlwholtin-aiv 

Fvt.vi-rolli.lakla-Aun-mrudatiA'ivrilnuu vil@n-mrudISuPrii-mnimIthtnanfionw,Tiu 

Swilli_16$31nflvinll,l'o-RtrioPuvrtnAlatiA'ia-1.11oti 

- Grion-uvoislm,rt_lInnviNm-yaivioln-malOoLio 

10111 LLavu,mmn5qAu-rritvininoLii@ii4-irio 	 1,6duoAgn 

viivVorultin-mioLiovuatlilw,minaitrru 

- noununlwigilmilLIOTWYMIVillabumAajoommhlrivnivill.1 

qVNdlNavlillh-wrt15r,Svitn-rilltinn5t,L1116511 

2.1.2.4 n-mrtailatkvillLml@liiu 

691@lcitahliii'vtl1.11SUA''1191ULQ1Allt nwtrudevIA-Lititryudonnt 

'nlao esinNalflo91 o@n1,3:1a1A-lb%6nmailnA vilaTolcifivulot,Anoi 

ljai-wi@ternitilum$-Io19T-11,CruiVn-iwlan-inT,f1hyriluanianuttrilitiv,A13166uulun-mil 

1,onamLatlivaa-annn-iin-imAlatlLvtriAu 
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t9lolfyuFni14-rtraulthinn 

Lvin& Ltoolhotinvialrun-amailSukninlvilo4tAnnyrrii 2-4 

frrithi 2-4 ,ytiLnyun-155trudlawinvrilLmlolfrt.i 

n) 	 vrine,thtnovn-nilviwo 

- 

FrtA-iivittnolopl 

- qGivinffInn-i5tudenAimilLRi'oe:rufl6151 

Cli'nq-ail@oluveNn-15/rud17;tiwilugu 5TAbitil'umiit-o4,171ulo Li,n5u-nlIn5vig nSuA1-1 

SIA-urlonmiCAuvriErt7ou vilalan-yan,Sumuou 

- LvantAlinnwud1M-lw,Eitln nn5TudlTtiu,vuii?ranwtrigievuP1 

wirillthtofm'vtil5r,otvrminik-)01,1%5L14641.11/111un-muti-mFrIA1A' 

5d) 6iToPioueziolvJulyuni5tudlFtwiTolILEi@lcru 

fR-15nni,a@nValrun-15/JuderukrnlLm o4latiiii@Cdovinuu 

- nnwud1SuPwrilLnlol{Vinvqnvudeo.Allli 

ricu5t-nISIA-rtruL9toliTuloual5y1-11,1'4'5r-anly55ctraukrumlnilnn 

Fvu4-wiovrth oll 
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- fie„7i'uln-15GtrudlatA'1170E151EJ 01,11J3f11511'15/11.1d1FMA'111-11V11@lihd 

i14-ru-nll9.hnn qctlw,novn-15111111Lhnithrin 

- nn56411t1114'1'A1n 

b4 n.t5ilmrariltil7n,il@tenvhAna@ln 

Lo/161yInoffihTo1Ptnovn-inku 

- m-anaJ-ii-lwInvil511n-15Chtt,(1iolihILLar,n-i55-ruy)LS.uA'l 

vri5i1nn5auvloloiluilf-TiwtAialuauanreiklmouni5aluLn15iotiannyHVA'nn5etrud1Fict.A-1 

vnl6m5o51J1d6riom-yaA-141 5-aLlIiiilviollitutna-auniwau5uo,mntwmFitiAclolo 

wilminnmdlt.thAntrruann 

2.1.2.5 nnwudlatiAj-rn-Nvio vitunn56trudlalAnesinvvymnytoogiLSol'iiy,n?ii-il 

illumantgnmi'vn-mud111-11%, 	TolLvia-a 	1,1,ovIli-aainlviLLtruni56tudlSO-rtfrovio 

2-5 

nniAiil 2-5 r_huuniTtrudeitATowvio 

n) if@holVavunwuuMtAivillvi@ linnq't_htnuun15cANi51;1a,S@n 

rkLuvn-156nid41.1Acivrwviotiliolklitru 

- vitoTuTtrueilhaLliwi@viti-nvi'n 

LCII@ITIfIWIA11.7111'11117DEMIA16'1111Z@EJ rionqn141-ratcruatilkuvunwtj-i'mll 

wnwilvnlvi@lf.1P X1 1 n 	 uy,iridn 
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71) ifa'@UT01,FAVUUMITIRilalg11/111v10 linfithtfl8Uf115171@l50.1q610f1 

V1,1,`Uurn7zyudevuKM/1911/1@WilifOl&JI,triEJU 

- ii@41fiQlklUnlufrivi n-imailSuPwrilvia.trudlidhur-rn@lim-aat 

tviniittntrillhudlauka$1LifiullairilJuinvi 

- ilimmvulun-15-anlvimrudlhk?,„iliLatia'gran5e-AL.Auti 

1JuLnyiFicuAcifivtgillA' vio/rud1Frai-ivrtiliinvz,501i'uOviiit-uith15tuiviaim 

- friTtlidfilUSIA-14.1 	 oitt rr-mrtainhaTta-iniimu 

wInfT-ii-u-Tom-in.ntaL'ia-kuouoln-iTingilawinoimrJLvirueMANIA-InqTuudlhA'l 

vrilfraii,'thqULvtfurri7tiud1SuAcrififim-ingi-ikariniiqwCiamnviJurAonn-iwudliflAl 

vimml?1-114i'vnn%iloaiviar_lLarun15/ngilSuK'iguiihi-autiu b4n416.11,111,0wisurriTtriailil 

1, 461@aJ9i05t1)611,071111M6i9k-Juriu unVi-aotinlvtiu nwovilSuPir-ilLio@nnf,IfinlmLoolu 

esiTtetioluruweatnlvlivri7tutt.-Jaitamudeitikann usivrin-iiin-mudatkvmulo 

1.1-161vilLiluvLiouivatirma6i.wrialiuLLatlifinTuud1SIA-wrilmamina-ismi.fi'suvilmum 

min-tl5r,vvwilviu-alsnuutJ5r,T1111mEnJut-rnon-a-vim3o1,tims-i5MINA'In.rtimluoun 

SimPrinnwudertAlvilli,10111611JalErvil ,t19r,li-auamtut na-IniTuudAMtualila.rin 

9711.1?I'lk,v,Tolnimi?kriuKTyr-Ncruttfinn-A-M.141-41.1 

ilnyn,ortVnun15/JudeitikvriltTuut,iAlulori-A 

2.2 thlTigairvillintwrivi60011,atilliln-mitidattihililntiti 

A'nwtia-niln-iuniwualdflivywnwtrinilFroinyrintru (Physical Characteristics of 

Road Freight Transportation) V111101 @141i5LT@Uciti5-1fTIVT6111.11A'T0101.11.1 0-11.115miian 

119-15f1.116it1M1 	Vii@UOrn_131.nail Im@l4.1J5r,nmviiiii:iNaviomyiamT9L1911.inwtiwil 

Frukorilt11.11A 	4'111J1.16601WA5, 41,IrrannwN 

orflUnlINA'nwn.itvilln-lunTiArtiNLAtivillnwdudeittA'wnlotrumnaJanvilllitiltrtal'a5m1:1 

illoL (2556) Aelifthr,noun151,61@ntiftivillnnwudatiA'nvillntruCionntm 

2.2.1 411.1-n.16d@l5nui@ciFilfril (Number of lanes in Each Direction) VaJlEglel 4TUTLI 

TOl.dolvnlnmPon 141@.szi@lfIttli 	 mi@Laill-N'-auLA1.161.1ilcifIV1119515 lAi06i11,1 

6L1_116dM5'1@5 

multruounvIcifinvrollilAtatrynln-mrudlalk@nwthr,noulliPnaHltiouviiii16tiolw@ 
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m101910till 

4TuTueti@l51@5n56.1rATtiril 3 /iM71@5910`711311T119i1n-rwil 2-6 

niVvi 2-6 411.1T0i01@5-1@5n561a14-nnu 3 'tiNW@7v1vilFritill 

2.2.2 MT-11.1fli'll6M16/iMYRI (Lane Width) IA 

''11,1i'lif15671i1411.1-dledEl@5-1@5Vielf111-111,1alni@l, StEri141111111-illlitilltiltilf1111 -11@TR5 IA@ 

lii1.11,1,1i1/1MYR56ul,i11.16n1111111g111Tumt-tii14-itratetioml@wrimial Ir71 .19-Juni'mal/i01 

f11,11.1171i1M11.1ni'llT@I 

.801@5 MIL'VH11 3.40-3.70 iumtum-naininlfinnywailmilvii'untrtrinno 2 Ii01@51@ 

136W.111011011 Lilomnfi&T-Ini5LrimgliFiLviqvhatilm-alagiaolmtvrillnillmaTolrnto 

51@5filJ97-13J1J@flil'EniOn-m -R51.rinfliqo 

3.00 am vL;d41,16.rial@6'w15-inmrimo,piLvivIciilunizArwrur,LfIEnialLinnivififfiti (mini 

1,41"Madt, OF,f1flicEJ mala.11ruvi5, 2554) 660019TWEillfrillffli1111011i011111-1111711  2-7 

frrun-ri1mila4tiaaa51a5 I I fryninit4tMialqT1V5 I 
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2.2.3 97 -11.1ni-illiamyril (Shoulder Width) 1/1111E161 

1/1'1?1@li'll%011/ 11r1W1155151,Lat6liSIMM4'11;th11111.1;11 (1A15:tYlVtit11,4k71@5miltin, 2522) 

illmiAvEy4- u-narinfignyiNanTemtruollvidynliidlNionmrwlITiimq 

Lilog6ILviqriwranininluat4urrytiallvidvragranikviu6Liiliranaiotiu 

2.00 La.wi vi;flesia9ion95irwiT(TilLvvvil 

2.50 L11915 TANUiDflThriOql:N6101,1,11UllAnilv@EJ (ncmfil 1.61-Mtlit LotIMTEJ 1i@/1-1.1111^15, 

2554) ?i@VIF1@leilJNa91nnn,,Int41"gEPtiN Zegeer and Council (1995) fillAivilSil@m1 

1,1Advillatu'LCAt 17r1561ao6MTIf115Lrwiq5l6vivilk.r1n6155oun 49 vio4TintinThrioqINinii91 

1111/11J0 6ow14'-)odl5p1n-ainil5d@AvidvnIA'ffr-1vA 2-8 

11994111 2-8 Frmnicivuollvidvril 

2.2.4 i'M11N1irm5105 (Road Surface) In.1-1061 l'avremill 'vlt-,i,n1hInlicturn5V1 

ravrt:hm@5-R5ololiu-ruvrivititAm.Sicsinulourr-rdhfmwmfig@tA'aldilt,m vnnmi 

vioan-rohA-i@lnlm muyinuvi@m5iio'illuaz..mm961ati'vITMWEY11.11,111513!j_11-1d-rtiiiheik 

10EN151 uonwinirnvili161kliivilrtiim1211176,u1011-1Lonlolfititileno1114.hrtitivilluat 

5@liuvril 	 (1;14514 timalu, 2556) ImiNNITuglviiVivihtmeil,viu-TavlijAuh'- 

wT;ia-mr-inv\ru 1111d 	 Itirarmymcivikia-m11, 41.Sn 

f11505105fi61I1im@tin5m ii@?Num-alLuvinvi -mr,14- 111kuebn15 .17AlaiunIfilYlkLirr) 

11-15@5-1@51711,umounlm iltirnn-5-NT17'ivitim@tini'mti15@uvi@w,vd-ilaiumounlm 



tvuw 

vagnerri@vialilL01.1ni'.1 

sYriAri/14  2-9 1N11CJ""d11-155`15 
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A'nud-mauel-ntumwun'ivCdnA1-au 6o(15G1'dod-Auel-)n-15YR5A'11-nmfi 2-9 

2.2.5 R-J-13-RIV11,MEJTHItYLM (Curve and Slope) manuiil vAoLuwin\nructaolt,?vi.t.Alil 

iimyrilnlwl'6'@uf6lunnArrAcutusinvi-Ilriu 	 m-a-amnoC&1TolciA111.4r1--J 

rmym.  

Willilf-In--rtAL-Jt-tictillmanniil 3 6Y11 LLati'milvnlIA'lvi_JAErt4frt7i?kNavi@m-a-nnia@&6'0 

Talfr151,4@t117111@5E1'11.11A111,11.06 ?I@OMhlf-TIJ1'11,1NEl6d@l Son, Park and Lee (2005) 

Le'ruvileviiin-ampLOTErmlfrutn6INalialiiipAlmlnnmliqglooirrilyinghl1;i1Civamill 

umnuatvint-ta-111111'l -)riu LLefol@Eillm'auRoLgErroolotru$V1 

nTiAl17 2-10 



nTtAi'vi 2-11 m'moiviclyvo@Arun-m-m 
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SITai 2-10 MiLMI,F1EITO0101.ill 

2.2.6 M12.010/Tti6tiollkurn@YR5 (Gradient or Slope of Road Surface) Innutil 

ImAtPwa.luioumz, Ikt.irrawmi7iNlw,Pu 

MT11.WW1681.1.117411:111.1'111AEd1NViE6m-inn5LrioqIiluviqfiCALInniivuA'-au l61mmAraA5r,w1T15.1 

aw•Tu5nni-nI-ii'ouat 6 1,1\iv'tr,i16v151n-iLFimo,,1°.1.6'61/ iV11,1711.141.1 ?I@OM6"alfil.11'11.11.11101 

Sattayaprasert, et al. (2008) Li.atlitM'Enol Yuan, et a. (2014) iiificwroaiLihivillinTtrudl 

FilaA'nfl5tPum-a -a.amintLrolnTaium-ilanvAlialt&tvilloliitu Lool$haillwrilow 

6thi6tioliANiurrawilnTinici 2-11 

2.2.6 filT,6101.10,1111AIM'IlaJOIOVVIUTalrn14171519 (Road surface Deterioration) vilrlutil 

PLA6fil' -inanLviqva-10.1J5r,n-15 [Au @no,n151il1a5v1ll, 



Comiiinila5-1a5w!w.hru 

i.111417.-in-15avraTAulautlt, 

20 

1nuntint-ru5tinwlin, 11,11Ei16n't9t-Lo,-u@l 

2.2.6.1 nm:iiowinTvvirmliErvinu66@envil:11 15Lvuumowil 

InrulawnlmoznwirjniWnirtannuatviainmaitilutviatthauligi IoE4frinam-nu,SErmErifi 

wtyliaJo-lamouliAMN 6 Ihtl,D111 66M1161`)@EhlfMA@LMIAIRT11.16SEJWIEJTO1rnV112.1'1W5 

i LvutJanou-wiln-niii 2-12 1,Lmihivatt,Emill(nuvrilma-mt,ruvi, 2555) 

nmAril 2-12 fr5LAoLairrAmmiliuw-iu6tiogi-wriliviyuloull (nwirilmmlnum, 2555) 



21 

n) h'-rm.innn5YN514q9iqou (Ravelling) 'n'iltl.rem-imit,Stiviltit@le:ravill 

11) esh141:11fr15@5-11,t1.0,1q1.11j0 (Potholes) 6t 1a N1T1111;&11,11E1I'li66ylYVICII 

TO1MT-11.1lViEWilultiA'flIJILrefl'15111qo@II twifiA'nwaveLrimAtiviqInioflnuci-au oltml@ln 

Im5laicieran15@5-15tiatimla51141.411111.111,66t111.1i101011\1@ 

mlovmilow-inn155rulEntiiteturnwillaiAjma viloa-Rtriowinnl5cialllivit-ommvinvnin 

iit-v,@wiltanni,flunlanvi5r 	An vvilri- nto 

• ramil-in-15wl@Alnoul.h.,' (Bad Patching) viumnaiuviinriLvuti 

lirdltolm-r-lajuvnuffi65un- 1 nwt194-)AutanwfutwInp_ICAL louilmoolv-inn-n,tiaLmn 

rrani5w-i@wv1m661n-al5via vilor,vuois-15tv,tftnma'-atim6mioqnliviquViriaa$qn.inlyi 

riw11ln-15@5-1@pitn7-  (Depression) Atim-au6SEroluil4nwnarraaw 

vinfuciquarioainlla miokElqtlifrIVI 

• hs T141711115WN5LtIli@lA'D (Ruts) Vtitin9wdErt.17,thoolisi-avillImurra 

n15@5-1@5fialn-i5qtg-iliJmulinqolkuvivit-at-toinui-AlifehrtAAti FrauL8oviludii 

?noo-ffinnn7w4o-Tmkro-olmutiariaoi'll'Iamo viloimIltalllildMIN01113i6VILTZMJ 

f115i'lAT1Villfatltitifiql/IV15c11.15511flitl?Ttl),@5rsi'll.1 

a.niwn'tiv 

• rrav1Ilim@5'1@5tAinotp,oinwtn@5x1666'  (Alligator Cracks) Auni5 

Loinfrroolfiurnn15@Ym 	 mioa-aoviTtilu moffritivru 

2.2.6.2 n15LFizaginTowyra4luvilEmolrravntli@ymummwunlm M-411.113014-1UTO1 

rraviltilnl@5-N5LLIsumut.inlvALiiminw-malLviq oitt 9T11.111i01.101111A11101M011n‘VI, ;mv-in 

d-niNalnalmounivilajonnzoliiim-auALLnqm.ronillitiAlulmv 

5@tiammtvi- 11@upi@, muuniffliai 

011115flivuttiivitTimm, n1;iLflulyi@ louA'nwttir,m-ran 'EnAnuciwuli@uallii5t-iwtWiAu 8 

1J5r,tiro tlaoa'wEilln-i%Omannylm-rOtimiEptiolravii.:1-R5-1@5LLuvm@un'iWInwiti 2-13 

oa5-maz,4uaild L 	(nnivriva-Attruvi, 2555) 



)KT,F;P'4  

22 

11F3Fic414MF.J1.1 5rJUl_lr.9iExIiit 

1-17414;41-4 

fl'flA 2-13 rriTAmeinlwria.jimilEtainvil2:rmulyu9ounm (nwiii5mml6otrum, 2555) 
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n) 	 (Buckling) A'nwaitm-raiLloviluihouiwininvilli 

owiwgiolvinatinlviolonwtiEnEni-rmaici 

v1l66m.11 ululai6Vt8moL IiiiiL5ZoitioGannPuliaiu4twounim 

rawilcin-i%rim@uiLvinvinialli (Corner Breaks) 6'nwt-utm-rai 

aluvriuvihnout,winviaalartrywiticliumatinlvd.ltahnimmlanz-14--mouvia moiiviViLflowin 

Cil@i1111141:111115511111rIMPUNLTN 
ti o 

ravri.:11n155-Numnati,i,unk (Divided Slab) A'nbw,-,AtmuLoin 

vinuanwilltaiulkufiounlvd.Juvialud'au 	 1,11@fl@llnimalml 

ri-avi1l-inn505'1wviva-  (Faulting) unl_lt-utm-a-a.11,FiumluNno-11, -in 

1,0,i1441.19ouniviFlofitolukunyanwinvill mi,viqtriovinniTtir 

Vi5@MT11-1Ma101,401.1V1f1f1151.4146f16011.1filE1111141111 

5ouv-i@mqviou (Joint Seal Damage) vOt16'f11.111.1L'FIT1111,SErtrlUIMI 

5awioviqo ainiqnlolv-inn-niAaaminnyifiyaia-iqn1714yruqwn-nAlioqwuvio 

outPozi@antSuvinu (Bad Patching) Lth.twutlrAmniufirsi-ailwilmou 

111168E1.191-13-11,1,11'15t1JUO1S-15g111J14,flM 

fri5141111:.4n 6t1011.1`11Miti (Pumping) .6'nwair,fyria..alumlut,fivin -nyil 
v 

louu-Nii5ovtioliT1dmi5wilvt.l11t11aJ'1vini661mouvio 

wuion 

triofhnlle.i-ruiasillifufinn5n5r,vw4-atualmlvintImuvio vIlmouLyin 

iiijivilvi:Inf v 	 ruverm n -R5 

6./1) n-i5viv4--J (Shrinkage Cracks)'fiwti,ir,m-yaii,FiEivriEwn't1@ui,oinmuln 

2.2.7 vi61,19152E.Aujulfril (Blackspot) 

mio1,9ilvtrivii,41Rino,Tkmol 

(nuvrilmml, 2549n) lotiV1 

	

61,015'1UMV,',1h,ri 	 vnly,un 	 Li,ar,vInA'vw 	V1 

Yru"A'uini-ruiffinwni,fl'EnfiliNo6tivi5ntynli,hvymnlwudIFruOil vticu 111.11EJIJ@1 Elvik 
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(2017) fiwiri-ISi@nrawraluvowt:ruotmv-AnmuLfilituu,61-aul;h1,124'6m5nn-mFivillT6ivoqi'l'  

LL?wilY-2Einlr6umiErulon.rvrALLuailg-r-nAril 2-1 

n-114 2-14 Nm6inITIEJltart.anl (nnronlvml, 2549n) 

2.2.8 m'allgrarmilunmilokiviotiun'ITtruilvOLvulAu (Capability to Connect with 

Other Transporta Modes) viaritill MY11011.1`1%1611@lVIOLPULLMVIIJMUY11111@llil4111AU 

nn5ilvz,itdolikvAvt_runintidlriun-mngilSIA-OutrtAuciLompinl@@rali 	tA1.niglni5 

vtail'AIA-rtinlotrotm-inlvilCiownmiTluatvint,i'anvnivifiR-aluollmnlunlAalni@fiv 

friwt.441,1 -rvv116ia 611u911.1 

2.2.9 M -Illa'111'15f111,11r1TAOLViOfi`U'liSt611FA@t117111 (Capability to Connect with 

Neighbouring Countries) 141.11061 9-Illa1111WIJOINVICilAtiLLtvrtimmillTalLAI,rtin11,14 

-in4-14-16 -anadat,m-a -11?1-1A"'Q,'1101'kiwnraillmon-imi'iuvrilnnTuudIM-rtrrilmucifi 

lAnd-ranuil-41.1 e:zi,'N'nr,11-1A'fiL4navrilnnun-roniilviLoMmo -Dadri'o'ilnluanturA,wilu 

mm.gievtA-ioloLSonLAuwiln15661.1dINIA-rvnitruthlvvantaliviolli 

2.3 Tgimaidlu 

"n'olmAllu (Delphi Method)1,111i-Anwoll'lviEnm-wimifilflunlwruum-yo.41,Lar,  

6hAvloltalnAjolfiallhnnn*STJ'Ernme-Ainnlit,n_nmiaut-n2Alv4,'WleAa6L'v16 141@giolutstl 

1,6.161..anahl (Consensus) 6liTinnEro5286oaltiu1i1A@Ingn1.4'16iitof1116viv1imat1dut.nmv1 

Lt,az214m-yaii,'T@5mnavl5Pruvill luLayntwilPriAviulcallaviiiiiinnAnwUm611 

viovri@naoonan T86GimAhu6),miT utrtullA 	1950 louIaaTIA1 Lvaami (Olaf Helmer) 

u,avuoiau 'm (Norman Dalkey) 	 (RAND Corporation) 1,11@ 
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g15-awrnajuv-inn*Jejiiiu-rdnivluoTtrwatititiglYilA'A'-ifflolAti-Aj@ilalrinfiq) (Dalkey and 

Helmer, 1963) nutrainnwhyriulTtro@figLwohuviiiiiqL6tEntALwiatTiu 013T1501,60M 

MTla.lhl,01,1%@*1111,010E1111A111711,1,allkiSZI Ilik160R,14171161JOUTV1t11,5'141-1 fiA.41,wol 

m-raJohnmalout-ill ismineitin-mtowia.21 

esi:LijErrritv, "'frikeitiviali\huii'liin-i5Fiut.Tum-raihnitruvin*iptu-rd-it-vAcauinorlivimmvad-o 

1j1 infiw15t1n?inaE17iviniautt@IPt.166 	V'zriErIAIIA9FITILF1V11,111.1T01qtidEnTitAIS-11115t6grll 

ti5l3i3J87'1110@040161.01013-115flilfYI56filJ5711571f1713JAO6I31.1611@lOU7V1fitViajVArl7l 

Vdiu-nntvr,aolm-anawinirulAaavinhlriu @qfW1711Jeilkalerrati'viTtiulta tmalA1-101&)8 

?1'11.115f15TUTAWYT11JAVII,111,111@411,67lEnT1VAIOULontl-rvii'unn5Leu7-ru5whajaCillItunm 

€7'11@alvi-Ilira@nnnn5i4nv-iiim-yarCritiia'Ciagnk13.1111111m 

ISIt-pl-anlignvii'vnmetn-ruyaLmmhdrtevolkiLciu-rintlilunmoimprraAmolruLriu-Ji% 

fmnilutalitrum'anad-goolLnaailinn59Witilaialictun-ffhwuvtl-ninInm-yanT-Ailifiu 

trifiArn511.11Altin-IIChnLiftivrilnwtud1Filkvi-mtnrucionnt,Ta-atiT8m5kFilichwuv 

Ciu1S-Am-ri3ignA't-Q6On6Au5oa.A191a1,1J 

2.3.1 fiTILVIIMTVIItILoarhu fleT11,1'FTTIltraoragunnulipeit'Lwitulliinr-ronnA'ld 

ItioimAhu vianuF1 Igmwrin-awyraii:TolV8Entiqt,tiAloa.bginw-notlt,mitviolA 

KT-11.1i'f4 61111 il 	@1.1 LI.1168'0 	ut-r-m-nn-ruLLaunAmolm-mi:@-inqtAu-nritilt.to-ru-rti'll 

9111cIve3101firmSivilon-liV4'(Arrontilldivruvrau@rnaAsoolulounn511,1imja6a.unAVUE71n0 

(pAUTIM), 	 fiMa, 2559) 

156V1 i*tJ vill1E161 frAUI-15M-)11.1,15t111-i-141,61EMJA611101115117R601116111V1V101111" 

LLI:ruvu IonlKumr,v-aufriwavynniatnA'uf1501M711.1i1@qnnq;IJOUTtriql,A'-nnil'himol 

Lnytmagna.wryiDAatti ilatm-nJqa.im-a-aSloo,nalmunilaiLtoLem-uAae,s„ivikinnuAolin15 

Lou@fl-nandiatiod-116'mr, (ttfO.Twi 215OU6IAIT5611111J, 2555) 

7i86oaltiu 1A1J1Eltil m55-n.15-niNaTaln-amwou,waiviatil@LtiEn6wiloincivrhal 

66011114667fEJTV1Q (Alfred, 1973) 

)1691mAhu vianutll n15liN6u 

agiuirt:infiuloum5lotioln04,AuTontlikufrmtnioLollhill 

e,),AErrriquinywa-amtmaimm-nawoltilkti-4on,  

llik14111161m-naJAviollnaleAu tionTinfiqi,iiEnlYq6lalln5f11111171-PART111Fw16111.11J@IV111 

(Linstone and Turoff, 2002) 
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1.81,omAlai manuril n5nnun15 

LI@orCilod-ilvitu5nrufitlywmint-rilLeAvrtinlouml.uoln*Jejikntltpliaun-m-ruYn.flat 

?IntrIRMIJAV1601.4604667iEJTV1t1J, 611-1-w55t-u 1,@uffi.Ati, 2560) 

T8Lomllu vai1u61 IgnnTl'uflonfiTum-yi4JAmoItiutnn5m61,Folqvihrrintglvu_ilif 

mr,v- uitivthanyulunlwilioaTUm-raAmtkrum0qtRifyrult-v,Itnii@AtiErafiv,viqn 

m-a-lailwatuluottimo 	ill'arvnIA, 2548) 

wm4-14-f1ofrana.ilui-41anan5t1a5IA -1 	vanutil n5rAnunnWESimFTEJ 

fri5viti5-av-awyrOivis,Vna-innOnialeVErvonttillimww14176.11A ~S1E1n15Vi~n6~EJJn 15 

orist,v,inuntiwooln*.OrrtntAufmLei.n7uTaimmAooluvinesiSiu-rinfollinnt-rimAtil5au 

vt.in-l@z,;ViemAitu6171f19-ania@mmA'olf% 

2.3.2 A'fiwna,'ileinksollblimaInhu I56oalthu1JAwaiter1h1q,61 vt.ltir6v11dgi1i51Jnmf11J 
4 	 , 

WIJYAWIT11.1F1M1,1114/1@lflq311,1JUTinflp11.1 (HSU, Lee and Kreng, 2010) 

2.3.2.1 viSfjulf-mt*Jyilvnfil.1921nOdjA-rult-p., tyni,lialoLNEnluijo07.Ant-q, 

vilvaancinn0.1 qtAu-nntv,9r,i,thmanciinn*.rifiaipfitTuvilVilfmma@m-rainiruLi'llittlail4ou 

tiatfflwthr,Lk 

2.3.2.2 n1MH'@amyy-awheti@ln*J(1Liju-nr-MiatinAVIIJF.71;sliSiu-rolqusiw,niu 

ki,v1V-rult-p„@tqloliau@m-rialonin.t,i7-wria.1011111MarlTiniilLatio'livinoti IouwinqAtfrolq, 

Avilm-raiolitenaulaio@omolrium-a-ILAfflollrum*.itimamnytAuv,olN4-wiou 

9-miAmoh111111;11flum-y1a olukinLiilnAV1JE1laa.iiiinn01.1.71Jtow-r-iadruToln*J66ar,mt1il 

@d-Advia-mmannuu m.in-i-v@tigtivranolnOqvisEinnt-vfialm-nainomkeiti 

2.3.2.3 rri5-1i.16Eptioln*.iqvihrrtiltigd-111A1.11/1-11fM m-anyviumi'lqoviciEPHI 

q6ilEratiqTz2151d.1119-aillik.rdaln*J 	 mlogi-Am 

vInim7,N6ErtiolnOvitoilt,40 

2.3.3 4-In1iq6ilu-nnt-v,TN-T5LomAhu 

kiLiiuTunq frw 
 ti 	

imkne;TAEYrritipio1115tnovA'-auiglavtiiiiivt4L-reni 	e;,TCiitratleiNci 

9.11*-ingi-an5t-aul@Thodllu,kil laim-nk6SonqviimenOmuu1P1uFrna4u6ROT1G1'a 

GlVlVlenJIEJ LtatOu-rtnqm-ni19-aniati6klut,loliiEl@t14111-151E1 1,11M-InkliinmMv 

ii@komannovillqviitmrgv,@1Cum,,-Jaitinnw@tiumuouutra.1 (m.drilu Siuuviol, 2548) 

4-IvrtrolpuTontigiLviantaaunlw@vu 

IgiVUVIL 141.106LuvA'lLrauttl 
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Dalkey (1969) vivi-if7'ngimoifigol16atilumwm6uu0D'unla.Ptiolr; jitchrrinfou 

aviaorai4-n.ratrifiL 1aiii1novaniinlun*.a.PErvint-pattilvuu--na.i6iulm5 (Validity) 

60@lnlwoutt,tmi@titYmilouqiitiuTtritliveDF, jilittuvitrittimAdhaloiltmittiCiluTritAnnn'il 

13 KU ?I@VM6v@lf-TUTTLIN'Ull@l Dobbins (1999) 6111Y0A-winm-nadcliuml@tvtitiarLiu,or,vrran6' 

0.90 Lil@qC6riu-nntfilunnn'il 13 M1.1 OOMM6Olf-Y1J119.11E11101 Macmillan (1971)1,kougi-j1 

IiiinriPriuTincv,husi 17 filefrulli 5-iyin-iwfflmolFranimmoA iati (Error) WeillkEJ1J1 mot 

:,111.1fili/TAIo 0.02 LigimwriYilfil 2-1 

011Iiltill 2-1 6fflyirmaomolm-rammvam01.1V111.1411.allq1AUTInflj 

4-nrrur,,,IAErrtritli, 
4 

FITILIfifilOnfla011 F17111fla191LOADIAGIM 

1-5 1.20-0 70 0 50 

5-9 0.70-0.58 0.12 

9-13 0.58-0.54 0.04 

13-17 0.54-0.50 0.04 

17-21 0.50-0.48 0 02 

21-25 0 48-0.46 0 02 

25-29 0.46-0.44 0 02 

chin : Macmilan (1971) 

IlEJ1115g111.111 

nd-r-nraiii-4111,1.1u,u-Jvlatini5rinvitim4-ru-rupitnt-geiLvianumiluniwoolfl-naiAnku 

2.3.4 vootrziol)titoolAliu 

2.3.4.1 friw.hwt.iwthtt,grAvniii01.11@ thatiNyrrti@lmVA'O'n'TgimaYliu 

q6cJIErnrq ifildTallitl:16t1A0liitrilEST110161JatilFW11,4111Na@lilfregUlA6511.111=11LLN1.11M 

9191 1d~~ vi5m-1466Nunlwil69d1dnnImmuntvr4'1117viu-1Pnim566at6Ylmlulail 

2 3 4.2 filvitIon*JeitqiiErnntli, 

4-rintioLniinli@lqiiintlt-pfl.annn-h 17 m14141,1_1 

@61115M9111.14-vinti6ti@le,Tyriu-nntv,41.1@fitivOviwityti@ln-agmJ1-1Eni,atqw01161Tal 

q6IltrAntda@ow6'@lritrtJu 11A6isonlign191 yalilthilluihnntuu,atuutnallurrmi-Mb 
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2.3.4.3 @@nutrui,m1@4a-niii'lin-eA'u LoavIlmaJTaiwynaght,i%rinvilnii 

eu@a%omAlnu 	661JIMUtY11.1 vilowuvitagawnlatruillmloi'91 biannuunlaithlifli 

(.11 -"u9'iNvinfil5VITNOVURT1IJA14V151 (Validity) fivol-11,111i1 

5TUT14.19T1LFlooliunlqAu-rtnt-v,Lwiar,5aAmim-naminvilleittfriuoE),rivi'vn-rt.htTilkol 

f1151A1J5TU5'JLif@ajallnauil'1lkn 

Lituhiltmloi'llwtymiloo,m,'1,3.14169milmvu 

4.1i7inmna.14-innu66UtAili Lwiwil,qviitiront-QVuivilm-auki*uad-Ao5nrincrigovviiVi@tv71 

es:,1-luilvii1-rVivflult,vitivilnatvi-innvitiesofil,k-Inn-i5A'agnwnlivi-i& 

2.3.4.4 6iv5Tu5`ngr2laglo61llem46iiu-nr-gu v61nnfir-hvilJV1`nv,mi buhn 

arlilf17104AUTONJ, vii'myiloontnyulAplimi'uLeui-alnuipkiatiZ-it.trtiumpuilvrPuA'ol 

v°1-irr15im-yu5-noranadAa1nolq6i3E721ftl6itt.i4-nratiail5101au 2-3 5011 4110kiiv .A'nwfuttol 

to_nmolinniticirmuiv5-nmaJiakir afli'vu,n1,1L'nn1511;i4i,iityrinto4a31 

AuutoJal vilovatrualalikuann tia-anwEeirr-mtivyam-aarhajalAymarAuvrooli,eru 

1-d5Ui a am VljAA 11  

n) n-156ili5'n5'aLiokik,m111imfi5 vrAunmtim-amum-na.JAKVivtiol 

c:PuTuitv,t,uttimmilo 1,k1Au-roinjlALLoolm-ILAnAluadllni-11 

moumqva.nnI7iqm 

L.itun-nthii@viitertn-rtnuilov1.1.1 

945iimthan215c1lLtu66UU21@v Ll'Al'on-i5Lru7-Youiiaki,11441171ool loui,wwinnnri:64_11.1 

myuant-nargionwthr,Inn.11 (Rating scale) win 5 Tt,•ku mult6tio4S6A5v1 (Likert scale) 

vanarn,1116M1 windalthu,tnmolgrallAJLeuwt_ma.i@nnnOVdtratltru,oLAVafiunmPtl 

5TUVAJipagetwiliimill ,r1L4Entlq,o-amou,ovomymiPmvillAufmt-tir,TalniTthto7ru 

m-yagigko@lth.tau 	 vilaim-nagio91flkAint AVIO 

W1),LIIIVINaLLar,m-alL o lut, Poi4nFaiiivinpi-m 

fmLruyvuyn.iii@kialuflflialL 6/i'tim@tlik"H'uo41hNa9-Innmrru 

5TU5-)1141@v1Alfilaolanlinni51,A51r,v1v66'tdol9itivil@lifthtnounmeuynnuiimp 

ni'lviolti 'Au iniisti,111,1 (Median) f1151td1dEJaJ (Mode) i'id`ruvriE1161J111.11M5F1-1 (Standard 

Deviation)i'lNavi'll'efl.it,i5t115tv6iliT5Elitificurutin (Absolute Different between Mode 
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and Median) latFiTUEJT11/14-illfl'AlY16 (Interquatile Range) 1,_11..1kLi fl'156filaTUYAADV11.1 

mIlfiw-iaditinn5guelwi-immAinn-i7Lrytn-ruyallioajalumi'likm lou9r,liftvirimmut-nailA 

onwinlilArtftivi@uffe.iTtariliqviiu-nnt-tjusiatywiluglig-ivout@oruOnmi'l Loinmeru 

TYL.15'nJii@ljalumi'lf.irrgowzatruNon-mmlm-nOwnllited@onAm-inSwininetiol,q6'u 

16'1?Irl'hIniVULiViOlkUlti1411,M1.11,i1111.19101.1Vileill.11J1 (iISIEJTirlf11,?111115fill.tiN4IVIDIAIAL 

66ViVilfrilOUTV1t11,61111-i1FITILAffl6111.161101V1111,1100VIM6L'Olf% 

m-anirlartrtiolnaitio-amovAtn.tulJa14-imovill 

qviiuTtmv,FIlliNdim-rugnkija.nnvtiol@nnvi_Junliluirug-introaln*Jr,z1A-rintv,11.11_1,r,Lgru 

gntranAli qli'EAL4oliim-alu5@tim@taLar,laiiThRrto luni55omniii@kinatn-mtui  

Lmi'manuovil6'nuvri.,111XhilEntAlilviaJolkoutvuuootgrial4R114-runLLA'-a 

frIvitiwuT-Ali@kik.im1117iVi ttunnwnr,y7901u-afi'11611fIl%f11.1171JI-J11 

iimplumlIcknaAN9-inn-eaviT-reciiiev,aittAlinavi:61,vi4-wimifkmomAlvinAvi41161.1 

au-p-iutio-nr-mq;in5r,v7un-ITI4ar,?15,1.1Nm71uldi Ifflulri-allJacan-menn-av -Jarlimplu 

mllfieraiLLaAwelaiusinvilltsitandin (TiTt*,-ilviunatianfl, 2530) wifwilm@vitiffuTguve, 

2.4 nulautilli9i4tallfi5TA 

nwtratini5gikrtfiaseii,mnr..vi (Analytic Hierarchy Process : AHP) clif19.111,?i1,1@j1 

1,1,511IMENIVV1Y1 -1561112:10 	(Thomas saaty) olioLtluAlriolurrmi-au9Vatil9 ?1-11.11%1LI,fi 

Iou@A'un5r,v-JuniT,SutiwtsuTimAigkiwtiol 

1.114:116 (Saaty, 1980) manwililun-15thr,Liltivrili3onLonnw4C4'AtilvViiimilnliou,illtitAtt 

ni59`NSulAwtrtAilvilILS@nifl'il4nr-rualtiotmar,41rio o'rrtfi'161?mmt-ILiu16-1Puvinnl 

ri-niruom-raigiOk, mlom-ransauTolioiavvrilLSonlA A'Z'unwu-run-156-ihni311m-a,-Ou 

nuvruni5aRt-orm-i”i41.41v,vuumalumA'nLnwshrdlitlAiwl-rainadnnrinum,A.Lici 

El@1.15111,1nt halna@dnItolivialu 

-ILmnnh-11411,1,1t-mtilmon,61:inmyaig-iktaifivi,nn.19/InoatfhluvimtkuolioLg@n 

LhvronnwvilFrukntnIntrAvantali (Mord timnviolktivl`4, 2561) 

2 4 1 viA'nn-15/J@Imttnun-a-A68Viillt,ayir,v1 mtu-run-i5grAPiNiAllit,m5-In'A 

Toulivqnrri5milImvicmolNyn 

@@rdug-4141.141.imngi@vtl-naiu mlo-Tvittal4 (Goat or Objective) i'lliloolAol,f1fIdgvi 
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n'159iaavvi6n (Main Decision Criteria) 40101a01,naiii5N (Sub-decision Criteria)Ittnwi 

weAnti.minn”T9IFI'Lavvi6n iiiultA@Lnaliin159iflFiti‘hd@ultitointntievin-ilchStal 

o-ive,fitnt-uffoinnwimStiGhd@uifiEFO>int9ilr091'-in- nriU 

wAoltimindLIV_Juvin1LS@n (Alternatives) vriaA-wiv viA'nrn5erwitytiolnInrrun95S-A414 

6ii5l697-mvigoqvilu-rult-pipliamm-raAm61lulung5allu1J6i1FJumy19al-gmuo\nnforini 

(Pairwise) ImuiN15nranwitlf115k'Ati‘hQI,IrAl'i'lilM11J?IlA'tv, 

dn11,5 	 vii'vrwryaMikijwhei.0 ii-aurniti5th 

-iri!IV411.1iesiannn-ITAlluuLfiEruRynglikanfiv-iml 

Iliv@LYT015-Mov 

m-yamommolAiat@lrmoliErafitrum-riadiikankau (11569166 QvinviolA'a.np4, 25601) 

2.4.2 41,1mo1d`uo5n5tArrun-156'nkuotteif76myinli 

2.4.2.1 f-m'innlriul,m5laicInpAtv,14-In-a'allh olurmaJN-Toitp_15:olfiat 

n `15 

	

	14 0661 YU4wonaln-II 

41.1fivtillgia5m-r1J5r,o14 viip6`tllvt8m4Jm-15iimalfh 

mA'n 41.rit 	 LLmo-Rtii 

LnwyifmoiviFillhtio811.152-,40/19-tialbAntil odl5`htiv1 a.15r,r41 d-wivrualu,Ntanmni 

tam$hadllartgl-1116.1h 

6na.17in-15k61111 66 tm-11661 @n 

111-1111111 2-15 

MI1igvn;lonntmiiitioi 

€1-Writ 2-15 ai-Jod-1ILLNI.IMIAISIPUiivilllm1593(aul9 (-nmivii21n1.1, 2553) 
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2.4.2.2 niwilEnAilErorraghk,TolmtuvinnwimSu'h 

LeruTnn-agnnagionlImnqvilErrinteiWitilvitwiqamanTgli e,rgEAtoi'91m95111,111u'ut,fitru 

tnt-AnemioStil, 	 (Pairwise 

Comparison Matrix) ufvaumnlii 2-2 luesitchyrunqw,i1T,N6Emaz,Fivmon_lindiEru 

f^-raghk,Lnaiiin-i”Tohrhlutoiat5r,9it;t11451EitioluaniinClikirli'ulA'o@nwutailmulif 

ihinaliniiiErufiaomr,Pufnmg-IA'qjtam;-1'19I-111411  2-3 vilitufmlime,t,navriniglku 

vLi,vikuiaT4-rt.nualuvinnkiLciu-ancuoltrilinnAniFill-hliALLn-ailm-aug-gt-onnn-im,nn.vA 

Loivrinki,Au-nnu,VruntnmiingiimAVklutu-r-ailm-alanhAVIoun-il 

trifoin15iiohaVItiooli -ITzkinn5thr,Snaz,'@FjLtutfiwi-ati 

MI'lli711  2-2 Laminiivtilunnlvtlutmlututuictun-a'Otilwuti 

map:Anil 

kWh:A 1 

ifindmil 

ifohl@ii 2 

tnnninil 

imata@ii 3 

Lnnevirm 

i(OlaidUcril n 

bnt-u6Ani5t1tiat(hil 1 1 a12 a13  . 	. 	. ain  

Lnnavin-iliimBlawil 2 1/ a12  1 a23  . a2n 

tnnaviniIiroBlihil 3 1/ a13  1/ a23  1 . 	. a3n  

. 

. . 

. 

. . 
. 	. . 

innavingliimatil@il n 1/ aln  1/ a2n  1/ a3n  . 	. 1 

91171114 2-3 Ta,'AVI`Un-n6ViiM,61.1.1tRYILgikiimijunuu-auni5 -iillYiitiliilli,miti,i 

f17111141.1 1F.1 Mt:11111.1 

Fli'lliglkuvviifiti (Equally Preferred) 1 

fl-yagilkIji.viifiutilthunail (Equally to Moderately Preferred) 2 

FIYIllenkyliltif1011 (Moderately Preferred) 3 

11711.1S'AUTtinwiliis5ioternuin (Moderately to Strongly Preferred) 4 

MT11.0114,JfiCtlii113.19f1 (Strongly Preferred) 5 

Pring310'14,1E1141111.11f1E1Ulflfri'l (Strongly to Very Strongly Preferred) 6 

M713.1g'14J1.11f1f171 (Very Strongly Preferred) 7 

fl`r11.1i4ii11,3J'InnilF11.1111clIql (Very Strongly to Extremely Preferred) 8 

FT14.111A'f1J,1.11nillql (Extremely Preferred) 9 

: Saaty (1990) 
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2.4.2.3 M5filinttrvinjnviiriwriagink,M1Lnaiiiin954Fitit,  ?iiLl5nYligoEin15 

1 '.1f11111411.1"g1.1Vilf,laYdli‘l@ILLviar,iun tLar,vri5Nmu'vilnd-rAiwAnt-ruliolismain-i5vadh 

6(1uxituriafinw1dSllliii14'1 rru 3 6f1f1,161AfM0Fil-flA 1,60015'1UM'A91A/111 	ViCni, 2553) 

n) olnlm15-NlimilrunritruSiuut,nwiin95vioFrulA 3 tnt-ui 

vin4on 3 milLSon ImuLoolWokfltqthialanfrin.iiVilifoilutmluuLnakmkatilAvihn-m%i 

6621v1419'1'15nitill 2-4 

2-4 vill1L'Inui.AUtWrna.iilAjtvetiolLnuttinqWigita@ 

Mal IfIfIdginililoatildi 1 LnalsoinililviatilVvi 2 Lngulinilthatit@vi 3 

6nguvin15ainhlwil 1 1 2 6 

tfinniniwifiata@ci 2 1/2 1 3 

LnaoriniliToalaven 3 1/6 1/3 1 

6u) miNayailtuaiar,mili Lov4ioriTieli 2-5 

W17111,1 2-5 n-minNamluu,viatangi 

tfinni tnnerinilhatilail 1 Lnnevini5iThata@ci 2 tnneAn95haulgiA 3 

inflniniSiTaidi@cit 1 1 2 6 

intuslniliiflataVvi 2 1/2 1 3 

int-u6vinl5i1matavil 3 1/6 1/3 1 

511 10/6 10/3 10 

11-4T,a.strrAtiolniinluoitoolhtivil5uNmutolvInmiluiliu 1 

61,M111V115-11c11 2-6 

(1959191 2-6 fin5th9T`AalatiMiatanfivmA''KJNM-ArtiOlvInOnii 

inrusi innowinilkaul@fi' 1 inneriniIimhIA 2 mnAnglifoaulvil 3 

inneyin95kauwil 1 6/10 6/10 6/10 

knt-usPini5iioat.a,vil 2 3/10 3/10 3/10 

intusiin-mThatil4 3 1/10 1/10 1/10 

7)11 1 1 1 
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1) liv-INflyniluagiatigra 61,M11;i'lV1-1511fill  2-7 

vnYwiti 2-7 nn5v1'1CJaT-Ailta1viman 

LI-MPhil 

iiRaiii@fli  1 
6f1g1191 5'Al 

LIM494111 

ilfia1.11@:V412 

WM1911111 

ihatiivil 3 

LnnU91ni5kaula'vl 1 6/10 6/10 6/10 18/10 

Lnguyin-15 .41ata@fi 2 3/10 3/10 3/10 9/10 

innaiiirme4ialihii 3 1/10 1/10 1/10 3/10 

517.1 1 1 1 3 

9) gTintudljnvilrfIF1Y11J?Ilkp@l1,11f1.1iflfl'al'O.A116N 191E1W1d-11,aU4l@5 

.kAM111.1M1M1,6fn t-m4Ttratuti-ivnInm-nagii'kuumil'A'anYilii 2-8 

gmilli 2-8 fl-15411.1-gUIllVillf1KT11.1elq1'f101011,nt-uiin15kStih 

6fItle1 
innprinqI 

i(Aatawrill 1 

Lnnaimil 

vinaialviii  2 

Lnaprinil 

kauivil 3 
l'13.1 

tiivii.Th 

WillIdifinj 

Ltuusit-miimatil@fi 1 6/10 6/10 6/10 18/10 0.60 

tnnAlinililata@till 2 3/10 3/10 3/10 9/10 0 30 

knnrifInqIilat.ii@ilj  3 1/10 1/10 1/10 3/10 0 10 

5121 1 1 1 3 1 

Q) A'n.rguj-rtitInfiyaignFit-poxlvrilL6lonLLunffliamiar,Lnt-i.wit-m'oimaulA 

tool '-1-Iyilili 2-9 rilowilil 2-11 

W1191:1711  2-9 n154-rtnan617rwra-n.ig-10it-woolvilli3onmul,61Lnainn5kFitikfi 1 

intwri milihn Aini4thn B vrmthn c
y ., 
triviunfniudificv, 

tntu1ln15iimBulvil 1 1 1/2 2 0 29 

innolt-rilifonulvili 2 2 1 4 0 57 

innain95Ahl@fil  3 1/2 1/4 1 0.14 

W1111`71 2-10 f-m4-rtrawj-rolinK-aiLerIkTolvillthnnlulit,nuiinn54hilwiti 2 

Vinevi YIN Chn A vri1C4on B V1-111,SOn C 
t 	. 
trniunfraitid-wifv, 

trinnirriliatilvil 1 1 1/2 1 0 25 

Lt-inevitynoThatavil 2 2 1 2 0 50 

VinAn970i0latil@fl 3 1 1/2 1 0 25 

I 	PROPERTIES OF 
I RAMP:HAMMERS UNIVERSITY 
	 I,I8RARY 	, 
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wi5-1117i 2-11 in54-rintini-rwlinm-auSiA'clitollinli,S@nnnu'liintliiif -15KVIiitil@ill  3 

111t114 111113@fl A wilLE@n B W1464@n C Ilivitins91111iliki, 

Lf10.194fl15D16 alli@11 1 1 2 2 0 50 

incusoiniliwtaoi 2 1/2 1 1 0.25 

viguieiniliimau.hil 3 1/2 1 1 0.25 

If) .1-11.,!`)fl.11111111tim-na.i?hA't11101111'11664 011`bliiIJO IMERV1171@-15f1M11161 @fl 

niul,i'Lnuvin-i5KoFillhii'l 3 tnn.icil 	 B L'iPuvr-111:61 @fri/Igqovriolv-inilii-rein 

9--mg-gtotk-Innn5nAutnihuannifiqo 

vnjon A = (0.60 x 0.29) + (0.30 x 0.25) + (0.10 x 0.50) = 0.30 

vrilLSon B = (0.60 x 0.57) + (0.30 x 0.50) + (0.10 x 0.25) = 0.50 

C = (0.60 x 0.14) + (0.30 x 0.25) + (0.10 x 0.25) = 0.18 

2.4.2.4 nnw5-awaum-a -mo@omhltiirtiolimiwa 

fitruowlem (Consistency Ratio : C.R.) Liilatinwtioa@v-iqcsialiolf-ri5gnrawilm-inghA'Q 

i•-m-r-iagiovimh1TolLvi9),NvInaimin4n-i5o.liutivtlimAncuerin-i59°Cohlwth.t5nutictIA'?iiciliKi 

IoufAvotAil 

n) n154-ru-gun AMax  cillAoinci4-11.1-aaldi@nnn1511-17-wo@l6nuvim 

1.1-1Q,f1,1 - urAa5-aL 11e4ultaLti-rwouoinu,n-au,A'-aNa 

fillia.115-J11611Nh61111A'Llfi-16,ui-11.1-dtilflfUllin-l(1G1FvulAvillocitp1111.111,IiEJULCIEJU 

6ti) 4-1igum'igitilfl-111.1@mm6'ol 6tiolooleQ (Consistency Index : c.i.) 

tool9ilminn5fi 2-1 

- 
C.I. = 	Max  n 

n - 1 
(2-1) 

fl) wwinkfiFrramiofih1A1*.i (Random Consistency Index : 

R.I. vitt&infifillocifiwn.nortiolamln4Rwi 'xi 	15x15 

orartnnruolanifinCt,am -mlevi 2-12 

919Y11112-12 1-1AlTlim-r-lam@flnk1V111.1111.11P11@lLIrviln.6 

N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

R.I. 0.00 0 00 0 58 0 90 1 12 1 24 1 32 1 41 1 45 1 49 1 51 1.48 1 56 1 57 1 59 

: Aminbakhsh, Gunduz and Sonmez (2013) 
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4-nnt-iginn-nagiooflA'olfilruolLvigN Imunlw-169iyid-n.tw/611i9 

C.I. i621tf1-1 R.I. vim.lin5i7i 2-2 11mm-it-win C.R. 	 C.R. 13:1 

M'n6r111 0.05 i'-rvitrirt.riouivilniin%-il 3x3,56n11 0.08 gTt4u6ninfflarviiirgn54.1 4x4 um; 

laifl-nLfill 0.1 g-tviiwounmanfilmirmannni 5x5 vinrwil'c]t151d71dm-Ya12ipoolla.A1a1l 

(saaty, 1980) 9iolvinnriwilmioufrIiVIlk.1H7111g1KtimolLnurituniwivalk 

aviannuvitinibinmll vilo'vimnatitIm5vivallvtluirimnni5oWitth 

C.I 
C R. = — 

RI 
(2-2) 

2.5 frilifohfiv,i,uuCiuli-4.1.1frna-ifiggrimaiulqoitinVi 

6wiTIHnl1vISI.11,%vt.rut5ulgnkt_wingi-witp,viiluv,Fiuqi n4 (The Technique for 

Order Preference by Similarity to The Ideal Solution : TOPSIS) 61lu611fiCin't711 166'2hVi51l 

Iouciulg-gum-y-laginA'oin.vialuEprilv11.116'.00-ifTuLnamin-mTosticiviiimu 

madlifiovin1BliusiN viiovroChnioutiomAir4anIttLitil.Atrii vtiovrilLSon wIn5vutlf161.14 

w-14Sontiinnn 	 (iTSoni QVIT11012TIATVIt, 2560n) 

FrivivlulnuN'udezINVAinawnlmn-i5kFoINwtrui,11016'-ihm-Yaninkv,SityuLgulppolianlif 

lunn,SonLihninln-migiaAciLvia.rwartmllyn.mtilAmlimulotic.oniTthr,iruKnun-rw 

1f-twt-Loniyilnnun-rtArtiolLitronln-mti?ilFtuA cliliin-ifiwuoll-1111IfIRT11.11A'W,V15.1RTIL 

.1@lf11511@lq0'1'fflFillk 

2.5.1 ilAinnlTd@ILVimilFinoSUIALLuuLiNglkumnIghAitv,t,ihuLgulqvg.ill 

nd-raAo 	 1,661.1 14A'flLfIVAkru 

Namout,i,vm latNaA'vugihi011'@111151if.IA'nwt-Litili:IitanalvrAiodlNavionlA'atItv,SonNaAN6 

ohn4fuguirdicraitiv,tu vth.A..1 

1461- 6naMfAviimpvimm7`a4Fin%-,man56111-11,1liolja76myitvilv1 (-nnmt-tillinvitam, 2555) 

2.5.2 i6m.4m5utikvilA'-auLviRilmiToStfhwtruilul -tPt_im-ragT-wiQvilnt,gul 

T11.161 	 66fc'dJt1d, 2556) 

2.5.2.1 n-15ai'llt,limin4n159TatilvtfTtruvioymi (Normalize Decision 

Matrix) 611a61)tidn-15 inliioklavill 11,1]--1vaitivroChn 

@yllnrtrrualuxiti;ilalin-Mil 2-3 
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n = 
XI j 

 

(2-3) 

Ole i = 1, 	m Lor, = 1, 	n 

2.5.2.2 g'itnt-tii'-itliVu55`iy-iut-i-glYnvitiri (Weighted Normalize Decision 

Matrix) tiliel.tunl5A'-iv)t-0617kwirinilk,gnviiVailivr-wi90,91m.kiilly-an (Positive Ideal) 

1,1,ar,e,owilvillati (Negative Ideal) 9iwa.in-1517i 2-4 

= win, 	 (2-4) 

I9101 \Ati  = 1:1‘11/11Iflf1711.1gIA'iwtiewitti.k154StilwA'nfi j 

i 	= 1, 	m 	j = 1,...,n 

2.5.2.3 4Tu-aalmcivilifili,6111I1 ni,Lar,maimol6elwu (The Positive Ideal 

Solution and Negative Ideal Solution)14v 1 -infhlrati.wii v,, Vi,i61-AuetitivietiderAvuwzvT1 

n-i5g-itran.wintarikei owilvimnn (Positive Ideal) filvitioiiiAti A+ 1,LatinnheiviloaSilau 

(Negative Ideal) 	 A-  imimvima.in15171 2-5 tilaain-ilif 2-8 (INI514f15 

tioat-niff-4 isit15, 2558) 

A = 	n (2-5) 

vile 

{ A+  = 	maxv IJ I i El , rninv J I i EJ 
J 	 1 

vile 

1,..,Vn
}  (2-7) 

(2-6) 

A = {(minv J I iEJ),(maxv 	EI 	 (2-8)  



37 

I go 	 vilopmtluiendi 

j 	 milola.Ai.lead7rAuvti 

2.5.2.4 111.17f1.15:',.:EJtVillVlnilqgnAiiiilLiunLiut,  (Distance of the Positive 

Ideal Solution) f1-154-11.1MIWITt,TVIA-11V111@liqVILF1F11,613161,MILLEMV13§101-17iill.narVilTiqn.Will 

v-Ininthivaluan 	) iLantuvvinwInarhinillau (di) T1nO3in17titi 2-9 Lotain-nii 2-10 

(2-9) 

   

 

-V 
2 

) 
(2-10) 

 

I i 

   

i = 1, 	m 	j = 1,...,n 

2.5.2.5 4-11.17t-ormArtMAl6illn&61nOivrT511nt-Livi'1 (The Relationship 

Proximal to the Problem-Solving Approaches) netrumoulatItinq54-ru-nonFiwinAlATu6 

(C,) P?11111'151711  2-11 IVIE.J11 C, W:1,61a11MoikuviAlovrivrilLSon 

aaa 

d 
c _ 

(cri  + d) 

(Si@ i = 1, 	m 6Lar, j = 1, 	n 

(2-11) 

2.5.2.6 14-1n1746'-guv-inFi-11iFT7innistiLiiivolvillt,Sanfigfiqi Imtdonwin 

u.:taiitingiqn@lvvilLSorattanhilvihiAlly-Jn 

ml@Cg@rwil C, ciannfiql (Kengpol, Ronglaong and Tuominen 2013) 
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2.6 

555 uatna (2552) Wit-rwntriEnii'unn%SoniAtivinlmIlrudwmmouLvicloTNIJ5n.vifi 

1,110,1_16191@ulkuolms-lwArJ5t-d-rnAu 111/1-116S0f1 3 LAVVI111,k6fi ig211.L11111 R3A 1,i(1.11(191 

R3B uout,A'uvrilLaill'aw lota6tYLvim1dHnl5i1`111.to11Tvi11n97'13121'1kvain5lEgi'11i5tin 

5ZUZ1/111 W.utnalt-nwuvil atviuvlu 

d-rumaliinn5vioFulwVia16'nwcur,Lillqt11111Y\16.1lu flfhlill.P111-11/11ifIMT11.1?hA'fljA'-Ju 

qt-ufatAITNFitlkl M-11.11.111,67;a@ 1711f117kIld 

Flamm .Nii,wiPtitti 1 Narrignvi`NEnqu-i-iLidiaejoSilhri-witorillvilinm-nagilAOitiv 

Lf-gwvit-mimPul,v,i311111.11aarin 	R3B vt,l‘th.divonln1561rud11711 ivilnt.Tia.ii71q0 bruaitS1 

R3A 

m-r-aAnkv,6-1Ajtwinu 

Alqt-univarini,ifuvillaijililTditithvnliiviimin1LSoniAmantoaSiqo 

-)11Aw1l apt 111 (2553) ilignYittiu-)riunnoanu,vonumItimiut-n5kSIINCSont,Auvr11 

n15.tudlvioviipwanuVum 

11kui ky11.41,mmlur,L-aall11nwtrwilFilAci 

LAuli'lvaJo Imm-a-maiulolammitillkilli 3 fl*J1klfi nOgranadiulvinkaauA'l nOm-ani 

ait4-ruFilinnuFrauwarn,LatImlai'il&tyru uar,n0fi-a-niCilulvintA4 Ai ntihErt.11w,uti 

alTumfut-n5WittENI_Jugnilift-itinn5n5eNnylinuhnAvrovudlvioviialvimuriumv-in 

1_15,1,TnolviubJenolslwAN'?Ylniihanlunt.rai 

4-ru-ru 9 1,i1trti1-11 LA'uvril-innIlowiLwrum11_161nvoltiou 21 

filLvinninum1,1.1611umwrIN-itratt 11 Lill,41/111 Nan1501m.41'guvivildiofinviwiNilkvati 

friTtnAl 140,000 	l_Nr,Intu 4,000 	 linalmTtrail 3 1u fi-nlijulkrah 

SIA'11153.1J-Itll 9 fi-raAil'ulkrulmloillifus-ruawzoglimt-116-nraufi-ragito-anlv,i11.1vill 

I.Jw,antli 9 66Aitm-a-aiL'Aulk1.A.! thr,anw 9 ImuLA"trominnvominwriumlAJETlnilEnuou 

fiLvantaaioLAuvinlii 181tAtutiVtmwinnvoirtuvriuml,T6TumIoMrticimritoLgo 

Liftivne4 6 LtatqaicluijilarilTInnmantortinuml:d611.immITAmit,Mig@Lkivilliii  4 

gra.inku 

-nmv.1 fin (2556) VignylCriu-Jri'unn5a5-116ntwin-15115tatAnu11i1AAvvii5n-15`mil 

Sql-ivillfruulouLnmirmthr,LnuKnsn-riAi 	 411,i-nvd@55'mvi@Cr1miril MIL 

fimiRogEnu,ar,m-maimehillal 
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MAI n95Ca@agin-rwranuChwrivalravavn@TN5 4-rtd J11NoPum-1611.Ri19.dv115 Kragvanwetu 

fn5Aalnio fiunnmailvJuIrLA LLatfi-ingramtmAlwiotivd5tonn,CAivil-n..1IouLnto/it-m 

1_15taugnutynAnoimnfuiiut,n_i55thAnunivio@ntAu 5 5:1,4tRiah-inn-mt'n-nnumnai 

Avanno4623tr223nt-v goi-lutNrm.ivini5thzd'ruKnufnmilai'llchniugnoliffium51J5tSiti 

Knufrwaillivnln25tudert.A-ntrAcrtrunnnvoinuninwl7 (t-rt.ruailin n556oviami11m)11_161 

I)aluvrilanArruihmaillitluvilii 4 (Cilult@l-i-auv15iu) '11/Ci'vIC.11u15-iu 

LAuvril R3A (nvvvrinvinum-Fitrviril) 611iin'uninl`thta.nw 860 ril.aa.im• Nawinim5 

fine-i?guwilili,A`uvrilm56trudlatikind-railkiunmAiLviltiv 3.42 61100u5r,Puitfriunlv 

iltLms Tyrrool 	(2560n) WinvdiEntitini%SonLAwnwningilhkR-Invi-ilo 

tainal.711,1.16Vimmplvit-ma.rullVitilJ5r,nuuliA-JuLifuvriln-mudlSwicliTu-ru 4 IALIV191 

1, c1Lui 6A11vv-mnriEna6l 3 LAttwiliii,irt.11owilri jitivInlvanEiLa6ti 7 atvrilfuvul_Fon'iti 1,Lat 

LifuvrilvianuaT 7 vriaAl'ku Ifluthtqnvitilt"niwfiTunn-ni(ohlquAuvialuviAinmnAili 

it 4EJflld lounnu-atin-ig-IPulfut6iNILFmnilung5tNtSuRywhA'oolLnt-unn5 Frul,9  

dmormil9n-mioatil,%Lutalulgqium-ygnhkSitruLgulqn1611,1.11-mA'vuSandfuvmni 

vudISugi9vInuurAllnk,i,mtaraAvaillu-anumlnaqm@nnu,u-aAmSmu 

yru-i-ghtvrivanuLml 3 vih.iLiftni-AilwrimviLltaminnfiqo tion@iinknviin-miuNn41,41 

Banomyong and Beresford (2001) 1711A1Annn-5u64 vnLA'11vnlnlvtilai5v1@Cljoliimu 

rktrutolviiv4Tud1Filkvinmsnwuilp_152nliSimuthz,Intual-AthilLii&novoloiou 

6711vi.hnii@lviTenTal5Ttsoltinin5LuLs@5u,aull 

1..&lvialup_l6Lt.ru (The Multimodal Transport Cost-model) fijOillgu 

u>ar,5tuz,1,-)ail,ini56uud414A'i Yalatit14'vtim-raivrdoilainn-m.hrauR-a-an,Fiultoljitivril 

Na@nf-Innt4litroru-111,?TuviilniTtudl 

oialumanuF_Jutru@nnalnwithz,111419-InlrAilitian-altglalo15@ntlaivnigoLifinill 

frmrudlatkantilvinCionA'l (Port Kiang) 

viqtlo LiloluiLvi@ivia.11,11.11Atningin-nuonntaminn'Aqin-16-ViLlotlinfiri-ww 

Min, Ko and Lim (2007) Winv16f1nritin-15@@nt,vul5vvu2iiTual.r.tn- Frul,v6Son 

LitrvillnwtrudIhkivirrvilLiatan515wilvJwinvuull_lehvim:ivnll_hr,Lvimt,Avulvnuolo 

lifpRvuunimailaukiwilL1@ Immttnunn5unt,v,vin@lwuuativatiurnwiohl@i19t1A1.1 

?ili661JIMil-lf1151711q@MI.i'lLAUV1-1111-15111,1dlatiql (Shortest-path Model) SICJOIMM15611"ITIfl 
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ifo.pkraii.ncrut,Latiovklin- 5 qiihuvinniTti5tqfwililn-truth'iumiuniFvulviu 

m56Soniiiirvvilnimgi5hkffma411.611161Lilolvill lutl5nvim 	 Ln81Q1iil 

6il@4Q11661 ISJN66EJ5VIEJ11 ISINVIUTU/111 6aJo56vio6v18 	 Na@nrin141n119)1VonAl 

TeuvalTvoli,unl7oioStawran5mIlLatioLifuvilln156nideviumnillt-Tuilu@F,Ifirulm-rd5tolA 

1101kikallh ll'imrvi161Lata7,1Jumun-n-uudaViAlFraiLl>141.19t01.16.uLhwunwtrtailFruAci 

fill-natiank-Ju 

Ko (2009) idiiiralitriu-ariumo@nutrunlyueitiatrunnwW1111@tSanLiftivriln-mrwil 

viovtiolvialuVivuu@nno-151%Ty,tn-nitS11.1EilavahisiyaAwrilthr,naul'a-JuiilvaJo 4 

Lift.rvnlesindiouviSEY00,161 thrvillesintiSiNliittguTi  

LLanAtivillcsinuol@munivIvimilin Ivitnz,-truml'uotrun-aimailhvn_htnoullgi-auvwf4 

t-n5kS1.11,winiAtivItt Lnt-oliniviSti'hk-rotur,nal Lnain-mT0111.4i-rum-ymi.11Cila 

mr;1J71 nn '-ikuouvis11,F5nr,lin,vtruiltil (Fuzzy 

Analytic Hierarchy Process : FAHP)19iciunthanlITti-niumITvillnm-anikilviriumalin15 

FPuIviffoilio tlauli-IS'fmvilvw„yueit-i-whvii'ulahLatmTtinqrum.ruilegs 

Vinyl/ 	Lifuvril-a ogonciatiativill nwtaailfifi m711.1 numamnf-nlq) 

Kengpol, Meethom and Tuominen (2012) lhanumuw,truaitinuniwion'llht,hn 

LAuvronnwudlviadovaluTULLuvuoln*.rti7nvici*Iitl (Greater Mekong Subregion : 

GMS)InIttrueitTitrun-a'oStisNvAtuniTrAITI%-uit,S@NA.tvron-ntudIfiiiiiC&lt,Inaln 

OlViLlElvi*,1114-ri,ntimnniI115tm5a.10- vanuflu6viii4IfJ111-1141.101111111711rilaghA'tlAn 

nutratinniPu414118111,m- aioJutaiErudliuipv,a/mArtiriln-myudoi@iilalvialu7,1JLwu 

Lotm-anaAm-156m1PoiliTA 	 ULLf-i 11'1.11/
a9 	 V 	 11,1 w,v_mq-aal 51.41.1FM1.1 

uhm-naJLAumnlmvi-illkunt 	 TWVC4n11.1 

1V1666 11Sli5t1.11WfMT1.11S1A-117116.1V1101 

A1aln15 mt66utim-anai6juli4uoLiWhi66Viattl5r,Lim 

nvolti@ti IflufhwuoChtilsolun151,61@niitroll glen921uctilcoinviak illb.hriu u'L lutJltlifi 

5tutnalnwmain@witrolo'f@AnAViul 

5r,km-a -um:AuTtiolvit-uvinlitfhkliUllait,ryor,Puilti@m1A' Navinf15gnv1-14nAtri1di@ 

fiTtiruoli 51y115tananTilfiv 1,000 naa-lia141 uTtnalnnydlidlc4iNnmvilriv 

°I'limnliCi(Eili(u@a.lifulvilaiLfiti 10 luLwiankturti 

tlitrvillnwowilif 10 L.tiunn5Tudlati@i-A-Juwruwir9innIlLvrvonirruml,thintmlo allA 
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Loim-mt,t1S'EnaillallIlvnit-wa-ad-wingcrukuvuannirldLiftivrilnlmaill711,1nritolivtvtlu 

auvrilt-nmdliitmarit?ia.Silm 

Kengpol, Tuamee and Meethom (2012)14Finw-nfiErafivinTIATan.n5numT014,unn 

'I'vlai-islm:SonLihrirrilmmidoi@tijolvimurthtlytAnnthttliFilvw1tlirms15t-uilOrlma.rfluL 

WEJLTMlf115111.idl 9TILIAE116001LifIdY111 

NaMtlfil.fii@a166-0103-MtlfrIT01.1d1SlIkl 

iliulLt,a1:6-nnto5tvivn-151.1w,druNamtvrtpoolSlwaohLwinngwvil mi'@aaillam15 

ollvainutrugviciAtinmknLA'uvrilfrimidlvi@alowaiuzlinlyttvarwiL qmilEnhtu,nvi 

5tuuoil'umfungkattNiki-11411461.1f15601MT-16S0fal.1119111111111?ilviaalolvimurJaruvin 

nvillyanirrum51:1_161tinwinil esmnt-InlIgnyntorhihnirilmw..idliii 4 vihniuvriln-ningil 

ImaJtin-mrt.id1SukryillCiovinnr,vroarviium71,1_16114m5vr-rtil 

vviltiv 1,080 o@aaniomili n'utnaln15.trudwilriv 8 ill ukUMT1116.1037wrillilliUllvilfit 

2 tona,'PuNnvitnyti@l'alwol6vouv-Inn-attidaii-nvilfiti 3 V111.11k 

Kengpol, Tuammee and Tuomtnen (2014)1,4monloutarAolum@anu,trunlsu 

?iiTuatiun-mWitil,v,S@niiitivrilnmnailvi@vilolvianurthoythifiv-munhivutlatuunwi 

nm.n.gilihglirgulkinnniIhvv.i-vamgniTun-myudo-iaviialvimurthon flqi1JMY11.1 

Te,A'1_19711.11:SEAV-111IMI?filllitiNTULLa01611.1-)09711RIZiwan 5Z41'11MT11.16FiEll 

9-ifrNprivrilmmii@ILLatnonnu TZPURT11.16a1EJMnn-a-uillo-ru wikimlaJCANTIrm 

allTuLLattPuranuCAulwInNan5r,vitptioAlwamhIATTu-gulliwm69-iiniTtloumni-ar,  

vran_Nr,Lnwnlultivrivrinfivil-rvitTranTvIntiar,w,untroniwudl 

wrlig-Ailifiummin-aiomatav,LatChnLA'tivrilimvudoiavralvialurtlalytyriiim-an 

Lvainnifilouvri-othumfAvitiltitilms15tiSyilmarilmluouni Narnw-ingnvr?A‘VortYii 

diumlniTutta'ert.ii-iiii 4 AtatiTillfm.trudui@vriolmaiur_lwuuift,viLitn?1,o -in 

nvvvivaivr-rumlAnimomIllotattltuunnwuden.di-ivilli,loolul@di4VAlnA'1.1vribJ 

Kengpol and Tuammee (2016)1,Raruln5manAolunn@nurt_m,-uualTumfunl 

4FrulvAnAnnlnl5vi@vd@lvialuzliwinsiidlNan5tvruvi@FilawA'rnil'mq9mullnni5 

mi'oLvfwvuol8n-IltinPT-ru-gi.m4vm-ian,Fiol@nnNamtvrt_vool 

FilLv-)AN9-InnwtrudlauA'161111A'TinnlwaLNana8n1will 	ILminApYanlAulLiil 

iiiiovirvd@luar,Nan5r,yru 	 LLatn 

ILmirtAAllatiA'ol.rhaja qrklulA'thr,NnvitilLonAmtuumlual.n..inlkau'hitio@numu 
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filinm'AIOnlittY111f1156t11.1d1vi@LIINVIMETLillIn5tV6911i5tLY1f1IVIEJltitil?195'15fIdilleilFalnEJL 

CiurtnaJ Naw-innn5gmTv'N'typari-ioitivr-An-mytgilviovii@lvialu,7,11iLuvil 3 villal1V111f115 

InAlfidleonr,vrukkomhagnnfrivi 

Arunyanart, Ohmori and Yoshimoto (2016)13iiitinvii,filuwiunl5LSondvollnq5 

dloonatA-wrananoilwriltAlmwirNwomr,Ttaan-vrcTumn 	 LA'1411191 R9 

IV1FJVIV1633A1-1V11-11-1-1991t511@0111ZA61/11.1@ll@lliIt6Y1F1111E11,1_161vi-161@l1M1515c1.1TFT1MAMI 

iluvriallAwtrwilS.ahlAJENaviluor,Itioon (East Asia) 1) 	3 

milLSon 	LA'uvril Rs+viitioltdi 	R12+Y1-113011111@-11 1,?Tt11111 R9+14113DM-1171 

WitalErUfTlatliftliflIANITI.11AtilitIVIlli111111d1SIA-N111Y111306LVial.1011,1i61V114111E1 

tialU111111.1i11411.1 IV161,iin5lanunwityisuvis116F151tV111,1f11517N15WWITIWT1PitliLflt117in15 

Ltifotin154S1fhk-nilm-am5L uitliiirmiNS‘dhAcrui,plovii LLattxmill 

n15Frulwiild1Faiii,m,'Fi566'amA'ov Nn-150firt.4-1'N'tivrtAlLif.uwil 

LAtronlfmdloonSwinflialm-ranvantoLannciqousiiii@i9n15-1,mlnifl-aul,rual6myffn 

itlguumJalliv-ninInFrylugnpitrualLnainlbiSuluElouvinit,f15191,FrimiiLL6'-aLihnill R9+ 



Vinci 3 

nn5gnvi'li'umitilifillot-pJ5t?il4Val@lfMthortaaln15iSoniAtivroni5tinilStIA'-rvill 

tnnii-Jun-i7thmiltAnunnmfrwarevymnunmArtiolLictivilln-mrudevtakiImulil'8n95vifflh`N 

LardiNglkum-raAlkuiflutagulopolii v-InfrIgnw-ivitiquarATIM'ESiAniatvuviii 

el-rtan 1.1.rtyvnicPER.21ditIlvitp4vill antl5tqnvilictunlgt-nli IoEnt.1_114'umoun'n'glo.a.rul-rt.1 

)'4Joonv&L.1 5 6t7tiviou LtatilYibamb'EAA'oi @IA 

3.1 nnIti-IVIIVILiineAtifitin170'10.atilV,61@nliftiVnInWtitidlaidA'TrAtititi 

3.2 fn7l,t11_15TU5'116t103.0p Lift11111f1-1701.1dIall A19 

3.3 in5Lf11.15-3115'AffilliAMOtatInnIVAUthilMOYnUergtrOli,fitliglifMkheh 

3.4 n154-itraanInvanfi-ramilkO1011flt1161/inl5kSul, 

3.5 filTFMW.nLatritIlln-15161.1derai-ninitrUiriliniql 

nTrutvilhihracluti 

riltriln11.1551Jfri1110ifill:1141161 

tin-adliCt-vuouncuyinllk-ilula 

trlf4-itna'-iviinen-11AlfTqt xrugi 

till, 	 
M5iiTIlatliklYrOP154111PP111̂ 1D141iii.4flOO'hUtrifti:fifil5 

PYGIIJIV.LtY11601191.1JVrilJA1OrtVAUIAgEllielliflici 

',Jur-NT-int; ) 

nmAnn 3-1 TIM V1,1 ni tiTulltrWu 



44 

3.1 n156-nniviinnerifilairtun97kaul,%EanialavnAnwtrudatikrinilnina 

r,,i'N'EnianiuTinnm7-nitatncuvcilictunnwimaulv3onLiftniriln1Toudevukrolltuu 

1_15z,muul1lkm inadif-n5S141,@vimUlant-u 	A'uvrtvi-roudatk6tiol 

6hiv11566atuutt-aml1dm5t1dd1FruAcrooltitivil5 ?iTUI,M115111115'9TalltVidlqtlifYINIA@KflUilTIN 

A'frlItibt1111111W11111.$11.6fi 471,1TIAMT-NIViDclf11111 fiTalfY5911101/1M59@1 

ImiikurrAYR5 M711.1ff1COTE.M10101.0-1 m-nam -wrhelloliAarurrATM nnAoaginmAIR-naJ 

1,SEJW1EM1r17141!IcRYN5 NV1610T1E11111,A1.111`11,MTIL?I'lL'I5€1I1ifIlTAOLVi@hfil5111.1d5V1i66111i6111  

ill5lUatCdElVIAA 

3.1.1 intuvini5viv1Frul,%'/IlUiant-u glvii'utnfuyin15moSulv:67111_13annAtuLnwerini 

$ioSulwVio-amt-ruantliarit-unann viiollaun-i-ifituvi91,viVil.hr.noviAlvi-Ju 2 6flu.19iim 

9-ToF1111 Uusi l'i.trt,wiT tngiliantuzinaittnwtrudeitk etivatroll 

3.1.1.1 Puntlinviginaltiuvril vanutil 

v4ftron11,1JETTLJ -ium-1G 

'Coln6L'IAnnviJanumnlanEillmi,iuhioufilallkuuSwilankm 

?I'11115t1111_11111A1.1 '1'1.11/11,111111.1d1M1c1 (Fixed Cost) latP11111.1fillJudle4Juwth (Variable Cost) 

vilaFii6N1Erttaini7WduttuAlmim.liant-uedolatkcirtitidl 

F11555U1VJUIJ IA1A1.1 d'r1A.11/Willitidltd6l1h6q1.1PLIITLI 

Fi'lliN'IFYfififlThlYAI EJI.IL,Llia1911111ii1J1Wil@lFillAclihl.1?il ViinVinlwailFrukann 

iivivilfryud1Frukaulllant-til!iourm..1010FinIGNim7ouCiqm Loi 

61i1J 

3.1.1.2 5vE1v67ca'1111f1`15%11?Id211dN1'rJeo56?{UYfl' vial1E161d Te,utnaittniTtrud1Frigi 

dmilm*,&m,LtIntuz'LwinwtrtAlatikilouLd'ucithm-gul$1 

trinflamiinu@luFroin 	 Li,az.',Ttutt,-amlun156uutiluFvuAci Imo 

z•,tye,i,w-ilunlmid1FruA'nlYn'itiuoeuvianOti vtiu linqmitm-ruvatnitii6uueilStiAcl 

viAvInn5nAlimloPlo ?1,1111n1n- 519 nal '1'1.111.1n-i5gfril-il'EJR1'114A11$1' 

rhyruvrb11OIAlf4vTann5trulgidwiwriul1Al?hvi51J5v1r1liii@am alNitv,totora LLatalu 
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tmilaihviTuLfiiolnovi-il 6 $11'1E15filn511f1111.110 2 aim 4 6a litn1 4 Lifultufr,Gutidlal.tA'l 

latc415f1115tEMLW'16mtunr,n-migilaukii,iitilvnitanutJaluvrilLYA 

3.1.2 LncuirimwToStil,9viilquirm glvii'uLnt-uvinn7W11hvillqn.in-nAdJun-17'c6iStawiti 

vinjfillt-Litvrilnluir- mmAvilln-mngierukiwinuti iiwthalkthunamolt,AtivrA 

ViiVIVIEHIVANiViV1611\105t1.0ZIPUA'flUillINTOIM-1WtlitY111 

niturimalLiftrifrilnnwtailStAnyriltniuifu 

111.1T11111-11.1'gt1T01-d51^1V11 	(2556) 111,11E14101 Farah, Polus and Cohen (2007) 11117gE.1 

1101 Polus, Pollatschek and Farah (2005) 111114'EM1 Sattayaprasert, et al. (2008) u, 

11141E.11101 Yuan, et al. (2014) Towlyluattb"miTti 

3.1.2.1 411.M.1/S0151@5vi@flf111111 il@l5f1.11W1n4-natruallialmln150itnovio 

ilmwmfiErrum-rwur, vtijoutm.vinwamtiLK6imAsiTulliVi n15Loiliirvrilf-nTwR41.tli 

d-rt.ininTu 

4-11.1-rirdolym&?ramniN15t-tilv-in6i111Mil/iMTNIili16f11.4C1.1t Atauthr,Fili-ra 

fruSTTAU 

Eauw-iwutttatl@dloionlol``ill.tt.ttA'1,,wriln-mrtallS'ahvillt-ruvrtii14-rt.rnedo1911@w-invz 

ii5r,PlAtiun-nArilva 1ntAut11i LiwiiniTd5toligfriunlv14-nrairdmymviocwnillail5LA 

A'numvuoonLtu 5 5th V1f1TelIJKITITTIA11.701q1 (W.11.1fli  1) @tall7r,PuKfiunlyanncliql 

(%...A11 5) amLnt-uvini5thvisrurThunlyi4-11.4-rtnimT195viaciminIA'alT-4 3-1 

V111'14 3-1 6nuiin-m_lz,lihdfnun-roi4-rt.ratrilml-mviolliivril 

1r, '6i4inthi-r-rw Iluar,Lguo 

Knunlvitiouf4m (1) fnntetiomm 1 /i@l951@5Viaifall1l5 AoliHmTmiuti'll 

Knuirrtnitilou (2) 4-rt.nulial@yR 	2 '6@1111i1VidiFIVI'15 

Knumtnet_huna-11 (3) inatriim5-1@ 	366111111V1011a1V111 

Knun-mann (4) iltrnniolwm 4 etiM14Vi@c1F11111 

Knuir-mannfiql (5) iTu-nnim5-mh66G1 4 /3M5195G10MY1114tall 

fM411.M1.15:41AfIEJ1111A14-11n1AM519WiallfalV111FT-11.1-gLaklfaillUllalElllUtlfi-)1 

11114N1C)El&T-Id'AMJUV11111,115EhOfnElf111\1& 	 1' fimEEJVI/1111/T1111101iil?{1.11115171 3-1 

Lnb( 1)  X 1 	Lnb(2)  X2 Lnb(3)  X 3 Lnb(4)  x4 Lnb(5)  x5 

nbscore(k) 
TL k 	TL 	iLk  

(3-1) 
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nbScore(k) 

1-nb(j) 

TLk  

c9,) 	viLlOinun-n14-mr- oiol@TA5vidifivr-inolthvriln-151yudemA'-i 

vnInutSi k 0:10 k = 1, 2, 3, 4, ... 

di  
5r,unrrAi14-nrytniolTN5viocwivrill,115rAA'nunqvuil j 

1, 2, 3, 4, 5 

%-,u2e,m111,63.oruolLhvi-111195M.IdlatiklY1-11f11.11111 k 

Ciijo k = 1, 2, 3, 4, ... 

3.1.2.2 mi1a.in711T011iMI1I ?rlarl5t1971V15fInIA'  3 n%1.11kiri fl5filikhv115n95 

6L111?ilFruO'hilLiAlul 1 lioml@wiaiiiiimilm-imni-molliol@Tmwolvinnw-inIturvill 

41inti 2 Iiam-R5viaiimvill ff-naininnolodolwmixiwminTinuutvi-mtvri-mtifirtiovvill 

16M5ZIEJtvill5r,Willlifl.11,11j11.4111-1111@fgh1LifIll,vd4FIV111W 66M1, 

fl5friiiiiitiVr111195TlidlatikliliTUTUAL,I,V1 3 0timYR5vidiFIYINTrul,11 

Wfwmi.ravuumt-TILAlu-afiun5tilLiftivron-myuderuklii4- inti 2 /i01@5-N5kilsi311/191a@Ui101 

fiV15f11153:EMIA-117tWillIALILLtilIiMYMA1-JEJA'141,@lliillIghEl 

ni-mol/imYRwaiditvillnn7tudati;;Ici4-11.1-ru 3 .601@5'15vidifirtill1A'1,11111171 3-2 

Frruni'isleA 	frrainiInEm 

1INT4ia5 	RiNTa-M 

fflownegnisvi 

6ktmilliaa5-197 

nimm 3-2 rramw.rwryainiwtl@lli@l@5'1511561.1Liftninln-mn.idlhA'ri 

11411n1,1 3 6dEl@TI5V1a411111 
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Lflf1.1141151JSZADLIfrifIEJIIMAWIT1IJni-11%0166@l951@561,1115:AklEATTIAIEDflit'll 5 5r,Pu@nn 

i11411EM11I`tiouilqo (5thili 1)utinie,PufTnufr-iyannfilm (52e,Puiti 5) laW116f1t1114115 

115V. lilltAflEMMAIM-112-I511TD16dM5'15A'1911`1111 3-2 

911111Y1 3-2 LnfueifinnTl.15tArn,AnunTIAWnilinichn011i@l9I'l@5 

SZiftlilflUnii1 11M11:60f1 

Knunivniotriliqo (1) h7a1Lni-15° allim5la51,11LA1J 2 63-1415 

ffflUITTINI.IDEl (2) FrIllini-molliam-Nannfrii 2 aim,m1.3.111111 3 611G1 

Knun-rwthunall (3) firliniilliolliomi@wnrrii 3 61.10151.6G11,316f111 3 25 taisil 

Knuinvann (4) frilLni-immial9TRwnn-ii 3 25 annuilahriu 3.50 68.415 

Knunivannfiam (5) fralliniwoolIim7Rannn-il 3 50 L8im41.11,1J 

nnwi'lu-gu5tPuFTnunnym-raJni-mio1 -R5pillnallvi9lnliltg inLQuutuci-al 

Ilivillni-au6m71d-nntur,vr 	e, illtiT1_1{41E111 	TL 111&fTLITV111111;11V11.1V1A'lalf117171 3-2 4111 14111 

Lifuvnlm5vud1SIA-m-ilovuil4nratniolw@u-Inn-1 1 li@lVidf1111161,M'ARTI3Jniinol 

c,17A1FA'olvi'ln-1511w,CalukiEn-rotim-r-mn iiltol.d@miuoima i 

	

Liw(i) X 	L1w(2) x2 L1w(3)x3 L1wwx4 L1w(5) x5 

MScore(k) 

	

TLk 	TLk 	TLk 	TLk 	TLk 
(3-2) 

(WScore(k) 

Ltw(J) 

TLk 

5vkUKfIEJITTIAlfiThlf1i1lli01951@521016AttY111n17t11Id5a11ACI 

V111 	C11  k 	k = 1, 2, 3, 4, ... 

j 

j = 1, 2, 3, 4, 5 

z..',ur,vinliilia9rooltitivnInnTtiudlaukrin-mt-rutro k 

1110 k = 1, 2, 3, 4, ... 

3.1.2.3 	 fRiwiN-in5tutvilluvd11LifteLouvillkrution 

vt.ginouvnlg-nliulvivrant141-10 

EnAvidyrilfnnwnvin5carailmm-i-IltilenuvillAcrolonvlisurrenallntrulontur,vill 

lvidvillcialm-yaininannwA-kot.Rrnmiaomiiai.in-miudeitAi 

Inn& oitilihihrtIgnvi'llAorvTnCiiantarwaLSu 
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.n11,14 .1nnlann 	Lnt-uvinn5115tallifinunlywaninicinammmilltA'winun-rw 

oonviku 5 5I41199115t PuklElf19111:1@Elfiqm (wgivii 1) vuEillr,PLifnufnrannfiql (5th11 5) 

tI19116f161k1151J5t6211.1k1E111111111116-111211,14d11114'1WIT11111 3-3 

9111901 3-3 Lnt1i6iinn51iTan.AnunnImnaJni1160aVid1ill 

IziiuKnunivi Iluar,65Em 

Knunivrilmfilm (1) mliLni-inoaviviillaja-siu 0.50 61.1M 

KflUillYsild'al (2) fi2'11.1ni'15nAvidmillr-inn-i1 0.50 am5L6G11a16r1d 1 61.1G1 

Knunlvithunil (3) f12'11.1niinollvivrillrinn-il 1 61015L6G1laiLrm 1 50 611M 

Knunlvann (4) fniainiimalidviluinn-h 1.50 wciwildavu 2 6a1G15 

?Thun-wandiem (5) F11-11.1 'a'15 	2 LIAtlitl 

n-14-rtrgun4thaTnunnvim-anaJnilAvivr114-nrglilvivinlifTgfim,duLaut-i-al 

ilivnIfivi-au6vmd-rotuntriattuPtAnun-rphurimtErevnefifilvivlliTlvia.Jallm.in15.11 3-3 

va wintivumnlmmid1RIA-iilfiyainicAlvidvnlvrwinuiluar*n.ru-nbAviifil4r,rgtA01 

Yllf1151iTZ6111.1KflUnTIAIMT14.1fT5116001114d1111$111161211Ellatk11.111T11.1,6v- ilthtkUt3MUIT114  

4-ru-al -r-nnvi-wilLQu 

x 1 Ls,(2)  x 2 Lsw(3)  x 3 Lsw(a)  x4 Lsw(5)  x5 

SWScore(k) 
TSLk 	iSLk 	TSLk 	TSLk 	TSLk 

(3-3) 

SID SWScore(k) w*ufTnun-rveriaini-Alvidwil.tioltiftivronnwRilFal 

vinIntn.S1 k ISJO k = 1, 2, 3, 4, ... 

j 

IAD 	1, 2, 3, 4, 5 

TSLk 	wig uunfinlitIviv1`iliivannol6hvnIn-156twilauAivrilt-n.W1  k 

k = 1, 2, 3, 4, .. 

3.1.24 ImpiitF1-19y19 iAlTmovInImICili-anaN4urnn-iw911Avuuqm 

ifurran-n9515171V_PAu 

gni'1,1\ruehn-195nwitiAtlaioull Ltarvilinn-15'q5- flAumpuni'm LnviinwthtLilu 

KnufirtArTaqikesrAmwtilr,Puf3Tnunmoonvitu 5 TePUln5r,PuFTnun-rtAnIlothiqo (Te,Pufi 



49 

1) VU615°A11FlifitlinVannti/10,0 (TkAtifii 5) u,amli,nt-unlin15115v,frufTnurrivimmni-mollvid 

vi-mionInICII 3-4 

nn54-ru-atinzikAfIEJITTIAIIM141.1.61-ATA54.11.1-A1.11k1fainti ll 	EJ WUUCh11.11'11/117n;11 

•m6m5nd'aluur,vv-illAnzAfTnunnlAtlurivuur,vrilliwwwiminn5ii 3-4 

L ) X 1 	Lrs(2) x2 Lrs(3) X 3 Lrs(4) x4 Lrs(5) x5 
(3-4) 

rsscore(k) = TL
k 	TL k 	TL k 	TL k 	TL k 

ILsrs::reck) IAD 	 :),Puf`il'nun-rtArTmAtlel'NT-RTuoliiitivnIniTuudlauAci 

k610 k= 1, 2, 3, 4, ... 

uutvnliii:110141.4rrM1956111UPUKflE4111411 

L~leJj = 1,2,3,4,5 

TLk 	TeUtY1111;1111101/101iAtivnlin5ttideitikwillfrutS1 k 

k = 1, 2, 3, 4, ... 

X1'15'141/1 3-4 Ltiftrvirmthr,LiTuKnunnvu'imlflucl-m-R5 

IzihAnunivi Tumr,LOtni 

imliturraw-RliallAtp@oninyandivii'vn15LRAoucilialu-rulAnwur, Knuirmtilzufilo (1) 

Knurl idiot, (2) impital-mi5Lih.giuqt-il 

KnunTorthunml (3) imliTufl-)n--Nfiviiwouriio 

frinunivann (4) -TmAucl-ani@5-NTi7iviiiia-wItro 

Fintinlvann'iqm (5) Imptil'arn5wmfiLilumoun'inioull 

3.1.2.5 fiTilmoLgtirumwu 

n156titid`ahvillouutTintutinnolCiii..ivinlmmidlatiAcivllotn,n6Lo MTILIMO6gE1'a6J01 

mai vilovrAliltiattlyaitilvrillilLltriAlLi,atV1111AlllIn711.1 

4-rouvinlIglannve,vTiivtltiq'timwvionwngilatiPlilar,fNanz-oulnnm`fiw_TOLIAq 

LnttiqinnTihr,oluKnunlvvnumvitgEJTIJOlfralltAj15t Puf`A'nunmoonvtlu 5 5.1.%'`U 

-Ifl5vkuFTnun-rm.7vErtliqo (5tkuci 1) vutilw,hclfnunlvanfrriqm (Te,kuii 5) aaolt,fnuvinn 

1htliitafIEWMAIM11.1MMArEnTMIZIAIV1151A 3-5 
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(§1151111 3-5 intviinwthr,S11.1KfIEJ,f1TIAMT-13-WW1VIEJTM1f11111 

ItifueTnunivi litiwab'Em 

KnuinvnMucilo (1) ii4lintivriAA'.n.rinn-hi'atin 50 W.1011tur,vr-ovi5mam 

Knun-rtAnThu (2) 8i4nratrolVi53nnfri-15ouar,  35 Lwilaiirruiabat 5011@MM/111177114M 

KflUPTIAltilldf1M1 (3)31411..auvriafilannn-hiabflr,  20 LAICAtlialat 35 T@15:11E1:11111411111.10 

Kt-1E1111MM (4) ii4111-ruviiViwinn•i-15ouwe, 10 tailakriui'@uaz 20 Talfl'UtV1-11VT1141.10 

Kfltlfl1111.11fIllql (5) UTInvirriliAlbiLiitaum 10 t@sntur,villilvaol 

nnw7-n.nforAKnunmAinmViolonnwranu,auvrinolisi-rdilw-Rwic-rtnt-laii@lnIfY8  

nSinSiuui'owe,5r,vr-h14-rt.rativinlIAAmmriuTtlEltY11111@ltivil.41111f115111.1d1Filgll'illlillAA'l 

?illfYITVII  3-5 

nck  

ncscore(k) =TLk — x100% (3-5) 

ncscore(k) Flo 5thsiknun-rwirmAmatyntufrnaJLSMillUTOlisi7V117-R5-R5 

enllill.111-11f111111.4d1SIATV111c11.11,1c11  k 	k = 1, 2, 3, 4, ... 

nck 	• 411.1TLIVIlIVAVINAMLATIV1111115111.1dlatikwrIlfralli k 

• k = 1, 2, 3, 4, ... 
a, 

• TeutinlviviwroolLiftni-onn56trudenAknimmuii k 

ui • k = 1, 2, 3, 4, ... 

3.1.2.6 flT1:01041-1/10141.1rl'AYN5 fIV-17f1M1fliaiatflY11.11MTLIT@141,1rn 

f1-155'M LA'1,11111n-ITtrwilkiiiivronutoliim-y-ILITIarintilN91' 01(1119XE111.11111Alit 140 

5n55vIni,m0ouciligAldlNvivuur,L-aalluni5IngilSwin 

viral (254961) 15ola4'1m5n1411az4nblur,T@I11'151ia-ALLar,l11i11l5 

TrwaqvtrAulif !at LaTonvianuviu-p-itninlvia-antrum LLartl5t n-wm@Inmyrilvia-A 

(2550) Ll@lanvInntillatarri4t-urtimllviml TgArilvitioomillma-A .171@mmr,ottarakt.11, 

aranyunnilutritr-R-Tuvroma-all'ff@lh fiti- otivrviilvia-AfifiViantunanntklilm-ani 

anwi311/1@l1N1in-AYNT17112.ialoicuvin Ltvivilfwthanlma-Afiiitlilnwn-m5'ATt7@uilm-malo 

6hedo51N14rrm-mh-Rilm-1'la.la-wrii'14ann 

TLk 

Tolli11rnY195vhLi1111n5nl .d1d2iertATI.TImilTai'uFTnuirrtAann 	in'15th  

m-yaolv16811.1110141,371-AYM 11L155v tivt flEg111A1@@fahl 5:.•,kuTlf-15r,i'u,Knun-roli:1@tri/iqvi 
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(52; 'hfi 1) vailw,PLAnunlvannfiqm (5tPufi 5) 61,0V116f1f1.1Y111111J5t6a1FME111-111HT111MOITII 

Ilatirm5.15A'W9511171 3-6 

3-6 Lnfilevin151_15nriugnuirnAwrimia9068\n@liTtirrAT-N 

Ir.iivfinufrni rwarCitio 

Knunivii'louCilo (1) fiFrnaoloirtannnili'auat 1c) tali 

Knurnvoimi (2) iim-maioirtantini.iounu 8 LISillarrU5UUM: 10 

fliflEallAlliltlf1M1 (3) Vonnialmiiannn-i-i@uar,  6 millialuivuot 8 

KflEMTIAIUM (4) iiminimplfunnn-Mouar,  4 1.6911,1111i1ADtlat 6 

?Thun-nnnfifiqm (5) iimmoirtTillaiLflu5@uar, 4 

in5g-ri.ratintvitifTnEurimm-yamivrnetiolkurnol-mfhtrafu1A91n1iritFilLd'u 

utrut-i-miv-ivii:IfIkJEJld'YtntUrill,A1.15thlgflElillINITt'UNuTtEMI1111;i1VILMA'mwrnii 3-6 

rgScore(k) L

rg(i)xl Lrg(2)x2 Lrg(3)X3 Lrg(4)x4 Lrg(5)x5 	
(3-6) 

TLk 	TLk 	TLk 	TLk 	TLk 

rg.,Score(k) 	WhwThEJIIMAIM1-11Ja101711TatirrA7-1@5/1@lditivilln17trudl 

atigcninlfltrIA k S.10 k = 1, 2, 3, 4, ... 

Lrg(j) 	go 	2.,'En.',vrilit.lm-a-ao-ivriTultiTe,PuOcnunnviiii j 

1,1.1@ j = 1, 2, 3, 4, 5 

TLk 	IturivillvilvalmmLifumlnn5vtgilFitkvillovai k 

6110 k = 1, 2, 3, 4, ... 

3.1.2.7 111%A@IMillIAIRTMILViEJWIEPtl@leITWII:m515 fiT15tlaTlflinflInl@l1101 

litirvM-Mfill5tUt1/1-1111011,A1.11/11n27i11.1?ilatiill77114aNllourvomu-rkumliol 

Tolliurno5no5fiVluivuuannlluatm-mCiiminnolfitirrmnoTt7Mitaffumounimfivioqu 

1511V11A 0114 nnwimouumnthrAnvivill 0ouumnvnIlow,Li 50uumnona..rtiau wooltimuu-r-3 

	

rmaitql.N11 (fil5Cfloio16'o qmano AirrariqU 4.til-aviJumglu 	f1151,r1M@EnilViil 

(5otnir,€.doL 	 tvinflolotAtialvviv114-111;hilooTgt,mog ilar,vihi 

0,1i0554,`Uf1-15T1.1dlatlAcIli i'1111,1151.1111'111115T1Ril 	 r,nn%3 wanTINFriaj um 

11NeITVillcl515tifiViHriwevOulttyinIn-iTtngieitkciiir,$i'ufTflEJ1111Aquil 6f1Wvin-minqf.11.1 

KflUDTVIM51,0M011-11^IfYilaJLAI MUT@IiITIA171WN5 L.LliM'iuOrnun-rtAl@@nvii cu 5 5t4uwin 
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ukg,TnunnvutTahv) (..01'.u.i%; 1) wuCiln•PueTnunivannifiqo (TtPuii 5) 66OmLnalegn95 

115t illugnufmunn5LAMMITIAMTILLSEJWIErtlahl,11.7-M-MA:IV11591111  3-7 

3-7 6f1f1.171M51htlilliklUIYITIT15AMMIMAIM11AVIT1E11104714RYR 

Irlyifriunim livar,Citio 

Kriuniwilothiql (1) 8Jn-15621monlyno5il7v11di7NIuitify2l5aum,' 40 TD15tUrV1111711141.10 

Kiltin111170E1 (2) 
ilf115LAD1g1/1111/1011111417-NYRI111nn-iii'DEJM 30 

66911,116hti'alat 40 Tv.nr,urvillIt1141.191 

flTnUnTIVOTUnil (3) 
finl5LAvaanimanIZ-N51@minn-i-iiouflr,  20 

Lwilliirru'iouar, 30 to45t,utvi- 5Y1vaim 

Knunivann (4) 
finmAo11mminolisi-n417-RTI53..rinni-15ouar,  10 

iwilahrrui'oum,' 20 TO15tUtV11117111411M 

Knun-roannfiql (5) finlAalginTortialrramil-t9I-Rialaiti5oum 10 T@IltUrV11117711111191 

n-154-itratint VhAnurrivinl5LFiaann-nwyn.Auvrinolrravit7-19T-iwini-mlAiv-in 

IiI8nliEruilluvi'voar,w/6115tur,vrimlilitrollnlmidlSwiTitnmOman-rvi 1410 

giounTliolnwalt 	h5tUtY111/1@liiIIIVIllf11761.1d41.1A'llt91111.10vilaLM11 3-7 

TLDk  

Dscore(k) — TLk x100% (3-7) 

Dscore(k) trio 	 • 5ZAJAnunlvinw,AolginnwriaiLStivnutiaramvi-RTN 

6nItA11v1llm5tu21erukivil5t-1111171 k 	k = 1, 2, 3, 4, ... 

TLDk 	• uutvnit@lilitnnilm5vudIStkiiilm%Aoamin-roi 

vfiziotinvlimolLifuvrilm7trudatikrvilltnitici k 

IM▪  O k = 1, 2, 3, 4, ... 

TLk 	 k 

k = 1, 2, 3, 4, ... 

3.1.2.8 VI&10151E111.11Atill-11 iN-1%-1,1-Nlni'vum.,1r,vvii1411.1-n.19,061.m51E.au  

ifuvrili nwv ilSiAlritnturviin@ltiivillnwtrtgilSwinvillt-rutrvfi L 	 viL louinntivl 

1411,$)'  

i'lrunnkimnq1170w1 5'D.MTUILMilqiMikllriffiY11.15:1:17mr,i1Siv,9ÀmAi-ruvriluun 

Iii?@klviu,o5@zim-irrul,11wwuintiariluun v6umnultauvrilo-Nvzliuri 	11567tH 
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1111Litin Nont_i%) rAoanfill 	9illitnitivrilnmitideiti14-11..rativi6twmuluditivill 

iloutiuv1151d1Ntil5r,Pugnun'1v1 nn Lnat.Af115tht6i11.1k1E1111141V161,V1510,1,16A11.1V111 661J1' 	1J 

A'flElf11111@@111A1.1 5 Tz4v9nn5IAOlt-lutrivniaiiii2im (7tv1thl 1) wail5z,k0intinnvia.n4qo 

(w,kii 5) laWIlLfIg1J'AfT1TIJSVAilliklEgITINV1610151EJ1111A1111110Y*11511i1 3-8 

onvilil 3-8 lfltIlififY151_111:1,iltaflUITTVT1610111611.16h11111 

5rluiTnunqvi Iluatabluol 

Finunlviliou4pi (1) 
tvl 6ffl5wiT114-rinuviAUIV1111 Innniliouar, 30 viauuil 

lud-rutalLA1.41141141.1G1 

?inuinvuitos (2) 
6cwid-ati4-11d-a1iloithaa1'm 1.11nM1i' EMI,' 20 6W111.11A1.150UM 30 

vimruziwillud-romatIvilliilvaoi 

PTflUirniniTUnail (3) 
&nid-M-ru-nivivtoLvnri Linfri-i@um,' 15 1.1,411i6r11ADUM 20 

vimuur,w-oludTtroolLiftninlvilvim 

FTnunlvann (4) 

A 
6m5id-ai.t4nrativaDvvilli annniliouat 10 usilliIrru5oun 15 

v1outitynA1id-nruo1151.111111611.1V1 

6Ci151?ITIATUTUN91A101.111-111 lajhAounr, 10 vimutrevrillIghteteauvilliimo ?inunmAandiqvi (5) 

111Whinfl.M4IJKIIEMTIAIV1611M1Elltilift11191A'111'MaklfIlifIglIliEJUSIUtli'DEMt 

Telii-ill4TIMIVIA03.11111fillTtEltY1111101tiruvrilnwtrudlattA'Tbm ovilovraii 3-8 

nak 

TLk 
naScore(k) — X100% (3-8) 

nascore(k) 	7r,PuKnurrnAlNo6w5nt.iluirinnitolLiftrviilt-randlatgi 

k 	k = 1, 2, 3, 4, ... 

nak 

	

	 ▪  k 

tL▪  o k = 1, 2, 3, 4, ... 

iLk 	5z.,'En.m11161.inoltiuvriln-nlyuderal-wrilt-rt.ruci k 

Lai en k = 1, 2, 3, 4, ... 

3.1.2.9 m-a-am-amtalinm6hLviofiuryn-truillthoytidu 1Nwi5floWiT1n 

mua-amoltiA@anioriunlytiwierAlriLvtAut-ntilui'di 20 rili,aJmtld 	 r, 

vrtJaimulToliAlanlnwtrudlaug-wriltruu louriLtuun-mnvilt,oytAti lc1IIn frmrail 

2i 11h1nYln55t1~1^1 f115/11AISUAllY1'1113@ n-mn.ailStiAlivimmlo1111,1 nwndevuK-rollvi@ 
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LillilinlfY15t11 d5al.A'11/1-11g11.11.1VIOnn5616 5MV1061J11`15111.1d1SUAC17j1i66111A1.11A14ME151i661rtAtil 

6flallilfr5thtaildfnufarwanagrarmlum5Amniativmmidlr_luvu6111 66115 

fl'hlOinunlyupanytha 5 Ti:$1'1JV-1115ZAA'flEJIY11^117@tYrilql (5thili  1) @UE1145t;f1JA'flE1111111.1111 

1,11qgl (5thIll 5) 66M11,11alf1151iStliTUFTflUflTINKIIIJOUMAI.Ifil5ISSUIVIOU11 1̀51111d1V1,61YU 

ttA1V1151117i 3-9 

Orniitil 3-9 Lfig1diin151.151dhiKnun-rvim-ragn3.1`1561lunn56iimo1d'1Jn1wu2i1V661Au 

ukiffiunim Tluar,Ao 

Knui11vri.7@uilqi (1) laia-anwApliviofitinimailzthartAlItagutiA1 20 i'lli,1101 1 

fThunivatiou (2) aiamt-nii@wioriuniytrtailriumAildi 1 VuutaldItElti'fiil 20 ill mum 

?inuinvutl-unml (3) 2111.1-15oSialiviafiuniwailriutnAuldi 2 ri16t1ati5tUriP18J 20 illa68n15 

Otinumvann (4) oll.moviialiviohnl5tivilzthartAilii 3 rill1JUI1151% uririlil 20 Filataim 

Knon-wannfiqi (5) olli-mnilolivi@riuniTuudIriutnAilkinn-ii 3 VALUATtEltill'il 20 ribtaim 

fri4-11.1-anatAKnun-nr\m-yaiallmnimm5tRiolivi@tivmlvtailp.lw.A114-- u-milk-in 

tyam5w-immialarmlutn5A@INioritimmdlyJwIrlAu 

3-9 C; j71.186'@171-111151htLillgflEJI1TINKrlagi'llMf11,1111-171A0Ini@fT'UfIlTiltid1V1,61.1141.1  

V1h11'11 @nirtMll_lwiltantin-vveranamamoluniwlimniptivmwailriwtnAti 61d cc 

tlanumiFl LL6v-A11.11r,Puklunivri;i4-nnwlAlndi-nrivriFilLau 

°""Score(k) 

otmscore(k) 	Tz4vilfnunnwn-agranwiluniTAmivi@fivni5Tudl,y1JatAti 

ToltA'uvillmmidlatAvillouuci k L'& k = 1, 2, 3, 4, ... 

otmo(k) 	Tz.', 11.AnturriwralLaianwatinn,ijoasiofivm5/n.idl,TOLLIA4 

Nguvro 	 k 

k = 1, 2, 3, 4, ... 

Otmd(k)  Flo Tzlhcr,Tnun-nAwrnagran5n1un-15AmiohmmailvJuutAti 

w 	TolLifuvnlmwgilkdinvvilt-rtruci k 

k = 1, 2, 3, 4, .. 

OtrT10(k) OtMd(k) 	
(3-9) 

2 
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3.1.2.10 fl-inAlunwItin15Coriuivi@fitrUTeLviciolouTiu 

friagran5aLiAmniotivthr,vvifiitifluinT-runnEauifiihtPuvill 	Nguvrmozvrtialuvril 

TolduvrilnwmailSwi-ivrilotru ImUl_15tLYWAM.11711AtIllTZ6V1fliii101f1.116TaiVIViell 

V151.16601.11J5v6YIAYIEJ 1A6611 015'1561 TNI,6Vi5?I'Vill'11^11^Mil 0159%.1.111VSLIME1iblE1115`41Yrna'n 

5TOT1t1.11115fiLltrin 	 115r,LywilmEAkkrtrin5own-ni+aa.lofivt_lwom 

ttilotn2.1-rutitTioai-ilLmilastilunwtrudenA-A@LIumilnuuesiluNniquortroolthr,owavint-iu 

1)5v6YIPi6tiVe~111J 114 Witgi Nninuorun-ray Nocsiluurt.phm-ra ar,Nor.iotrthu 

- Nninutorut-rm 

almantouFlo9iafiu U11.041-11/11.1t IOUVT'AIJNO 

W'111 66 5111 61'1'JS~v~lfl'15t1'1611114`11dLSe~41'VSfI`15V15'J~~1116~116aJe~566c~vYVSfI'15Pfc~fl'1f15V1'laJflf~VlaJ'1 E1~1 e~ 4 

yilulthr,am 'NN1.11.11.1T4,qvisizaviallocsiTuiloutrrniii.rdut,motiAotntj-an'aL 29 No 

- vusinityruit'am-ra 	 AuNmehuort.tilLNAunll 

1,Q1AnniwiAlot,viqqntk.141Ltu,ounr,myraLvil& Ltaultrult,-)t-Avii'ailintan6%Aullaiilreint 

umui_Nr,i,m414 rivn-iliV-Juniqeavill 1 Lot,Lilomu 

fT-rvitIonal lif5vn5q-IV1tr_Ntal4L66cavziioNnintumuil'-amyrav111fi 

el-muovilwynatiNnsiouthut-ivthzit,vimillautinta-al 42 No 

LhyrilniTtrudlawinvnlflutifianamt-AoLvioritthr,vimilminin-itillntur.,Toilil 

ri'-ivrumtanr,olutrUn -ruivn-Im 1,1101-Inmn:A'frb-aitigfinimit,L6v-aAubJ1hifilrin 

gni'llini5fiAmiln156tilidAtA-imilm.ruvf,onarmAmoi@fiuthtvon,i16.ri.nak.nnn-ii 1 

d-ni5r,t,ilutUnni-rularnrAtiluull'thtawiliVatimoutnw'holunwriii'vhu 

Taiiilly-wili-a.11141aliinwtut-iiealAciaionfAErultailu-rulAnvnaCiovofiA'olNunottiluti 

n156trailFrahvilltnruA"-mm_mvingnthr,Lviiilviti11.161 

als'muil,thrlyiBtflmuthrmittiai-Ant,tuvioliin-iTtrudnatAilJtimmv),n"&PLI vtiomn 

thr,olcilmutntryvmur,o11,4m.iiiltlA'-rtat?Inkanimymmilinu 

115r.,/ntuai-au-narnirutviolLmSouirltiviTuvil-iviausdolminlval 

Knunnwrmanmolunmqloamiofill1J5tLY1fILAM.117-11.1 	'1'1.1Knuinvio@nvi.h.i 5 5L'V11J 

TH-151.,41AnunTIAn'IoESiqo (5thil 1)1.1i-i=,PLAnunlvannViqo (5LAiii 5) imioll,ntwilinn 

thrArruKnuniverrilmillmolunn5AoLO@6uthtmaiolutZTIAcinyofi 3-10 
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3-10 tnt-uvin15115r,tiltanuinwrynaaimatin15AoLviotiviktorwwilawihu 

Irltanufrni livar.i5vo 

Knunwrilariliqo (1) Vg1'an5Aoliviafiutl5aqvicivlipla1l-nil,A1d5vut5mill11f11d 60 rilaiaml 

friflUMINIvIDEJ (2) 
01111%1AUIGIOIT'UliStlY1f1A111111.11G1 1 1_15z,awili.sturimilmnt-r-ii 40 

uvilahriu 60 fisi.1,1JVI5 

riflUiTIVIlfltina'll (3) ?riannviiaaJoioriuthzi,vimtilouti-rulA' 1 1J5r,LvisaiTtntut/Ififil3hrru 40 PIIM305 

Knuirvann (4) a'11.115t11,ii011ViDITUtht6W16,7,101.11'1111i 1 115Zonfiltne,t1t5PSili3hriu 20 rilmlim 

Knunirarinifilvi (5) 

arar-15nA@Lvioritn1ye,Lvwhillouti-rulA'Innn-ii 1 Iht 1,11141ntUtifinditi 20 

f1l,ca611G15 IuNvir.i-ittuvaolalnotviluumilin5kiwir-j11115,1,1vimiloianuratail 

Stikillitinht LvimaioutiitilvilothiklAutidiutikillitiluqtrwivng,'L 

friwT-rt.nt-or,FTnunnyufra-agran5filunmilawiorivtlunimolut.n.iTufTqu-gulliwIn 

frIT1119-15f1.11MT-11J?I'lln5f111.111'151,4@IJVi@fi`UIJ5talf11,i10111.7-111 	V411111-111,1,MiVIIJMUYI-11 

t1MIJin5i1 3-10 krA'EniolihrymJ5ttalidfnuirwim-yagnanwl,tonwrsoLvioriunmmilt-iu 

thtqvonliotrIT-ru tu 	-1f-ri'vilAthr,CaltAnun-auFra-agramtilunnurtioaniarivthr,imm 

olimi.i-ru fu Nm.lmuvril u,A1-AltilukKnun-rvIci4-itranitglndn-nnvi-wi-uuSu 

NeighScore(k) 

Neishow  + Neighdoo  

2 

(3-10) 

0710 Neighscoreoo A@ TeAufiThun-nwrna.io-anInlun-17iilmiativiJ5mvimolvtiTu 

11016i1111/1111115T1.1d41g11/1-11t11.11.11711  k 	k = 1, 2, 3, 4, ... 

Neigh,(k) 	5LAKIIEJIITIAKIllgill.Mt111,111-15LijOlni0611tht INWISIDI41:111.1 

11.1 Wil.17111 6MllifIlV111f1-1TUIVilalif1V1-11fltitici k 

k = 1, 2, 3, 4, ... 

Neisho) Al@ 5r,PuKnu11nyvral3grama11f1'156ijup1ofimi5t6vimilo111il-111 

Tollitninlnwtrudlauiinvnit-rutici k 

6110 k = 1, 2, 3, 4, ... 

3.2 friIi,rnivrolytiokiatitivnlniletitidatiki 

fimrynn5-)Li -ruYaLiimpL?iftrolln-15 

TudAtkvnInvu g-nmi'uLna,i,Anl4FPulv,Tillfiant-ueNtmviln151,fivyruyawriokiawnq 

autraliokia inquivinTo@lui14' d 	 1/1 
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d-YuLnnekri54hilwillqtunTriVur.vi-in15LrvuT-An-aiimpTinnlalnlmouni 

11-uncorm51.15:111S11,1KflE1111111171tillin101,ilatiMouffesinuarrthtnovn-15itiv -yuTaa.iimptal 

1,A1.111-1Ahlf115 f1-151e1115-d1J5-"Aliokiadvt.ronlnwoud1M-ivni-inmeruyruygehaFuN 

iAliwilLavnr.frmnaleiliPmvuvriEraLgEntvi-rdu 

n5ttifinviiclunl5vtailStkluOittliilvintianIlLyrw 1.15r,na1il1lt17u 6 

IALIW11971 1 6Auv1ll1Nif1v,QSaarviT1m5 ihronliii 2 LiftivrilotturiathAnin4tLatvillfwv&LQSL 

Ii1111191171 3 dtivinliiLMAlt dull-14i 4 Ailivrilriathltin't4u,we,t-ruirmr,591A 3 

LAuvriA 5 thivillt-nruvianuLaT 3242 ariqoinwitivrai 6 tAtivrilt-rutnaluoli 35 um,' 

VLIVIA15t511.6111  3 

3.2.1 Li11.1WITALF11.41,Q h1J1/1111M il5ZIEJZIV1915-4J 33.2 	CiLliointroy-mou 3- 

t1111.11194);TinfilW14111111A15::5'111171.  2-11111+7101141,QhMill.IM (i-rommuol)-m.rt.i01@t-Inlg 

ativillciLmwmaan4-rumuwilAlnivicll  3-2 

3-2 lih.111111741,F1116Qh1.1141W15 

3.2.2 LAIninntrufialimqn4toninlillialVLQ,S1J1JVITUR cM'Ere,Yri15-ni 31.1 illaLLm 

Cijwinvuulnuti 3 - matirrit-uvorli,wn - twuriathtigni4 - ntn.15-roritin4 - froilmFavn 

- outimr,Tmii 3 -1111filiallIMSLIJWYLIM ('114?(151J:4114 1) - 	 LLaoliAtIvnl 

ntrutialivigfrguarm11116P1111,a1.12.11,111.1f15$ilinTA 3-3 
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3-3 Li(twrilfaifimhAitin4ar,vrocitsavuLumviitim 

3.2.3 tiuvinluturimivitin4 finuuninly)L 28.1 raaa.m5 15IALLVifrallY111.01.1 3411.111 

fiathltini4--fron-imin4-fruunllsi.n.11-t-ruttaTown'a-fitrum5 -10 4-titru6nr&L5'11.4,24 

iLoolt,Auvrimatt-imJvityrglfrnArrii 3-4 

frrwo 3-4 lihrti1lIntifiathAi1m4 

3.2.4 LAtivnlfiathAign4u,attrutivi5r,5-10 3 ii5r,Eamnl5ni 32.5 rlIOLIJM IA1.14'10411.0.1 

U111101.1 3-nutlfiallmqm4-tivu5tmliiLwn-cmiumr,5-nr111 3-tvn 	T4,-tiol-tnrirvilLi@ 1 

-mmanwan-iwO 09111A1.1V1111)'alhAltifT61,6M11.49.1115t511.1111 3 A'1/1-111171 3-5 
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DTIIII 3-5 tihrollt-ruuriathvgn.guatmavutymili 3 

3.2.5 litlY111t1111.114111UlaT 3242 finErevnlyni 30.2 raalahl5 Ci:Oluvintrulnluou 3- 

t11,11.11,DfleirEJATUI.M1M01-MAIMJAIA15tAi9V1-Inh-t-ranfluyaril 3411.11-1 f1.1 It lal-ntruvili,la 1 

41141,11,f11111T119',Q4 66M116hY191c11.111141.11ERMI 3242 ;1111111Alfi 3-6 

a 
fITINVI 3-6 liftiV111filallnlmaT 3242 

3.2.6 LhvinnutrinnuLa6u 35 tLattitrumtynAl  3 iluunillyA 36.7 ra=1M L58.1 

1ILwitltrt.rull'uoi..1 3-t-ruurnotaiLwn-manqumi)1  2-61 alq6o-ToA-f1'onluv1'atto,malvin 

-0111,1115 -11S1 3-611111 fld ulal-ntitivilLlo 1-nto..m141.15-rniLLM111,&1111101.11,19AL1E11,M1 35 

az,Tutrtinr, 511Jci 3 vilnlviiii 3-7 



60 

nwrili 3-7 atiV11101.11.11A1J-1U6M1 35 LOL111.1111^15t511S1 3 

3.3 frmilvyrinlawiniAmAulunlIviliuuAnfralaiiiikrualtnnaqin15iloatch 

lvtuviouivilwiniiirrAiumarmyruyaliii@;.p.uoltilariln15TwietuAivrilovu 
r, 

c,I-NuEmvinn-15Ltrini,linm-yaghkrualLnaviin15viviSulwi-m-m715-Am-ani 

Flonitnolqvihrrrit-viif.h15rzunlutiA'-vaaaFinAliulu-rtiolt-ivfln5Lf-r-mtid1FruAciodil 

1.21ou 51J Yaln95Lrnmu5-aarifolput,IltmwalawitihmajitiTtnVtun15kFilINC61 @n 

LiftlY1116t1011Jiivin5efigfr&n Lii@amm-allifi-wumSolvtiolnmfiv5-yuyaliiovA'1.4144-ru-ni 

e;;KLamm-ra.ikviiitiiilvaiovioli14-itraulajlt.loofril 17 51Ellnii-n-mthwulum-rawaukau 

T8Loa1^Inu 1:11M-141@lf115VISf1CAU111151,Nchp41.11f511.111041ill,M11M11140,11.11,6atigOlfMVA'  

9'3-11.1AOLVIUT01011.1ilviEmavion-i5fiv-15nr4oFrulvtialtamm-alagiovilltaviwz590  A 

viloCriiii16'nnVtun15A'oFravuoltilivil 9ta-nrimaimm-rawarulkti-Amt 

er-1"tir,vi'-in-mritiyrtn-noraniAmoItriiill/I1JV1LiiEr-Jfiunnwt_liErtAilutwl-a -m?hA'nzuN 

LnuArr-154Fita@huIgLoalAl-lu 1:151uatib4mOilfi 

3 3.1 nmfiv571n-aaonillAvrin.illnauci 1 kunmfluynn-nprraAmOut,vuulJalEAo 

eziaivilm-mhkgramotamfiyawukuVodnli,MIALtiEmi'unn5tAuvoltYwalL1-4t-v,Tol 

u1twAnn54S11hvittn'1EJe-A5rAlun151imt661114rnaJg-A-Vrre1J115r,v-runl5g-161vS11Lill 

11,m1r,vivnLanvillm'AuEpti@l Saaty (1990) taloa'ai5lIci 2-3 esii,Lomfl-na.iFiovillar,141 

14A'nfil5111nl5u,aolm-anLAool11-lm6lnin-15vivIi1111%wiatLn6us1,.duala1d-illivAnoluvfiv 
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3.3.2 fr5LfillTnJ5UfIllaJAVIA1-111.1501.1i4 2 It.i5auicii'EAr,11-mafralliPmilytA 

5.- 1M1.11Aln.ttimmiciej-ruarnii-in154fr-raSiodrufg-i4lotioan ylfrIAM'111,61.11Ji(1.1.11914f1.1 

d'IVIM 	Z%AILIf1.151J5 allifirlkkuTOlf1156lim61.11111.1.himouiti rsi-ruan 91191'1n-warm fl 

Iviutnyua@u11i'Laim5f17-18121m1I11na.:4A,AaAt9i@5innwtht6a,11 il5tkul11n1imavuu 

MT111g-ifinittuilwilEruAut,nt-tiiinnvimatawh5lufguilfr-ranvninownnatillli oitt 

Ltoolm-alOoti7na-lzwint-inItvivlun151,imz,larufl-na4-ifitwoolt,ncuy 	(elminiFit w a .triu 

ol@ver.grramantaaarinifiqui@nhvirumnoiantnalnthii 5 Loivinnoltriltkuluim 

112 fitta.rt.im-a-aM-i'A't,v,T.IfralLIMIY-1,1:01.1170ElfiqlhtliTailWr 	1M I11161,11.1111151.41.1f; 1 Vin.lk 

3.3.3 nmillmmufnlOoditilln@trifl 

artmoun-milmotnimintanvilnnwinvaann -roninvnlorii 

utol'ilfinvloufilmnnUiiitrzialOrrtntuaolm-namilAoDomhlt-Tu 

aTtThan15•`gul,A,m mnnEilnillaol-ingwouiltiAm-nliht,VriroolOu-nntiltlinomA'Nehi 

Imuehmurkm-a-naltrafittriut,onmovnlanovr4inan 

Lwitfamiamianufiumo
ti 	

ilurt.ililVoi-wrilotiOilmuminvi-mtTuann louliOuTrit-pinA 

Fluehigwou 

kInuvi-mitnjattniNanmeru5-ruyaarlimpvtilFivilFrommiLihilAJorannfLivi IfifiLnaM 

n-mhr,Lrium-r-afkoltptiolVdtraticlAmItiwimAllEmminmldTt.innTtlInnt-ufilw, o 

(Interquartile Range : IQR) G1ea5baJ6f111 1.5 (Rayens and Hahn, 2000) 

il?I'1.110altslavh15,114i-111.TMJ111.1fT111-111CIE11.1 (Absolute Difference between Median and 

Mode) 	 1 Mun vcalinatei5, 2556) ar,q-iii-lud-autfiulLutarimpl (Standard 

Deviation : S.D.) ANVAriti 1.5 (Christie and Barela, 2005) 

3.4 f115F1-1141g1.1411/117flfil93JdiKtirtlaltflgtivinlliimha@ 

TAJTAllhlf11"6'691MOE111166a1A111.11.11 nlwiTtnanvnTnflinIA'1A'tp,Tolt,na.t6ifin15kat:N 

vig- u-at-olrm1nm-naJg-witpv1Lnal.Ani5A9lauekviA'nuar,LnwvIn-n'clioSul,@@1 
2; 

4-nntuvrrumirunflyiaglikv,T@1Lnadinnul@i151uatLouomlu 

3.4.1 tilviww,at4na@lkivnlijia,ilupholm,srunlyi -A.601n159allh thr,nvultl 

kEll,ntusfinoatilwvikl 	mtuyin-a'41.11%.7311131nuar,Lnn.ivin15'1Filltv,iilt-un-rti 

?i-Jtant-uyinn”WitilvIall.115nt,o_ill,vi 2 ncnaj thtngultlAi-m 
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1Auri 	 6f1t1M11151Fill'N 

5010111WITIAI 	5:414f1E11111^1TN411.1'11.1/i0M-R5 TIAJFknunTIAITNHT11.11151111@lliN 

W15 TtOi.uKfiun-rivuolfl-alaJninnamyy-o T.pl'upTnun-rovu@l-Tovolvliel'-d9519 

TekUKflUillYMNFIT110191/Itill@lift1P-A595 5vV11J 

KfIEJIITIAVH1f1156FiV1.1011111M-11.1161E111-1E1T@enV111.1995197 IVAFTnun1nAvuolv1611m51ulu 

6i11.11/11 5ZAKnun-nAvtolm-r1agnan5Eattnn56iimni@fivnnItudlpAartAu LLatTZPLIKIIEJIITIAI 

T@IMT11.1211111%111,111114@liVi06119111115t6YIFI 

3.4.2 eillaniiniinmlfiutwiluumtititinioatawthnlEwjif louluhlttn1)1 151mtuuti 

frnwhA'fpfiviln-rul-ailAA'w1S'immilnu 1.11t,noVtiAu 	 6f1f11W%If115  

vioSulwA'n almininnwAutnihrinntuyin-n. vioFvul,91@will'iliv-gu totLarviinqin -i5 

v 
3.4.3 4-11.1=1491.111/111nM'Illghk,TNI,M1,161,1111”i9latilW111J1JUMIYI 2.4.2.3 MOLYil 

015-MIDWilfiT11.1?1@0fl6'NfitITNLVW,Ifsl 

1111417f19T111?1'1Ktv Ln wiinn5vioati6h vi Ain uat n-154-ru-atol-rvill1W1T13.1g1kv,Lnt-tivitmFitil 

5@1 '1111_13111CLIVT@111.illill 0.05 LLgifilMT11J?I@OF401filen1Lvipleo?T-Ivii'unlg-m-anni-ivil'in 

li  M.11.1ihk,rifuvini5F11,16hW1031f1,11111/11@1'13.1011,1 0.1 I'lilT YVIlnfilMTWVORA'NfilAN 

LVIVINalaiviiiittivna.idoulAr7nruorrAmvilt-mviv57tnuFraiaJkolu'6Fill 

3.4.4 4-rinanvillnwili?hk-IlVAI 4't.olottilvth.m17.117-11iNaTniillvillnm-auglKt11,60@1 

11gut1151111:11141:11Wrillig1kpolinatilim01V1f111 will 

M1.1g1Ktyti@lu-gu.gn  110 15FvtilwfilFinInnviQt-ufivIl Y1 	 lytTfIM'n1JiiiFitytl@l411,1TITid@l951 

-nLninnollim5-mm-naJni-inallvidv-115mitin-m A -R5 -nlow m 	 Eyruoltrol Frilaow 

.8'1.16t1@liftirrAYM f115LeiMi1111^1M-IIIILSEJWIEJTOlaT1417'M'M 

Franiananwhini5vil@Lviorl'unnwwilIthoyuOti ual m • -alLalanw`tunlwiloLiotiv 

Lvm 6il@iiiNa%lf1,1T@TIY1141:Inm-ailiglk-p@ILnwiin-15kau‘k 	 11.4 

armL61.11,LAcAtklil'iNaTalivviifiti 11flulliviiInR-31LAIKONLflt116k151a1,1195@Atkli fl 

Iiillthr,nuunn516M51tvii,6'onLhvilln-imid4uPwillt-ltruciLvilntartu:rium@tivio111 
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3.5 nilfAiwiltiriLitivillt-rmtrudlaukrinAnutitiiigo 

11.AmvuilAtinnTknuulLiharilnwtrudlatiA'-rviNt-rutAiqmIulkkaptkofinli 

11.166\11D1-lif es111,11J19TEJINIfICIHnn5Fiu‘k taru 	 A'twiti 	ula,,mAi Liio 

ChvillnlwudevuAcninitnantigm.tliifilln6ILgulfiuqmAtill.innInnikei 315-iumb'uo'a 

3.5.1 dillaiviinegn150iviati6hliTilt..mivIrt.1 

YY-116S@ fl 	frIWTV1FillhIltifLthrhajall'ic0 killiTttnUalEnfT1.1 	2-3 Iontviittm 

M-150.115thAflUDTVITNI,M1,114f1150i0a146N50141,9110 riounicIlia.nn3n.iin-aloatavOi%) 

v5Tvioy-aoluiJallIVultiinlyudli,LantwzramlunmytniertAtolduvrilLNLfwvini 

0i0a1.11,416tUNali5tIEM166MATAIYINSIEnfilifi`UWAFTnunmARilvikuLnnevirmkal.avvitu 

Cdolvinhtyluur,5tutnailit-n5IngilFruk-Aumwvinlwiohlkfil111 

fieArlotl5r,lenn.luar,biakilrunuth-diurimthAnulyrol nnw.lalAuvrwarAtur.nallung 

6truiltfuldiChnliT8n-mriatrti-)1011Lifla (Linear Interpolation Method) ii)vitiva' 

A.IwilniTtilidlailkninlvtaiiifikt.tv),1.1i-rtrudoilllqpilw,kA'nun-ivii,vi-ifiti 5 d-rutitnillitil 

'1'1.1111wi-plyudl?,,ilfilovediTaithaTfluir-romii-ifiv 1 Liavitivnlnwzrudlaukrollnui.1611ar,i1 

lz,AFTnunTrvirttariuktaminvtgilii14-nnailAnnIt'nw..11tanairfilvilliitiltnihuN 

SuwittLifuvilln-i7trudlalA-imilt-ruuciii7utninaln-17tudlatiA'4-ilowilukuKnunivu 

vvi'lfiti 5 d-nAhvillfrimaieng-niv-ilotrucial5tur,vaa-in15.milatikl?,11q19VSITI: jUklE111111 

Will% 1 Loz.,•Anymn-ntudeitiA'111111fltrAlatil5thA'flE1111Y14110%ifitntEMMildf1151J1.1d1 

-Ifrtfkirmi,-LonuPuOffiunimiliglAJM-iwniT.Jriv 

uPoklun-malvin.i6yin-i5katiliAti 

	

3.5.2 4-nraufinili'ln.mvioyngi-mi-iwiln lowymilaimin,6t-m 	 Tb1,111.1 

tlf1.161411A17f1M111g1A'VUN Lfwiim 61'o 	w oil a niVvi 2-4 

3.5.3 4-n.rat-Lwi-vagl'ilVilly- nuato,,nim6itilm touFingnmFiLilltnntvIwiTtli'v 

?i-awilqn.m6iLfslav@rA,_11.1 

i-rt_liVu55iNintifi-ali.61:1f1111.21oucigvLuviar,Lnal6iirmata@lA'Mlin-all  2-5 timn-Mi 

2-8 

3.5.4 filtruintEyevillwinNoaJa6'0111,Lunt,Lut 

Lillvanlounl5rtiluuLfiEruttniviin.e,vd-m-rgvin5vioyruti-mliviiiunfiwilqvaAiAnnrau 

uviaz,LntuvinnwioSu'h5@lvilawmfi 2-9 LLatgnntIntutvillTinviLm6Y.nauloun15 

Lntwviim 

kallhwoivia.in-ai 2-10 vraA'19it_i 
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3.5.6 PiiintUfniliaiJ1NUilq4Li11inatvinh1ltilnipnattii9i5t11ivn41gOn ViOdUViil 

n154nailSii11t5am1nff1qvuo5v11mgonflOuRnimilLilI7nuazAvnIturAngiriffl9a4 

1114LSaniiMtiqmoliA4avill?illfrlIfil  2-11 IGIEJAV111fYIIIJUMIATrillhelVaa111/14f111 

IlUd4aUAllflirJP111011YluiCia4L4P-An&vu-SwiittAtompqm ?i7uliluvrmn159rurliAuXAuvr,  

vtluLihniNtitormonnzummiffluplierynAvTtliA41,41-11n6u,tiwiTitAvi 

1 



UV61 4 

wan9IvigtEruynAiu 

framteA'unfliblivitithe,affiklnwt.hvitt@T8n-mhnLifuvrilmvulailFiukrvril 

trtrukg_mwtJulSitafIELMINAllt-utvrilniunnTrualLAtIvrom5Tudlawi-aouliMmiimail,  

5-1EJar.6`du41A'ololthi 

4.1 Npniwrin-artiov,atolLA't.ivrilniTtudauki 

4.2 csmn-157tn-aLm-naionlulunn5LtrityuSiErum-naM-Af101011,nt-An-ikFniN 

4.3 1171,11.711M7TherA,TNI,fifl.iiin-a0a1.1k 

4.4 Liftivriln-mudeiwinvilltnitnilifiqo 

4.1 Mni511U513.1411i0V11@a1.11191ni5TUthaA id 

-Itlfrignw-11111.1yrilmTdiniertA-rviilt-rutlfitii4vinwtign1911.111Jud1MillJtilviiLla 

noiniv loufiLifuvrilm5TudlSvkivinurtanrilvam 6 liitninoraifiliind-raIlEot 

c,i-rtan 
 Lo 

 'E11,A'7-Yu5-)artiokialioauvnIn15.6wil'Aukivrofrin..Aviaoilkiri kuvrvi-rtngilat 

Teur,i-aaittmmdn@ljruvril iilliwinn-IA'aJn-rt9,tileiviV11511011_1341/1n7nIgnyi virniVai 

Lrin.i,iim51J5tirn.ifTnunivIA'mlnavymn-iunlyniin-155-An-alifovol4thtnntaauvrilni5 

°U1 dlalAvnit11a1d41'aurn5a5iluVnimoviu aolNannwarnwhvja/1011,A'̀UV111M7d1.1dlatiA'l 

V1541'15'15Y1 4-1 

911711Vi 4-1 Nn-lYn.15-dLioajatoliAcuvillnnTru dl Fvuki 

iitivrilniTirud4tA 

Litivilt-ruu Liftiwilnyta„ Lifuvillnuu 

1,nnaYini5kh`h 6iivollilint4 fiathAiqm; Lifuvrmuu tiathuinw 
?I, 	1 	101-1101.111 

munumt 35 
141.11EAM 

WhI1JVI1LIFI5 ii.ann-miiy% eiatIvic-im4 160ZOUI.1 16M11.11.1 

.1 3242 
6QS1J1A11LIF15 115Z511111 3 IN5Z1511J1,1 3 

v'-hil/WiTtrtgil (wil-au : trm) 5,100 4,850 4,250 4,960 4,710 5,090 

uutvamluniTrt.all 
43 41 50 46 53 48 

(141:1')U • tiA) 



66 

4-1 (vio) 

litivriln951.111 ilat1N1'1 

.rif1.15;in-n 191SIIN 6ihrti1'14i6411.4 

LQI.1111,111011 

LAuvrilmal 

fiatlrnini 

lat1111171WIlg 

1.Q .3-1141,111.1f11 

iiitninIntru 

fThtil1fr11; 

thvillnuti 

fiathigni4 

LLMVIAJ 
.1  

Ynt:513411 3 

divollt-mu 

V11.11E1laT 

3242 

Liitivillt-nm 

VilrIEUT 35 

ttar,Diru 
.1 

1611:111.111 3 

KflaMTV14111-dlriiMT1 

G1011{411111 (lliIhU • 514U) 

2.95 3.27 3 16 2.96 2.88 2.74 

Knunivifrailini-inolliol 

5-1a 	(vrthu : u.:Pti) 
3.06 2 83 3 53 3.42 2.64 3.11 

Knunivorynini-Inollmmll 

(141:11ti : 5:41.0 
1 94 1.65 1 85 1 75 1.49 1 63 

Kittinmtil0q41.5'N5 

(141..hu : 5t Ai) 
3.79 3.56 3.65 3.54 3.31 3.93 

klE11111/1FrillIFIVIIEn4101M.11.1 

(VIII'M : 5t 'PU) 
1 00 1 00 1 00 1 00 1 00 1.00 

Knun-vorynia-wrihrtmkeii 

95-N 	(141.1'dEl : TeAU) 
2.09 2 17 2.05 2 42 2.73 2.20 

KflUf11111115621@l.10fl1111M-1.1 

6&11/11E111D411417-N1@5 

(viti'm : 5r41.1) 

4 00 4.00 3 00 3 00 2 00 3.00 

KflUM1AING161.1915-1011.th.11111 

evil-au . 5:LA) 
1 00 1.00 1 00 1.00 1 00 1.00 

KflUillYWIT13.011.115faldf115 

vlim.ivi@fi'unlTtn..idlr_ko_nAti 

(141.1-au . It 'h) 

1.50 1 50 1 50 1 50 1 50 1 50 

Knutrwornagnan5nItini 

Aolwieuthr,Lvimaim.rt!l-ru 

(vn..hu . w,h) 

1 00 1 00 1 00 1 00 1.00 1.00 

4.2 Nan9II2iJ5-norn8iiimilitiluni568.r5utautwilud-1Wl>;po56f1twiin-i5G1ohl@ 

CM'EJ1A-auYaim-anuFlooli.mnesiiiii14-1111@lung'kSul@Cd@nLiftwillnlwailatiA1Tuol 

1J54vin5tilgnwr4nrau 5 S IEI LLatyrtn-awmPooinalnesiLiju-nntit7ifilhtatinlwgcmil.a 

an21n4-11 - t..t 12 5-1E1 5-nijamm-rahlart.n763..m4Tu-ni 17 51E1 lotni-m=uyaLholiti 

LFIEneiunl5oliuuLfin vilzfr15t_15v62J1dm-nullkotvrillt,nn.i.vIn-5Glo2i1dlvAnnuQ:Panth 
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lunlThifmttillwrramilkpol Saaty (1990) nnwn_iyaLpinaAlooluilmoilbhvilunlwriaJ 

iitmowneal'immAlluilu-ru 3 1@1J ii5luou6b'uoA41d 

4.2.1 tsin155-"ruTnirrl.rAoilltill.o.vvil 1 q'N'tilAir,Tilomifra.wloolnAlklvilimml 

m-audnintrUmuCtivaiEnfivn151,1ilutniitrum-nIA-gt-v,Toltnfu.ififraioSul,  Imui,61i16`ihdf115 

ofluviihruLnt-wilm5kSulmviA'n 	inwdluv,ilutnnwitinn5kauleimilanagithnuisi 

n97$1'4vulwislqfun-roi LLatanutdiutnritiviini5iivatiN5o1,11w.,Atin-nafiutiAtruLntuaiiinl 

cQn-m-nn-algrallAvivhin151,1Auvoluu 

mmenktioltfainn7iiaitil,A'nlInotril 1 tao4ia151111 4-2 emt-nITAnufrralAmk 

fmviAntiluwrraignkommtuiini5viailh5a10311.112.riallnovili 1 6621v4iuml4iii 4-3 

LLatwan155Tu5-algranLAmoliunmlfiutaiErum-mg-ik,TalLnnevin95kFrul@Milqtun-nAl 

1 im.qm1511171 4-3 .17711iiom-anagitvrancriulifT-rvitioli4,A'ntlfulifitanfuvin9 

- C1  = 1fIfl.161111159iMal.1190Milrlf11 

- C2  = Iftli6V1rn5G1m2iul9Allf1.11191"1 

- CH  = '1'1,41c1W1-1111.id1/1@ltimil/111 

- C12 = uutiwitinwutidnolLifuvro 

- C21  = inratilia49515 (Vidif11111) 

- C22 	Priami-Inol/imTN5 

- C23 	FralLninnollmdmil 

- C24 = INAtirn9Y15 

- C25 = flT11.1f191111UTtl@lfrU1.4 

- C26  = fi-n1.11MT1.1110141.16MYR5 

- C27  = 111%01.101111AWITIMSEJVI1E11101FIT1417195'105 

- C28 	V1 ''11915'161111A117111 

- C29 = K-namiLmilutnwiliolivialunwtrudqth,tutA 

- C210  = fiyagnIn5t-Illinnuiimioi@filythummolvuil-ru 

91959Afi 4-2 Nan-mwyngr-r-aoolunmIllEyuCvluvm-yaghNIJ@Iltiflivinl$CohchviA'fl 

11,15@tici 1 

qt,Loolfl-naSloniti Limain-mioStitwA'n C2 

1 C1 1/3 

2 C1  2 
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.1 
VI1191111 4-2 (60) 

qaolFrinAmffru Lt-imin-almAtilwA'n C2 

3 C1 1 

4 C1  2 

5 C1 2 

6 C1  2 

7 C1 2 

8 C1  1/2 

9 C1  2 

10 C1  2 

11 Cl  4 

12 C1 2 

13 C1  3 

14 C1 1/3 

15 C1 2 

16 C1  2 

17 C1  1 

.1 
9111111/1 4-3 wannwavvngralukohniutlitnniitrufralaiglktolLtifuvirrol 

vimJianaalnothl 1 

ej Lwow-x-101am inneArrniatill@5o4Ancianfu C12 

1 CI, 1 

2 C11 2 

3 C11 2 

4 C11  1/4 

5 C11 1 

6 C11 3 

7 C11 1/3 

8 C11 3 

9 C11 1 

10 Cii  1 

11 Cii 1 

12 C11 1 

13 C11 1/2 
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cin1141 4-3 (via) 

461.001@n111F1 	A1.1 Lnnlifinqlliallh5@ealtlilntli C12 

14 C11  3 

15 C11 1 

16 C11  1 

17 C11  1/4 

919Vilitl 4-4 Nafnwav5-agrialAnlitin-iwtfluunlEum-naJg-ifit-v,TalLinwilin-amStil,@al 

1,TwIngynAllAnouci 1 

ijaammiLhAti 
Lfiti.piini5kki4, 

W1VillIfUnTiAi 
C22 	C23 	C24 C25 C26 C27 Ca C29 C210 

1 

C21 3 	3 	2 1 2 1/2 1/4 5 3 

C22 1 	1/2 2 2 3 1 4 3 

C23 3 1/3 1 2 3 6 5 

C24  1/3 4 1/2 3 4 4 

1/2 
,...... 

3 2 2 9 C25  
r-r- 

\II' 	
1 

'!..- 	._,.,....,--- 	.... 
1 3 2 C26 

4 6 

3 

4 

6 

7 

1 

7 

C27  

C28  

C29  

2 

C21 4 	2 	2 3 1 1/2 2 

C22 1 	1/2 1/2 1/3 3 1/5 4 3 

C23 r. 	. 	1/5 1 1 3 3 1 4 

C24 aM 	 1 1 1/2 1 3 4 

1/3 2 2 3 8 C25  

' ii 	 3 1 1 4 C26 

h ,(4.4 
	
...44 	..,. 	

4 
, 	I, 	75..4,17 	k 	.. 14.., 

.: ;34 
1.7 

6 

5 

5 

6 

5 

1 

8 

C27 

C28  

C29 

3 

C21 1 	3 	1/2 	1/2 1 3 2 

C22 3 	2 	3 1 3 1/4 4 5 

C23 3 	1 2 1/2 3 5 6 

C24 1/3 1 2 1 2 4 

C25 1/3 1/2 1 5 5 



70 

619591ill  4-4 (9i0) 

qii.ommiLkLlin.i 
vitwifin-aimatiN 

5@liRWINI-1911 
C22 	C23 	C24 	C25 	C26 C27 	C28 C29 C210 

3( .1@) 

1 	1 
), 

3 3 

AY 

, 	
low • 	 - .Pr. 

% 

	

3 	1 	1/3 	2 

C29 1  

1 

NM 

1/3 	2 

5 

2 

5 

3 

6 

8 

C28 

4 

C21 

C22 2 	1/2 	1/2 	1 4 	2 1 6 

C23 3 	1 	2 1/2 	1/2 1/5 6 

C24 , 	
,.}-4,.-,; 	,, 

1/3 	1/3 2 	2 1/2 3 

C25 . 	 3 V 	/ k 1/2 	2 3 7 

1 	1 3 4 C26 
---. 	 -1 

,:.., 

i.  

2 4 

5 

5 

5 

5 

1 

9 

C27 

C28 

C29 

5 

C21 

2 	
3 	1/2 	1/2 	3 1/2 2 

C22 2 	2 	1/2 	1 1/3 2 1/2 3 

C23 1/2 	2 	1/3 1/2 1/4 4 6 

C24 1/2 	1 2 1 4 4 

C25 .. 	3 
bin 	

IMMINXI 
1 1 3 7 

	

NM 	 1 

	

EP 	
,,. 

2 	5 	2 	3 	1/2 

2 

Ell 

`w'_,; 

2 

1/4 

1 

3 

3 3 C26 

3 

2 

2 

4 

5 

1 

5 

C27 

C28 

C29 

C21 

6 

C22 1/2 	2 	3 	2 2 1/2 1/3 3 

C23 3 1 	2 
, 

2 1/5 5 6 

C24 
. 
., 	 2 1 	1 1/2 4 5 

C25 
4., MI 1 	1/2 2 3 3 

1 1/2 3 5 C26 

2 2 

5 

5 

5 

C27 

C28 

1 C29 
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01111'7; 4-4 (00) 

CROVIlfrnLIAMOU 
6fMNIM59110h1, 

5NIRWINIY-111 
C22 	C23 	C24 	C25 C26 C27 C28 C29 0210 

C21 2 	1/2 	2 	1/2 1/2 1/2 2 1/2 9 

C22 2  2 	1/2 3 3 2 4 4 

C23 ,''• 	3 	2 2 1/2 3 3 3 

C24 1 1 2 1/3 4 6 

7 C25 1/2 1/2 1/2 2 5 

1 
3:1S'a 

1 1 3 C26  
7,  -4 

3 6 C27 

C28 
. 	, 

"•.':' 	- 5 4 

'.g.',4•,-' 1  

8 

C29 

C21 1 	3 	3 	1/2 1 1 2 5 

C22 2 	1/3 	1/2 2 1/2 1 1/3 3 

C23  1/2 	3 2 1/2 1 1/2 4 

C24 1  1/2 1 1 3 4 

8 C25 
': 

3 3 1/2 2 7 

C26  1/3 
•- 

1 3 5 

1 

' f-, 	y 	'''' 	z, 	• 

, 	 / y. 

5 7 

3 

1 

8 

C27 

C28 

C29 

C21 2 	2 	1/2 	1/3 1 2 5 

C22 1/3 	2 	3 3 3 4 8 

C23  
41 ... 3 	1 1 1 2 3 6 

C24 1/3 2 1 2 3 

9 C25 (.,:i , 	, 1/3 2 3 7 

C26 N7 	 1/2 1 3 2 

C27 - 	• - 	, 	 1 
,.... 	 - 6 8 

4 

1/4 

8 

_ 	 . V 	 4 
43'rll..1 

, 
C28 

C29 

2 1/3 	2 	1/2 1 1 2 3 C21 

C22 3 	2 	1/2 2 3 1 1/4 9 

10 C23 1/2 2 1/2 1/2 5 6 

C24 2 1 2 1/3 1/3 7 

C25 1/4 1/2 1/2 
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OnI'M 4-4 (60) 

qu,ammiliholu 
Lnt-uskynkh`h 

501Liilqatinm 
C22 C23 C24 C25 C26 C27 C28 C29 C210 

10 (Via) 

C26 ....., .,.. ,, 	,,.. , 	- • , 1 1 3 3 

C27 
 

, 

.. 
; 
r'.. 

- 

..  

5 5 

3 

8 

C28 

C29 

11 

C21  L. 1/4 1/3 1/2 1 1/2 5 4 

C22 2 1/2 1/2 2 1 2 4 3 

C23 1/2 
_ 

1/2 1/5 3 3 5 6 

C24 
r. 	.. 

 ' 1 1/3 2 1/2 5 4 

C25  '' -ra.... '   -  ''' 	''''' 3 1/2 3 3 7 

C26 
- 	-"...1 

'''. .. 
:1 	- 
' 	., `. PS 	1 1/2 3 3 

C27 : 

,  

. 
' 	. --, 

1 

y.
2  

r 

1/2 2 

6 

2 

1/3 

5 

5 

1 

8 

C28 

C29 

C21  1 3 2 1 

C22  2 2 1/2 2 1 2 3 6 

C23 
. 	.„ 

3 1 2 4 3 5 8 

12 
 

, 

r 

,„, 

' 	,  

., 	‘. 
1/3 1/2 1/3 1 4 4 

C25  .. 
.. 

3 4 2 4 7 

C26  4  ' 1 1/4 3 5 

. 	1 

. 

- 	, 

l 

- 	7., 
,. 	

° 	1 

, 

7 

- 

. 

4 

1 

4 

C27 

C28 

C29 

13 

C21 2 	i 	3 1/2 2 3 1 1/4 2 

C22 2 1 1 1/5 1/3 2 4 3 

C23 1 1 1/2 2 3 1 7 

C24 -. 	,- ' -' ,.;-- 
1/3 1/3 1/2 3 4 8 

C25 ,r 5 1/2 1 5 6 

C26 - 1/2 1 2 3 

C27 ' 1/3 6 5 

5 4 

1 

C28 

C29 
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911I1391 4-4 (pio) 

quiolfralliAm A 
i.namn-mimatil, 

@liiillfliillti 
C22 C23 	C24 	C25 CM C27 C28 C29 C210 

14 

C21 1/3 3 	4 	1 1/2 2 2 3 3 

C22 2 	1 	2 6 1/2 1/2 5 4 

C23 7, 
1/2 	3 2 1 3 1/3 6 

C24 
.% 

1/3 1/4 1 2 3 4 

C25 1/2 1/2 2 6 7 

C26 1 1 1 5 

7:4 .%417-.1 
.., 	

1 6 5 C27 

1 

1/2 

4 

C29 

15 

C21 3 	2 	1/2 1/3 3 1/3 

C22 3 	2 	3 2 3 1/3 4 3 

C23 3 	2 2 1/2 1 5 6 

C24 
.,,, r,  - .. 	

1/3 1 2 1 1 4 

C25 3 1 1/2 3 7 

1 1/2 4 5 C26 

1 6 

5 

6 

2 

1 

C27 

C28 

C29 

C21 2 	3 	1/3 	1/2 1 1/2 2 5 5 

16 

C22 1/3 	2 	1/2 2 1 2 4 5 

C23 3 	1 2 1/2 1/4 1/2 3 

C24 1/2 1 1/2 1 4 4 

C25 3 1 2 3 5 

C26 
, 

1 	 1 
i 	1.# 

1 5 3 

C27 43'. 1 2 6 

C28 , ,. 5 5 

C29 

C21 1 	 2 1/2 	2 1/2 1 3 

1 

8 

17 

C22 1 1/2 	2 3 2 4 3 

C23 1/2 1 	1/3 1/2 3 5 5 

Cza 1 1 2 

1/2 

1 

2 

1/3 

2 

4 

C25 
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911514 4-4 (41O) 

ejtoolfrnuAnAlru 
LfifuniinlCimi.ft,@ 

ositilllt-unlm 
C22 C23 C24 C25 C26 C27 C28 e9 0210 

17 

C21 1 3 2 1/2 2 1/2 1 3 8 

C22 s, 2 1 1/2 2 3 2 4 3 

C23  „. ". : 	' 1/2 1 1/3 1/2 3 5 5 

C24 1 1 2 1 1/3 4 

C25 . ';:- , '' 	''''';1  .!:.;17 '4- 	' ... 3 1/2 2 2 6 

C26 o 

.•,, • 
- 

- 	.c,-,  

,..,,v 

' 	3 1/2 6 3 

C 27 -, 
-, P;?; ‘. - 

'75 ; -,.-0,t,..0  - 	.]: 	.4-,2_-t 

it'. 

1/3 
., r,„... 

6 

4 

6 

7 C25 

C29  
} Eye,,. ';',5‹:z• 	:','.:' - 4,  `7 	-t • 1 

4.2.2 Nan-15-atn-nim-raikolitillnovil 2 lAnotideNtrii-wriogloolrufi7-AnulAnn 

5 yciesi-11danvilnn5191vim5raJAflL1iteriji4fou@oniLmSon5aiun-nlun11,1mLuum-r1x.12T1̀Nltl,), 

110111'1161.AUUSIEJ9.11,fla.16gfil.11%010UQ:clilFITlaJil?„11q11.110i1ILLIFUhillWfIli114‘T'UfM 

thr,Stathlun151ifltuutim-riuglkriolnnwtiiuv SuuLnapiin'nhatih611.14111MOISIV,111.1 

111 IVIEJ.tarativA'aJinwt-goiffikUliquwilm-na.igionlunmh.nfin151J5r., t,altrilIr,  Pulun-151>i 

fir,Larum-mignktioln15itlinviinnnapvinn54Fillhilm-r-aiLvarizinavuluukt.a NffM 

571.15`Alffillik61ha1i5a1Jfi 2 66MI55'lUM'AbI EWIA'*115111711  T-1 6191151A '11-1711.1111MNInfl 

4.2.3 NaniwavTawrrairimolultiwyrii 3 1115avile,TI'ut 

Insumut-nailinotrVir.inaninn154-rt.nanniimoativrilarl vrinejamm-a-aAmvillAm-ani 

Am6ll1 ciaoffi6'olltawilovrilLk2f11nthlurn5limt ivuum-aninkv,Taln171,111n1,171E111611f1.01/1 

n-militi`iwim',Q;ve,iii-riWiti5tvi-illm-a@lvi6 (IQR) 1.1,Mil21T1..11,11EA61JI.11.11915511.1 (S.D.) bj6r11.1 

1.5 JilnINffillU'Vri111.75EJF`UficUy11.1C1E11.1 (Imdn - 	 1 usivnn-i-milonninin 

IoUfM 

5TUY31.1F1TILAVIolumilvielliwalminati6ivfla@uvr\ietiquammyamiltifmu.rm-au 

holtetiolvrumlel'unL Nanqw-nnuFnlawukultmtnli 3 taim9iu1511171 4-5 
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mililil 4-5 warri7-xu5'aa.w17aV16 1.:1,1nolA 3 

nilailtruvihu 

infilsin119Tati'W 

utiulunilliNfizaru 

WI'lllilk 
IQR S.D. Imdn - mol 

Ci - C2 2 1.0000 0 8165 0 0000 

C11  - C12 1 1.0000 0.7188 0.5000 

C21 - C22 2 1.0000 0.6191 0.0000 

C21  - C23 3 1 0000 0.6191 0 0000 

C21 - C24 2 1 0000 0 5164 0.5000 

C21  - C25 1/2 1.0000 0.7274 0 0000 

C21  - C26 1 1 0000 0.6325 0.0000 

C21 - C27 1/2 1 0000 0.5164 0.5000 

C21  - Ca 2 1.0000 0.8165 0.0000 

C21 - C29 5 1.0000 0.7500 0.0000 

C21  - C210 8 1 2500 0 8732 0.0000 

C22 	C23  2 1.0000 0 6325 0.0000 

C22 	C24 2 1.0000 0.7303 0.0000 

C22  - C25 1/2 1 0000 0.6191 0.0000 

C22  - C26  2 1 0000 0.8851 0.0000 

C22 - C27 3 1 0000 0 7746 1 0000 

C22 	C28  2 1 0000 0 7042 0 0000 

C22 - C29 4 1 0000 0 7274 0 0000 

C22 	C210 3 1 2500 0 8732 0.0000 

C23 - C24 3 1 0000 0 8062 0.0000 

C23 	C25  1 1 0000 0 4787 0.0000 

C23 - C26 2 1 0000 0.7274 0.0000 

C23 - C27 1/2 1 0000 0.6191 0.0000 

C23 	C28  3 1 0000 0.7188 0.5000 

C23  - C29 5 1 0000 0 8732 0 5000 

C23 	C210 6 1 0000 0 5123 0.0000 

C24 	C25 1/3 1 0000 0 7932 0 5000 

C24  - C26 1 0 2500 0.4472 0 0000 

C24 - C27 2 1 0000 0.5000 0.0000 

C24 	C28 1 1 0000 0 9309 0.5000 

C24  - Ca 4 1 2500 0 9811 0 5000 

C24 	C210 4 1 0000 0 6191 0.0000 
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4-5 (Fia) 

nilaritrutfiuu 

innevinilvimatil@ 

IziiulunillAtir611.1t1 

Fraud-ik 
IQR S.D. Imdn - mol 

C25  - C26 3 1 0000 0.8062 0.0000 

C25 - C27 1/2 1 0000 0.7188 0.5000 

C25 - C28 2 1.0000 0.5000 0.0000 

C25 - C29 3 1 0000 0.6325 0 0000 

C25 	C210 7 1 0000 0.5000 0.0000 

C26 - C27 1 0.2500 0.7188 0 0000 

C26 - C28 1 1.0000 0 6191 0 0000 

C26  - C28 3 1 0000 0 6325 0.0000 

C26  - C210 3 1 0000 0.6292 0.5000 

C27  - C28 1 1.0000 0.6325 0.0000 

C27  - C29 6 1 0000 0.7746 1.0000 

C27  - C210  6 1 0000 0.6021 0.0000 

C28  - C29 5 1.0000 0.8165 0.0000 

C28 	C210 5 1.0000 0 6292 0 0000 

C29 - C210 1 0 0000 0.4031 0.0000 

ino -15-1A 4-5 vrt.6-ifileivwiouuTolwoivItinl etimtiLtitimiaA'witpolni5 

fmli9r,Lan.wriaRT-goolnnw_liutniluumtuvin-aimSu'kciyauTni1v7A'-au`5Sloiv,InuU 

ifooid iiilo6uvrawInn*Jkilawilm-raiMonhaLA/W11.11W111111fligIVIT'uni4-rtna.nlivill'fl 

Fla-a.J10411)fil'ul,f1f116?71fMiiqiuldlirtiumativi@lillS1 

4.3 ilimilnwriardqpigy,TolIntuviniloimallh 

friwT-nntol-rvili fmn-agilkso lLfmavirraidulwi'nviTun-a-kmr,In ur n5g-witAt.1 

51u%iTif-rtiimoufi;siTtan 

4.3.1 LIMIIMINH11400111154allh 1;tilif1154-1a@l'Nlylf115111Vil011:111/111f1FrillJg14), 

WifiitantLivinn501.:heitiii@yluuo161,V,1111111A1c41,1,MIIMiLl'hIATugT@ILne:rinnio'atall.n,Lviaz; 

uvilviam louu,Nunmg-Apikm@ln-1”ToSta@g 	N -iviTuinnfilviumI Pty 	 rviiInm-aghFitli 

IlunvubJA'au 3 5E 'kU WILLfi 5E 	0 LNIvitydwal4 m 	alonlivnu 



fi7'llJni-1Jvesilmvril(c23) 

n-raio-anseaun- it:tiawic 

eiirthtwwiSonn'ilu (C219) 

fiT112113195illurn56ilawiariu 

rrrivulTititwOu (c„) 

vlasilyIrituiSuvro (c23) 

— rnICAaLarivipnlmRtivilErtalf:raviiiTIT:i (C27) 

(C„) 

flY111fMgElltra,10141.1(C„) 
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Fl@ frl511muv11inwtinm-anug-IA't-vlitilmaiiiinn51mueN 5V,(11A 1 6`%6fit-usfirmiimaul@vi‘61 

uativiinu5r,h11 2 oitantiviinnwiviSt.11,5@l9J4 J1M1.19cif111011,6Viattfla15111'17VMS'illwkl 

amt,Leruinvinh.titrooln-154-rvrionl-ivriTt-wrraienkliNut,natilnn5viviS‘LIN $1'111'114 4-1 

%'16fuil 0 -Toitthr,111 1 traini51rioAulamk 	5vAcvvt 2 6naminq5kilulale5 

 

v•Tuvlui,i1utiktipauvr4 (C11) 

 

Lnamin-i5biFitita 

C.A11.111r4J (C1) 
5zonlmlurredudnal:Auvr (c„) 

(C2,) 

frrainilmt-mlia.nyaI (c22) 

 

ni5fi-rotoni-rwtin 

mcusin-r-AVula 

Lrti*ItUPTIN (C2) 

nivivi 4-1 1,0,11,1f1111-1hicytmolnlri-mum'ilvilIfim-au?1-1A'ojNiiumtwiin154FittN 
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4.3.2 LardinetinlwilmiluuLfitAn-mimaulhvihmuF„i eta 'ElV11in5e,P1Jlunn5ISilmtavu 

fl-riaig-ik,Toln151,1finvihrui,nalvin14 5FiliNik-ru5-aak-Jult%mmAllulArtufflotifi 4.2 In 

?ii'llta.nri3minmtlinvihtnnarrin959ioSulwnInnuti0111&iwna,Aum1511.truim n x n 

[Si@ n 	 g-ivii"un-mInv-ilumiYaa.nAn.in-15vtilEnt.fitrumfuli 

fr15GiviaillAvit1d5lu1i5r,natillJA'-Ju 3 avvilfrl 	arviiirtIn15onuvolutnnuiln-15 .9Yohi, 

viku-iu,,i,lioll,ntivrinn19-iFililwvinumllA)ori5-1117( 4-6 61.1113fliflq5LIAUUSIEJI.J611fl.Wf115 

9110F11.11%6111EJQ,11V16flad111159TV1a1.16N5@liSilliillla.111.004011114; 4-7 1.6M1,111n3nini 

iginoluvinuiin-154SIINvtluyiutitolt,nt-idinnwVfita5alLillqt-uravvamoio-milii 4-8 

W-Mliti 4-6 La.ivilnqin-15aJlEruAilAnneiin-ikilulwtliniutitounneiin15katfNviA 

Cl C2 

C1 1 2 

C2 1/2 1 

4-6 ?ina.n5tVIIMM6M6r1n2501vai.av66731tlililai (C1) rgrindlOigjannn-iq 

Lnarvinikaulvitilquanvi (C2) Lvinfiutilit-runml 

a.11EruSiuuLntileiinikatilvii5zA 2 

-n5 mii 4-7 tavoin4n15WinLifinLnuvin-mioSta%6.171uF),:TolLnfi.iyinFiliN5o1 

Cii C12 

C11 1 1 

C12 1 1 

fltivinnliii 4-7 ?IIIAPiikuliwiTutt?il6UNLAUVril (C11) ilfi-nanilkwilhuur,Lwitt 

n-15`Uldd1Fruh1noli,hnill (C12) ihr,Pulufm11,1mr,Lvuum-yadn'koJoln-1%1AtruLfiulnntwiini 

kal.,ClAi r,Pu 1 
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onvioi 4-8 amininnwdlutniitrumitivin-mioaulvb.mEw,itount-winlwifflFiul@5o1  

66711 t1.111Th 

C21 C22 C23 C24 C25 C26 C27 C28 C29 C210 

C21 1 2 3 2 1/2 1 1/2 2 5 8 

C22 1/2 1 2 2 1/2 2 3 2 4 3 

C23 1/3 1/2 1 3 1 2 1/2 3 5 6 

C24 1/2 1/2 1/3 1 1/3 1 2 1 4 4 

C25 2 2 1 3 1 3 1/2 2 3 7 

C26 1 1/2 1/2 1 1/3 1 1 1 3 3 

C27 2 1/3 2 1/2 2 1 1 1 6 6 

Ca 1/2 1/2 1/3 1 1/2 1 1 1 5 5 

C29 1/5 1/4 1/5 1/4 1/3 1/3 1/6 1/5 1 1 

C210 1/8 1/3 1/6 1/4 1/7 1/3 1/5 1/5 1 1 

4-8 ?iilmnoItliRld 

- 4nratiliolTm (C21) alFralaghfitonnn-ilfriamilltollio19T-m (C22) 1.1416%1.6.1  

thunall ilw,PulunlThvimtinatFralanKtruoln-nytiluthiluvinnivinnimatichli5r,Pu 2 

- lnuTu6dol-q5-15 (C21) almyamhFinjannn--wrala.iniwtiallvivill (C23) Illunml 

wuu@riaglikii„Tolnmtlluvoltrutt-guitim5kfhilvilIa4u 3 

- inairdmvR (C21) alFrragi-gtp„Linfriii'mokurrm'm (C24) vvilf-iuillthunml 

ihr,klunnTh)fmr,Livumlamilkiruolf-moliuvAnvit-u9in-15iiatItOlulku 2 

- 4-rtrawdam-15 (C21) iim-anaiglKtolatin -wraimmtgu'rualovu (C25) ahriutil 

thunall Vntklunn*Iiimtutn.19-auSikdolnnwiltnAfiEruLnminn5kFraviiluhl 1/2 

- inniedM5'15 (C21) ilFIT111?Ilk,I.VilITUF1711.1a1041'9,111@llillrl-A71@5 (C26) L15t kati 

frill'I'mr.,Lvt.rum-alLS-ApolnnwnEruLilovi,nuiinn4atfh'ii5rek 1 

- 4-iu-rirdm5-15 (C21) ilmlad-14417@un-inn-i7A@LonmAwynAgulinu6nenvri:h 

(C27) ofi-AtillJninanl ilTeklurn511"immitiFirani-gtynlmw_llnolutufwAm 

9'10 ald614115 A'1.1 1/2 

- iniTti6dM5-rq5 (C21) ilM'IllghKt11,111nn'inV161.0MCitil,A'117111 (C28) vvilficuill 

Munailii5rAlunn11,1fitarum-aug-wity,Toln-nofintiluuLigoin-aloSuli6PU 2 
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- inrrolo19 -m (C21) i'gryanT-Avannn-ilnyagramolunmilalmi@fiunwtudl 

riumAtt (C29) iol.t41-1131-In ilnAlunnTh'Xmrat.tufnuglk,.tmf-migiuuLfluuLnwini5 

$ivtallNiii5th 5 

- inu-n4imT-N5 (C21) iimyiamilk8rinn-inN17'1wi 151'15q1unl76im.ivi@r1t11i5v6mo 

viAloutiTu (C210) an nfriltlannfilqm 

ismiiin-mioatil9ii7th 8 

- Kiaininn@l6tiMTM (C22) ilK112..iglA'tprinfilm`rThni'llt011:vidvill (C23) tYiitiu 

tinhuna91hallf115611,1M1,141.1MYILA1041@lf1951,1nUIJIAUtatlf114,1frlOTV1S1.11WriliTeh 2 

- (c22) ilm'ynghkonnn-illoqi'Aiur119 	(C24) 61/1161,161 

11-runml ihr,PulunlTh;fmr,ta.runiug9k,Tolnlmfiutnclutitnt-LivinnwioStfkfkr,Pu 2 

- (C22) iim-mg-witYloun-i-wrnaJfidErruolt-ruu (C25) Lvilt% 

iktAltufmlimtivuum-radriktalfr5oJltruoluvmmilinnkS111,9ith 1/2 

i - myainiinusdom195 (C22) ilm-agT-gojay-inn-infi-animmilutollurnwm (C26) 

ainfiutilthunml 'ilTe,Ptitun151,1;imwtrum-raghkTolnla.liutiolutnnuvini5$i'ofiti'N 

iii5r,Pu 2 

- (C22) 

rrawt:1-Rvrq5 (C21) thunall fi5vhlun151Simtutum-naJg-ikulnlwiltruLfiutnnt-uim-15 

ivial.119.iiiTeSiti 3 

- (C22) fiK-nadrik-v,annn-i1No6Imiultauvril (c28) 

1.1ntin -ililukflunn51131flti.n.olryndrikv.mlfmt,111EruSitrulflfl.liiinn5kaulvt7iw,h 2 

- m-naJni-in@l6dolwR (C22) iim-y-wiikannn-i-imyagnanwilunwSioanioriut-m 

(c29) thunailfiWou.ti-oLin finAlunl5limq611um-an2ilkwoolni 

vtlItivVviEruLfiain-i4Fillkii5r,Pu 4 

- (C22) ilmyai2inKtpinn--wrimonanwilunm4owioriti 

thtotimoliouti-ru (C210) Trunail ihr,Pultor511,1Firiaitifranaii-witmlnwAutiLiluunvii 

1195$10FillhilSZA 3 

- F1 -raJni-inolivi6vnl (C23) 	 (c24)1Jitmail 

ihr,hatinlThmr,LvtiwralLgnk,T@In15WilutnihuLnufinl$NSti'hfiTA'u 3 

- (C23) ilm-yaignAtv,vilfiwn-aJfiatvrtiolovu (C25) 

tynll'ilmtuutwraiLinkytioln-nailouSiuummtin154atilvtliuk 1 
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- PIT11.111'71 16011,Vid1/1-N (C23) iipyradnA'tvannfrinwr-w-wrilvuolckel-ATm (C26) 

vvinriurmf-runall ii5rAlunn51,imqvuuFryiaghkoolnlwIlinnfiErutnai.vin-aoStil@ 

fiTeviu 2 

- (C23) iim-naig-Ailoufrnm5Cilmat-nyoryanFiEJWIEAJO1rsiTITIvrl 

YR5 (C27) 61111f1'̀U611.)11.1f1M1 VIWAVitifllitiMtL61.11-1M-Illig9k1Olf11%InEYUSIMAnfiellin 

ka11lAct15tPu 1/2 

- (C23) ilMT11.1?TlfTtpltlfYilV161.1VIT1E11116A1.11/111 (C28) 

A'allfr151,1,{MLLVLIFITILg-Ar101fll51.1i1UUISIEJUlflf1.1ilfrlIkFillEN:1715tPu 3 

- (C23) iim-nwhkiannn-ilm.)-agramnlungwrioliviorivnlI 

otrudIriu,vAll (C29) Fimernlann VITL'A'tatinn5limqvuwyraghkutolnlwtnuthfluumaeiti 

f-n5iimS1114;uPu 5 

- milaininmamdwil (C23) Voriagilk,lrinn-ilm-naJana.rilfilunn5AolniorivtJ7taim 

diotril-na (c210) 	 ii5r,PulunlM,Imtuvum-ragilkommtliuvoluv 

Lnaliirmiiviatil@f4w,9% 6 

- (C24) liPriaignA'ut.T@un'ilmnifiaMMUti (C25) Iiitmml 

115tPultin151,1"fmtalwringlikomnmIllutiLileyuLnaArnloWil[hiluk 1/3 

- ImlAth'-Ayi@5 (C24) iim-anig-ifigi,Lvilf-ium-raJawrirtedattisi-m-R (C26) ilT.11X1J 

ltifTIWIMILLIWT11.1enkljTV1f1151AMMS10111,f1f1.14711110alliVilUA 1 

- "IM1141.1r:M5'15 (024) alm-mignXnjarinn-innnuF11011M11111MT11.40111EANrITV112.11 

T15 (C27) Lviiiitailthtinml fi5tPultirm11,1mtattimyaigififpoln-151,111miluumfiliirm 

kali-L.45th 2 

- la9pitiesi-An@5 (C24) Ilm-na.ig-AvailiTUVI&P-151u6itauvr-il (C28) f.ht,k1.1.1iMlvli 

fltu,trUM12Alkti@ln151,111nLiiitruLnt-1.1,AnlwioatihiluPu 1 

- (C24) ilfl-yaghA'torint-rilmniolan5plunnwliaLoi@fivn-mrudl 

,7j1h61111‘611.1 (C29) thunailEilkuihaln ilwAluni5limnaitim-radrikomni5Wi'utnitin 

Lnnaiin1Wioatat .A1 4 

- (C24) alffmenkpinn-ilm-ragrarmlunl5A@LvievtlwmetAlvt.i 

lej-ru (C210) iintinallillkuillann ''1'111,1,1n-151imiartm-alaginkv,Toln-mgiutniitrumndi 

fmkatilviiiTe,9iu 4 
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- MY111?106MEJT`d@lt11.11.1 (C25) 11MT-11.1g14.1111f1161Frill/MV165'1,111011A1 IlrArATM (C26) 

11-runa'15 ihrAlunn51,ime,alum-raghOityoln15i.triuvoltrut,nforin15 .vighilkiiTePu 3 

- fralufingtneumvu (C25) ilFriggil'AVOUfrdlf1116A@IJOI-1111M11168UllilUTD1rITAIT1 

WN5 (C27) LY1161.16.11}111f1W11 il%)41.111,01'1511Y1M:61.111.1fITIlgi'lkIl@lfIlIVAJUIS18116f1fIdilifM 

91VI6"9t1lVAth 1/2 

- firUFW1LAYEMINt11.111 (C25) ilMT11.1?hOitillinnn-i-iNm6INIT1E111,ILihrti'll (C28) 6VilfTli6il 

thunml aluklurmlimt Larumilagl-gt-paln-iwilErunlum,nuving5kFitilvt7ir,'A'y 2 

- myalmoLAErnolt-nru (C25) ilm-raignA'tvv-inn-nfryngra.mnIttn-milowiotiung5 

.trudl,Tuu.ludu (C29) thunanl a15tAltin-15limt661u1dm-r-mg-Apa5i1'1561nut6flutan1:1dR&m. 

kataviii5th 3 

- WillgW16471101t-rtat (C25) aim-inAlkarinn-ifra-agran561,1.11-vilAoliviotiutiumai 

vilDtitilu (C210) Inni-raH 

vialaviluh 7 

- pyruano41.1/1@liCSMT15 (C26) NT11.1g1kINI9NUf1MOMMillTIM-Y11.11A1U1111E111@1 

(C27) 315tPUE1.1.1fI1511,1Mt661.11.1fiT-aghkM111954,151EJUISMULM-1,191111IVW11.16h 

1115111/U 1 

- N12 laJc~ 	fru r -a 	5 (C26) ilm-ala.iiFity,L141f-Y`UV161.IVIT1E111.ILA'1.111-11 (C28) 

ii5tPulunn511iimt talwrnaglikpolfyivtfiutnilErunwvin-nroioatiNfi5r,Pu 1 

- m-riaJanmi'inollittrawN5 (C26) fimyaig-ikulnnn-hfrnamillrntilunnidoliviofiu 

n-imgilvALtnAti (C29) thunail 	 arumngikpolm7WInSin6flt1151 

f1-15kallhil5th 3 

- mymanoilvdoliCamn@5 (Ca) alm-mgikvannn-i-wringranuiltini5L'iinvieu 

tl5r,6v1Puktt17-11.1 (C210) thunall 

fr15 9ThhavilTe,Pu 3 

- fmajowirrnAlfrriLLSEivnueualh'-rmlum 	(C27) ilfl-rad-1N16j,J6v1lf1uvi6tim5161,11 

6?111YI 1J (C28) iluPtilum5Iv'ffrzwuum-naglikpmmtllucuSitrumtvAn15iimatil9V6Pu 1 

- f1151A@L2{MIAIHT11.11:6101,11UT@IFIWI:I1RTM (C27) a1fi2'ILglkOrlfifYilM111011.115f119-1 

frwiolivioritimmi?illtharu011 (C29) 	 EIT4,41111.1n-ilimaw.ru  

fi-ragilkoimmlfiEruAuLfialyin-aWkfkiluk 6 
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- n-15Liimionn1Nt^1`nlahvinnolenvf11-N5-N (C27) 8Jm-r-aRT-Avannn-i-1(1`angil3n561 

lunl56`ifoligi@fivt15e,Lvim61lo1nYnt (C210) iatvii-Innntilannn-in al5tPulunglimv,vt.ru 

Franagilkytiolni561i5mfiEru6n61vrif1'15kaillATt',P11 6 

- (C28) ilFrra.iglkarinn-ilfi-nam-an5t-Atin-miloaviofivnwtrail 

rhilytAu (C29) iv.u.iinlann ihz,Alun151inut,vuum-raghkpolnlwiJluuthruLntorirm 

kat.ft@iiTt;Pu 5 

- (C28) ilm-mg-Acuannn- im-nagnanwityr-AaaJoieuth.r,Lvim 

611ot1J91.1 (C210) k.trinlann iNtAlturmIlii'mtarum-riNihk.doln15ofinvtlEfuLnfwvini 

-̀i'viaulvi,15r,h 5 

- wram-ar-i561Itin151,4@u(1or11Jnl5`nailvi661 lAu (c29) 

w-arilt-Aunnwilowiofivt_lr,LvifiLfiuutint (C210) iiTzkulun-1111;imtart,wrriaghA'q6d@ln15 

diutniluumminnwiatilviti5tPu 1 

4.3.3 II-ivitTfWrIlLg'1A'fov.untustin-15Fillh 

9-J-111?hkv,Toli,nt-uvinnliioFi'dkvilvaimaufmnyalin15 -19%iim 41.1illi -pe,v1wInunilnin 

ofiuuLifluuLntuvingkFitti,vthniutui ii7nuar,L6"umAA 

4.3.3.1 IlTAIQinFnlui-gq,J,w1t,nt-wvininlihviA'n 

n) VilNmultawimingilialLntuin-i7katihmA'f11,6MlliclVIT-11171 4-9 

91'15'111/14-9 Nm-aaltuu,viton.ifili@luindin-nkiiiltwo6'n 

Cl C2 

C1 1 2 

C2 1/2 1 

573-1 3/2 3 

1.115:Alunn5limtart.wrang-goolLntotin-amSulvAA'nvil7k-au 

Nayailtawinonibtioll,fltlditlf115kataVYIA1111.6001A'wmlii 4-10 

91'15'151/1 4-10 nn5vmk-JmaynlimoimandruolLnwiinrnkSculwA'n 

Cl C2 

C1 2/3 2/3 

C2 1/3 1/3 

Tn.! 1 1 
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vilNa5-n.fttioiazgartiolLnaiiinn5kFil.fimenaoAo15-aili 4-11 

7111101 4-11 NaTa1.11,1..moimt,n-rolLnn.15111159TVISII6hVIA'fl 

Cl C2 IllJ 

C1 2/3 2/3 4/3 

C2 1/3 1/3 2/3 

521.1 1 1 2 

1) 11111-1141.IflfrialglkenlLnfliilfrMiMS1161VVIA'flPinn1a1,AMEY11-116edEJ 

11011,1ViM11,M mloNaToluviatun-wil5V1')E1CJayalvillan61,2{ooilv1'1T1lii 4-12 

4-12 IlivrtYnfralaallfitv,TolLnt-Anali`viA'n 

Cl C2 511.1 111111111F1111JellkU 

C1 2/3 2/3 4/3 0 67 

C2 1/3 1/3 2/3 0.33 

Tn.; 1 1 2 

nrivriYilfil  4-12 MD15nOTtilkl 

- IliviiInfl-nw11finssuolLtifu6iirmkkik visTtBari w win riti 0.67 

- Ilivil'Inffala.JAIA'n):1104nn.istin-15kFitchAlqwn-nAnvilriv 0.33 

4.3.3.2 IlniiitlFrill.Mlfitp011,f1f1151M54hilk7o10311Jiara 

n) 	 umal 

2115-141 4-13 

9111101 4-13 esm5-alltiLioiatoodruolLnn.i.vin- SilMolvimilant-u 

Cli C12 

C11 1 1 

C12 1 1 

TM 2 2 

11) 

vmV1-mesia5-ailtti66o1m;amas1a1TolLnt-uvini5Wtih5NC.58111ia.ntut,Lav15v15V1`t5lA 4-14 
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0'11'1111 4-14 nnwmA"-auoyailluiLviminisfruolLntustin-mimailWoliill.tfilrai 

Cil C12 

C11 1/2 1/2 

C12 1/2 1/2 

Val 1 1 

wiNaT-natimiatun-rooltnai.iinlIgiviRti`kalvilltiantuaim 

01T1111 4-15 

01111iti 4-15 em-al.11,1.titviatunToolinti.pvinn5h?1111,olvisltlianal 

Cii C12 SU 

C11 1/2 1/2 1 

C12 1/2 1/2 1 

521.1 1 1 2 

vinj-lvtlInFrriaJgIKtroolLnfolin-m'imatiholviktiianfu4-iu-ndlAlmu 

wwilLdutoluimifra miloNa6doluv1an6n-avii7kM4M11J'ill'11111JML6M14i1V1111111 4-16 

91'11'141 4-16 

Cu C12 5281 11114171FallglikV 

C11 1/2 1/2 1 0.50 

C12 1/2 1/2 1 0.50 

528.1 1 1 2 

in015111711  4-16 0ilmn?iItU'il 

- j'iviqfiffiaginki,6H4f.i.ntru016trudn@lCiilrollt.vilii`u 0.50 

- 1.111/17iwrindilkytiolTzurAwitini5vail6tioativillorintiu 0.50 

4.3.3.3 j'ivitYrwmenklisu@linn.PAn150Fitil95@lviilqt-unliN 

n) vrica-niltiLtviatmaistITNLnaryiniaul9olvillqwnwitaimA'l 

01T-111-4 4-17 



86 

V111141 4-17 n'iTtin5kE=5.-Aili.il,W1M,TIVIaifi60011,nfiliinn5kFilfM@IVIThainMI 

C21 C22 C23 C24 C25 C26 C27 C28 C29 C210 

C21 1 2 3 2 1/2 1 1/2 2 5 8 

C22 1/2 1 2 2 1/2 2 3 2 4 3 

C23 1/3 1/2 1 3 1 2 1/2 3 5 6 

C24 1/2 1/2 1/3 1 1/3 1 2 1 4 4 

C25 2 2 1 3 1 3 1/2 2 3 7 

C26 1 1/2 1/2 1 1/3 1 1 1 3 3 

C27 2 1/3 2 1/2 2 1 1 1 6 6 

Ca  1/2 1/2 1/3 1 1/2 1 1 1 5 5 

C29 1/5 1/4 1/5 1/4 1/3 1/3 1/6 1/5 1 1 

C210 1/8 1/3 1/6 1/4 1/7 1/3 1/5 1/5 1 1 

5-31.1 8.16 7.92 10.53 14 6 64 12 67 9.87 13 40 37 44 

1.1-15z,AlunnTh'imartairatoiolvit-wilnnwioSuGNalLiilqtunrvi 

vriii-auNal-aliluLt,viwavaili.nlintusiin-15kSIIMollidlqn,urviaolvionymi/1 4-18 

911111911 4-18 emyniltnoimo(laJeiTolinn.piinnwioatikwlalqcunmti 

C21 C22 C23 C24 C25 C26 C27 C28 C29 C210 

C21  0.12 0.25 0 28 0.14 0.08 0.08 0.05 0.15 0 14 0.18 

C22 0 06 0.13 0 19 0.14 0.08 0 16 0 30 0 15 0.11 0 07 

C23 0.04 0.06 0.09 0 21 0 15 0 16 0.05 0 22 0 14 0 14 

C24 0.06 0.06 0.03 0.07 0.05 0 08 0.20 0 07 0.11 0 09 

C25 0 25 0 25 0 09 0 21 0.15 0 24 0.05 0.15 0 08 0 16 

C26 0 12 0.06 0.05 0 07 0 05 0 08 0 10 0 07 0.08 0 07 

C27 0 25 0 04 0 19 0.04 0.30 0.08 0 10 0.07 0.16 0.14 

Ca  0 06 0.06 0.03 0 07 0 08 0 08 0 10 0 07 0 14 0 11 

C29 0.02 0.03 0.02 0.02 0.05 0 03 0 02 0.01 0 03 0 02 

C210 0 02 0 04 0.02 0 02 0.02 0 03 0 02 0.01 0.03 0 02 

5'M 1 1 1 1 1 1 1 1 1 1 

hl) 

M15111711  4-19 
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miyai 4-19 emTaat.tioimiigrat@linaivinn5a.t.N5misllainivq 

C21 C22 C23 C24 C25 C26 C27 C25 C29 C210 7131 

C21 0.12 0 25 0.28 0.14 0.08 0.08 0.05 0.15 0.14 0 18 1 47 

C22 0.06 0 13 0.19 0.14 0.08 0.16 0.30 0.15 0.11 0.07 1.38 

C23 0.04 0 06 0.09 0 21 0.15 0 16 0.05 0.22 0.14 0.14 1 27 

C24 0 06 0 06 0.03 0.07 0.05 0.08 0.20 0 07 0.11 0 09 0 83 

C25 0.25 0.25 0.09 0 21 0.15 0.24 0.05 0.15 0.08 0 16 1.63 

C26 0 12 0.06 0 05 0.07 0.05 0.08 0.10 0 07 0 08 0.07 0 76 

C27 0 25 0.04 0.19 0.04 0 30 0.08 0 10 0 07 0.16 0.14 1 37 

C2B 0.06 0 06 0.03 0.07 0.08 0.08 0.10 0.07 0.14 0.11 0.81 

C29 0 02 0.03 0.02 0.02 0.05 0.03 0.02 0 01 0.03 0 02 0 25 

C210 0 02 0 04 0.02 0 02 0.02 0 03 0.02 0 01 0 03 0 02 0 22 

TM 1 1 1 1 1 1 1 1 1 1 

vrrowunmuifikpoltrifuvitymTvilifh,@1031qainlvviquxu1Silmu 

111Wil1ajE1T011,1ffiM Lin-a mi@emoltwiaturavnIii-JuNnTaaJvilvilaumilA'IV115-11C1 4-20 

P11711ill  4-20 1:1Tvil:InFraiLSIkp011flaiiin17kati'Molvillqn.in-ivu 

C21 C22 C23 C24 C25 C26 C27 C28 C29 0210 I• I-1 
vivrun 

M'llJellk, 

C21 0.12 0 25 0 28 0.14 0.08 0 08 0.05 0 15 0.14 0.18 1 47 0 15 

C22 0.06 0 13 0.19 0 14 0.08 0.16 0.30 0.15 0.11 0 07 1 38 0 14 

C23 0 04 0.06 0.09 0.21 0.15 0.16 0 05 0 22 0 14 0.14 1 27 0 13 

C24 0.06 0.06 0.03 0.07 0.05 0.08 0.20 0.07 0.11 0 09 0 83 0 08 

C25 0 25 0.25 0.09 0 21 0.15 0 24 0.05 0.15 0.08 0 16 1 63 0 16 

C26 0 12 0 06 0.05 0 07 0.05 0 08 0.10 0.07 0 08 0.07 0 76 0 08 

C27 0.25 0 04 0 19 0 04 0.30 0 08 0.10 0.07 0 16 0.14 1 37 0 14 

C28 0.06 0.06 0 03 0 07 0.08 0.08 0.10 0 07 0 14 0 11 0 81 0 08 

C29 0 02 0.03 0.02 0 02 0.05 0 03 0.02 0 01 0.03 0 02 0.25 0.03 

C210 0.02 0.04 0.02 0 02 0.02 0 03 0.02 0.01 0 03 0 02 0 22 0 02 

.flJ 1 1 1 1 1 1 1 1 1 1 10 

vinvlYilci 4-20 allin5f1a5ai-iq 

-11-rvilInFirliSlkstmlTt.inedmvm 	Lviliiu 0.15 
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- 11-rvii'inm-raignA'oolm-mni-116tml/i@l'N5Lvilfili 0.14 

- 1111414if-wrriuglk6uolm-amnicinoll,vidvillivinfiv 0.13 

- IlvvriInminignkpalimiiAllisi-a@Tl@S6Vilfl'`U 0.08 

- 11rvitiinmnadrgoolm'ala.mau-rdolt-rauilriu 0.16 

- 11-11411nm-allignkpolmTaialo6Xletialiessraw@llvilfiti 0.08 

-11-rillinm-n3ginA14,J6doln-maollonlvvrala.auvrinolel-amitil@YRILvilfiu 0.14 

- 4-reinwingilk-v6tiolr6im,161,1ativnlixiitiv 0.08 

- 11rvit'inm-menk600ln-rag('amtAtinnwtow-iotTun116trt.id1,7jtititrtAavint-Tu 0.03 

- 11-11/1111WIT1LerlA'0),T01M1L0111'1761,1.1fMAM@NI.J1J5tINT11,1101.111.111,11,1,1161.1 0.02 

4.3.4 fl'1505'M01.111M-Illgi@VW1h1f0111.111@l6VIVIN launtidrrAillililf195VITAO@IJ 

11'11111711MTIL81A'qJ,1114-rtnal -inalm-plavaritni villoovmhlfitt u>atalmynallvteelaCiimo 

Vio1,11 IltrFi@nw.invit-wi-wyagiaoRA'@lt-ileuNLviqrsia (c.R.) 

g-vii'unn5m5-mi@wi-ifranagi@mfikltitru@loolr4atalLnt-1194n-iwimFvulwenu,m,,nn.min17 

9i01.1M@liiinlilnadulli?ran5t-wiyAa@wilm-nagi@om6'olt-Tlen1LvigNoW' 

irmwinoLnnol\@g-nnwfilfrramoomhlritpti@lLviviNa9-infiikuilm-ra.inomhlritro@l 

LviolNa 	vm;i-aui-46uilfr-nagiaomk1C6fil*.i (R.I.) A'laamiTrii 2-21,maiaAwmuionyilii 

2-12 tAcrortyintilovunoarvilniioalLviSovi.no ixi auTI,M1 2x2 a'wilkilFriagivom6'01 

Lcil?,1:afilLYilfill 0.00 1,7111 1lai0-11M l CIViillA ;i141.11117V1TN@UfilMTIIMWIFIA'@lfil.11101 

4.3.4.1 fi-ru-n-ufi-innmoifringioonA@lritrooloora (Consistency Vector) 'HI 

n louvrea5'nA14-11.nalviw1nNavuuvrilljimlInm-nagT-witytiolLnmii 

ri-1$10111@ii n riu5rAlun-151imr,Lan.ifralaJg-wifs@ln-mtliuuLfiErtAnguiliniwioSta@lti 

n luoiatu,fravnaJarnininmiiinolutwrnaM'lfitommaviin15viOu'h5o1A1 

qn.11-111166IVIEJti fhlE0E1:61 EMA'117.11(  

- Consistency Vector °?.1@1 C21 	= (1 x 0.15) + (2 x 0.14) + (3 x 0.13) + (2 x 0.08) 

+ (1/2 x 0.16) + (1 x 0.08) + (1/2 x 0.14) + 

(2 x 0.08) + (5 x 0.03) + (8 x 0.02) 

= 1.68 
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- Consistency Vector ii' C22 = (1/2 x 0.15) + (1 x 0.14) + (2 x 0.13) + 

(2 x 0.08) + (1/2 x 0.16) + (2 x 0.08) + 

(3 x 0.14) + (2 x 0.08) + (4 x 0.03) + (3 x 0.02) 

= 1.64 

- Consistency Vector Goa C23 = (1/3 x 0.15) + (1/2 x 0.14) + (1 x 0.13) + 

(3 x 0.08) + (1 x 0.16) + (2 x 0.08) + 

(1/2 x 0.14) + (3 x 0.08) + (5 x 0.03) + 

(6 x 0.02) 

= 1.39 

- Consistency Vector 6u01 C24  = (1/2 x 0.15) + (1/2 x 0.14) + (1/3 x 0.13) + (1 x 

0.08) + (1/3 x 0.16) + (1 x 0.08) + (2 x 0.14) + 

(1 x 0.08) + (4 x 0.03) + (4 x 0.02) 

= 0.96 

- Consistency Vector 'NI C25 = (2 x 0.15) + (2 x 0.14) + (1 x 0.13) + (3 x 0.08) 

= 

+ (1 x 0.16) + (3 x 0.08) + (1/2 x 0.14) + 

(2 x 0.08) + (3 x 0.03) + (7 x 0.02) 

1.81 

- Consistency Vector ¶J C26 = (1 x 0.15) + (1/2 x 0.14) + (1/2 x 0.13) + 

(1 x 0.08) + (1/3 x 0.16) + (1 x 0.08) + 

(1 x 0.14) + (1 x 0.08) + (3 x 0.03) + (3 x 0.02) 

= 0.87 

- Consistency Vector 6t1U1 C27 = (2 x 0.15) + (1/3 x 0.14) + (2 x 0.13) + 

(1/2 x 0.08) + (2 x 0.16) + (1 x 0.08) + 

(1 x 0.14) + (1 x 0.08) + (6 x 0.03) + 

(6 x 0.02) 

= 1.57 
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- Consistency Vector Guol C28 = (1/2 x 0.15) + (1/2 x 0.14) + (1/3 x 0.13) + 

(1 x 0.08) + (1/2 x 0.16) + (1 x 0.08) + 

(1 x 0.14) + (1 x 0.08) + (5 x 0.03) + (5 x 0.02) 

= 0.89 

- Consistency Vector 1101 C29 = (1/5 x 0.15) + (1/4 x 0.14) + (1/5 x 0.13) + 

(1/4 x 0.08) + (1/3 x 0.16) + (1/3 x 0.08) + 

(1/6 x 0.14) + (1/5 x 0.08) + (1 x 0.03) + 

(1 x 0.02) 

= 0.28 

- Consistency Vector 6001 C210 = (1/8 x 0.15) + (1/3 x 0.14) + (1/6 x 0.13) + 

(1/4 x 0.08) + (1/7 x 0.16) + (1/3 x 0.08) + 

(1/5 x 0.14) + (1/5 x 0.08) + (1 x 0.03) + 

(1 x 0.02) 

= 0.25 

= 1.68 + 1.64 + 1.39 + 0.96 + 1.81 + 0.87 + 
Max 

1.57 + 0.89 + 0.28 + 0.25 

= 11.34 

fi-Arim-nlimwihnolowQ (C.I.) - 
11.34 - 10 

10-1 

= 0.149 

qvirrIsfiltrgui-wrnaJoufikleiuTolLviolcso ii-aun151.7-ifiiktnimillopflmhnolLvigNa 

vin5P-Rifflkilfrranioom6'01011?,ili (R.I.)1fluajociVinnieutrimilfrinia/`AriArtriifin R.I. 

~tdn5~ldaJ11161~11f 1J 1.49 ii5-manbluo lli 

(C.R.) - 
0.149 

1.49 

= 0.10 
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LriaAN-15t-trifi-iframoomm6'olt-iled@lowa (C.R.) 9nmilivitTrimmig•mitr@lLnovvifm 

katCh5o1Alqaan-imacrmAnt,i1141:dvnAvulnfiri'-ivriaAoi-wriagiommhlritmaloolwa 

merivunounflinit@lnmtliuvolutnnt-olinnkSul,@ ioxio 8Jw1-11,11011d 0.10 

ltm-reAtmouviai,VIA 

4.3.5 11-1VrtifWira.ig'ikTni ittlfT1T14'lliNaTM111141:111MTlaR'IFit11,%@11,f1f1.161411-159YOStil 

5011;i1ViaNdiFillvi -ffiv 1 I11l-4111i1m-2aghkpall,nn.iiini5vioS1a@16rw,pit-itj-1i1I1 

Frra.d-14'tvTolt,nallfin15FrulalfiVOiaillniin.n1Lnwilin-i7vioFillkviA'ntfu 4 .̀1141711 

9T10*5-d1111@l6f1f1difY15kS1.11,0117TIVil.111,1.001vil91171117i 4-21 

4-21 1'inwiTiwrimi-141t-115-n.ruo56nainn5I1m2i1iMoliimam 

uninin-mimaulavdn 11-11i1Infra-mid-wi6li trineyinilvinAVNID4 il-rvanoliuditify, 1111 

LficuliinikSula 

LiiltriLqc.t 
C1  = 0.67 

kapi-11.11.12i1 C11 = 0.50 0.33 

5tErenainiTtnAl C12 = 0.50 0.33 

Lnaprin-15vioa1J't 

Lillqtun-ril 
C2  = 0 33 

411.nt.rtiO4a51@5 C21 = 0.15 0.05 

Franif51111@lliOl@ll@ C22  = 0.14 0 05 

fr-raini-mall,mdmil C23  = 0.13 0.04 

i'Mritie.)-A5'15 C24  = 0.08 0.03 

fria.mvaltrroolntni C25  = 0 16 0.05 

M'Illia-MifirtiO1 

IhdrMYN5 
C26  = 0.08 0.03 

11151:43.1ail'Iriffill.1 

all Efirard041714171 

TN 

C27  = 0 14 0 05 

vgi,tolultaiittvnl C28  = 0.08 0.03 

Fring1111150,11fl15 

ISIMpi@fiun-mrueil 

Ttill.trii6`U 

C29  = 0.03 0.01 

MT11.10.11J1wIttnl 

ADIJVIDITUlitLYM 

SulaUtini 

C210 = 0.02 0.01 

-in91-15nlii 4-21 ailmnait11, -il 

-11-wrIlfw-merwit-p-amolkara willitidlLviitiv 0.33 
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- 11-rwilfwryiLgqinj5-netiolw,unnailunqw.idlailfit 0.33 

- ilivt'infra914-gt-v,5-nnoliTu-roimYm (oiociFivnl) ofilfiu 0.05 

- 11-11417nm-aniiiikilTAMMT-11Jfli11/101.tiE1W1561,1161J 0.05 

- 1.11-wit7fwirmigiko-nnalm-mnilmavidvilli,vhfiu 0.04 

- 11-rvitnm-nIA-wito-aanol-Toqiiitin-m-R7ivi-Au 0.03 

- ilivrtinmy -aiii-witramolpryagwAymlntrutyilfiu 0.05 

- 11-imiTrwralwilk5-analfi-nLaqmTuedollturi'mq@5o+ifiv 0.03 

- 1111417f197-111?1'1A't1F)LT0111151:66.1M11111fiT11.1CdEMEJT@enVil:hl'l5Lvilf% 0.05 

- 1:fictin:inPringhko-nroolr6umlultuthivrilLvil'fiti 0.03 

- ilnli:iiwrilhAtipucoolPralaginun5auf-nwtaaiviofiunwtrud9:0,1,1..RA.Avilfili 0.01 

- ilivrilnFralagi-gt-145-amtiownwran5filuniowiat-iirthr,LvifiCvloi.nlinavht-iv 0.01 

4.4 LAtimilnivtruMtlii-rmAntnititilftiqo 

6tiwouf.Tt.ttinn5iNgunChnLitrynln-mnailSuPwrilm.rtAifilo eti,l'F11;1.1.1141@lp11@1 

LAumilt-nmailSuA'Tvillnuulni,Auvinlii5-ru-aL14,14ufflocuil 4.1 LotjTVtlYnm-i-aA'104, 

/1011fgArn7kFraw114-rinalauiiw@uil 4.3 Infni5t1.MT..161.1 815-1E1MbiEJVIV1111 

4.4.1 LIJVIinetin-noivialfhiJi'utn7viol-ru 

oio5lfit,nadirmkSulmtivilw6tiL_JuLnt-olln17V1ohlv16 iuNmJ5vluvilaniiiiAtnruly 

oitrquiTtruduar,5tutna-iltin-mitivil 

Tudo-hqviht kuKnuinvitNiviti 5 6A'1.111-11n- 51,i25a1iAIvi1511liffl&IvIui-411.idlwiori 

$(1J wynAavi tiv 1 d-tiLiftivillniTtrudlactAviiltnnAufirMuyitakhtwil.wi-roigivqm 

LotviwmpT-itnalAlnnm_15tantulted'ALiilLifu lui-ru@lau-afitauvigln-n-ndlatikivm 

Qtniltiumq-aann-15.trudlihvii5thAnuirrnvinriu 5 d-natrvron-mrLidauA'w-moutnni 

uutnagnwolail v qoa152.,AFTnufinviaNriv 1 -n.itil.ritron-n-ndlFrai-Iviglt-n.ratiiiii 

5tutna-in-mwil@Orwi-mr,otnalnlytyudq,1?pluotg-wwiTtnalAvinn-iTthtanalvii-Ji 

Nfln-m.15uLnneArn5kFrulmiucpi-rimiluat,r, utoallunwtrudiummiom-ii 4-22 

`bfinloPr-rawitonO utilifi-nii.tolliA'q),A'nwn.4̀11,ffivLiftninln-mrud1SuA'Tvrilt-rutiAA 

- R1 = 6 1.11/111171011_46a1J1JVITUM 

- R2 = LAWVIllnin.if1'athiltini466aninAfii4MSLLViTUM 

- R3 	= 62111v1 15t11d1df1c~l~lNtlflt} 



93 

- R4  = LA1,11/91f11.11.11TathAltiffgatt1111,11^153.',511A 3 

- R5  = 621LIVIl5t1141.1V11.11E106i1 3242 

- R6  = IlitiVMD1.11.1141.11ULMI 35 Lon-rutiriumA 3 

4111101 4-22 nqTtii'uLntioiii-m'AFrulmitivrtli-nrudliar,5tEre,Liailun15Tigil 

Lnctlyin-n'vioSIIN 
6iftivilln-m11id1Sukl 

RI R2 R3 R4 R5 R5 

vitilwilvudl (vill-au : 5:411) 1.0000 2.7241 5.0000 1.9655 3 6897 1.0690 

Itutvanitini7trudl (vithu : Uh) 4.6667 5.0000 2.0000 3.3333 1.0000 2.6667 

vintrtnInfrmicALLviirriln15iNSulvt_li'uu55iforuLtoolIVI1T-11 4-23 

41'15'14114-23 LanilfrIn-mioSiltvUTuln5vion 

Lrituifini 

il9l'A11l@ 

Li11.11111f117111.1M1,1A)11/11101.11.1 

Ri  R2 R3 R4 R5 R6 

C11 0.1386 0.3776 0.6931 0.2725 0.5115 0 1482 

C12 0.5578 0.5976 0.239 0 3984 0.1195 0.3187 

C21 0 4017 0.4452 0 4302 0 403 0.3921 0 3731 

C22 0.4012 0 371 0.4628 0 4484 0 3461 0 4078 

C23 0 4592 0 3906  0.4379 0 4142 0 3527 0 3858 

C24 0.4256 0.3998 0 4099 0 3975 0.3717 0.4413 

C25 0.4082 0 4082 0.4082 0.4082 0 4082 0.4082 

C26 0.3728 0 3871 0 3657 0 4317 0 487 0.3924 

C27 0.504 0.504 0 378 0.378 0 252 0 378 

C28 0 4082 0.4082 0 4082 0.4082 0 4082 0 4082 

C29 0 4082 0.4082 0.4082 0 4082 0 4082 0.4082 

C210 0 4082 0.4082 0 4082 0 4082 0.4082 0 4082 

4.4.2 FiTUTIA5Tvimp,itgi-all:fimlYn 

trituvin4Fitt1,411.1u,viatLiftnironmngilFillAcwp.itiviiniilf-w-raJg-IFitramti@uvimmwvi 

fmkSIIIA i-rt.liil_ru5Tvioptit-i-alii-ivrtInuiolA'n151117i 4-24 
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011101 4-24 filtli'lim5iioNitid.m.Tv-rwan 

WadIni5 

kSti'h 

Lihilinlin5111.M1SIAMinIntiU 

R1 R2 R3 R4 R5 R6 

C11  0.0471 0.1284 0.2357 0 0926 0.1739 0.0504 

C12 0.1896 0.2032 0 0813 0.1355 0.0406 0.1084 

C21 0 0201 0.0223 0 0215 0 0202 0 0196 0 0187 

C22 0.0201 0.0186 0.0231 0.0224 0.0173 0.0204 

C23 0.0184 0.0156 0.0175 0.0166 0 0141 0.0154 

C24 0.0128 0.012 0 0123 0.0119 0.0112 0 0132 

C25 0 0204 0.0204 0.0204 0.0204 0.0204 0.0204 

C26 0 0112 0.0116 0.011 0.013 0.0146 0 0118 

C27 0.0252 0.0252 0.0189 0 0189 0 0126 0.0189 

C28 0.0122 0 0122 0.0122 0.0122 0.0122 0 0122 

C29 0 0041 0.0041 0.0041 0.0041 0.0041 0 0041 

C210 0.0041 0.0041 0.0041 0 0041 0.0041 0 0041 

4.4.3.-iqoa.ifiMicilInntiatio,niflivislwu 11.4.1.1moudLth.W11.4-awFilgoLfl'iiLfiltran 

IN1W1.19U4-in111didIrtmios-rut-i-J111-11,41.1frih 1nqolti viar,Lnapoin-a'atihtlauqowil vislav 

CAN-15t-tniAlt-wintli'utI55viorrut-i-)11.61:infit.Thuloluoiati,nwilinnoad-h 

Ally-JnaatqmaiavislauiLovilA1911511171 4-25 

01791Y1 4-25 filqmaLcilvanuatgowilLiilau 

Lnt-Livirn54Fii.fh A+  A- 

C11  0 2357 0 0471 

C12 0.2032 0 0406 

C21  0 0223 0.0187 

C22 0 0231 0 0173 

C23 0.0184 0.0141 

C24 0 0132 0.0112 

C25 0.0204 0 0204 

C26 0.0146 0 0110 

C27 0 0252 0 0126 

C28 0.0122 0 0122 

C29 0 0041 0 0041 

C210 0.0041 0.0041 
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4.4.4 5tutivillnni-iqoaJRFIL:tilL6U111,1,Eft i.i..if-riwi'-nrati.rvmtuz,-vill@lnwu'Avu,:dltnn 

(d,÷) tor,TzutvilmmanAmilln (cc) 5tEltIA11V1111,611')F101161InfIL6M61.1A916;81a1161,M119T1 

91151A 4-26 ilatfflillii 4-27 V111A-411 

4l15149li 4-26 w_nevinlvinwt.rahwillInn 

mtviini5 

kaLth 

Liftrinilnimailatkvrilnuu 

Ri  R2 R3 R4 R5 R6 

C11 0 0355 0.0115 0.0000 0.0205 0.0038 0.0343 

C12 0.0002 0.0000 0.0149 0 0046 0.0264 0 0090 

C21 0 0000 0.0000 0.0000 0 0000 0 0000 0.0000 

C22 0 0000 0.0000 0.0000 0.0000 0.0000 0.0000 

C23 0 0000 0.0000 0.0000 0 0000 0.0000 0.0000 

C24 0 0000 0.0000 0.0000 0 0000 0 0000 0 0000 

C25 0.0000 0 0000 0.0000 0 0000 0.0000 0 0000 

C26 0.0000 0.0000 0.0000 0.0000 0 0000 0.0000 

C7 0.0000 0.0000 0.0000 0.0000 0 0002 0.0000 

C28 0.0000 0 0000 0.0000 0.0000 0.0000 0.0000 

C29 0.0000 0 0000 0.0000 0 0000 0.0000 0 0000 

C210 0.0000 0.0000 0.0000 0.0000 0 0000 0.0000 

cl; 0.1891 0.1074 0.1221 0.1584 0 1745 0.2083 

..i 
011919/1 4-27 5tutvi-m1n669d'aAmi'sla11 

Lntviini 

viohlA 

titIvillnwznAlhA'multrat 

Ri R2 R3 R4 R5 R6 

C11 0 0000 0.0066 0.0355 0.0021 0.0161 0 0000 

C12 0.0222 0 0264 0.0017 0 0090 0 0000 0 0046 

C21 0.0000 0.0000 0.0000 0.0000 0 0000 0.0000 

C22 0 0000 0 0000 0.0000 0.0000 0.0000 0.0000 

C23 0.0000 0.0000 0 0000 0.0000 0.0000 0 0000 

C24 0 0000 0.0000 0 0000 0 0000 0.0000 0 0000 

C25 0 0000 0 0000 0.0000 0 0000 0.0000 0 0000 

C26 0 0000 0 0000 0 0000 0 0000 0 0000 0 0000 

C27 0.0002 0.0002 0.0000 0 0000 0 0000 0 0000 

C28 0 0000 0 0000 0 0000 0 0000 0 0000 0 0000 



aluvronimdawimilun.rti 
fi-rarifliviugAlvilin&Ltrahlttatiivri (c,) 	

R1  R2 
	R3  R4  R5  R6  

CR, 0 4418 0.6291 0.6126 0 3999 0.4209 0 2467 
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4-27 (via) 

611f115'1115 

GI'VISIIN 

1,A1.11111f1151114dlatik11111f11.11.1 

R1  R2  R3  R4  R5  R6  

C29 0 0000 0.0000 0.0000 0.0000 0 0000 0 0000 

C210 0.0000 0.0000 0.0000 0.0000 0 0000 0.0000 

cl, 0.1496 0.1822 0.1931 0.1055 0.1268 0 0682 

4.4.5 9-analariMtitilviiinwu-ahltuRfv,vn (C,) ui i Ao tiromfrwiru?ilaukvvill 

ouvrii 161ufriFT-rt.rattivinlzuz,-vinm-vrillt,ifuvillnwoudlaukvollt-ruuwIntonAvAn-an  

uaz'LLtrAiviiqilav iillomnfi-ragaillihtivil-An6'arakT81,1,?Mtvin ImuFilm-rianTwagAlLiln gi 

wu-Ao-T6tAtv,vinliflurm4g-ikuvilavrivillCOonfiktliqm 	 15f1 15  

TudIaliilvillmanlivtluaraFinSillyanatw,utinSwrtiolLhvinlmvuudlaukrollntruVi  

L. JutanFioLillou miviSonfi-wnnaluvil.160311,41-11nA'iviraAo'Hunt-pyrritiannfiql Nam5 

4qtratuFi-wrallArY71.16SALiiin6araWituRqvilavia'alyilci 4-28 

.4 
0111141/1  4-28 Natnwintratui-m-rw&i*uivilliiiin6'LLInFleigLL?Mqvil 

4.4 6 Liluvillirwtuden.Anitgtiiiqm LiIatitii@tatinnii@l5antiivtilln-Mtidlauktvril 

matirtAlfiql icaunnTFN-15t-u-wilwin.thi'mTugOlilvry-11,nA'arah'IttAtv,wrilannfilvill161-1  

vTiqi LiftIvronwtrudlatiX-ivnInutnticiqwionyiliti 4-29 

willlill 4-29 timillnnTutideerukivnlm.rucigi* 

Liftwilln-mnailauA'-wrilovu m-r-alAliviti6vislvilin6'LLtrAiOgai'ltoil •IA'`U 

R2  0.6291 1 

R3  0 6126 2 

R1  0 4418 3 

R5  0 4209 4 

R4  0 3999 5 

R6 0.2467 6 
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v-Inw1514; (-I-29 onr-=?IliWilti.
li 

- ai'llynInglInv01..iknfrilt-val 
R2 

VI 0 1,ii1111111t11.11.16'MIINItr114 601,111'11C11,0A41,Q1.1 

1111111,V15 VI -i'l fl'111.1hih.6:51 IAA 

n6Vtl-A At utiNvillo,i9loiltiti 
0.6291 iil'i..6,1i1..rvnlvtru 

fiwk_hur.4Lor,yrocii,ov,QS1ilivr
ruM.411,tutiljuvroci;iAoilviivnlIctrtgialikyvnItYLN9Jol 

1.114vin5ofvt-Nuni:i 

- ah.ivron-ITtuiiISIAjmiriltn.ru 
 R3 

vilolloorovuutimkpitImfifi-w--o-Ari\lbAl 

vrril.n6arA481,11MNIA11?),vittlA-Alvi 

2 oti-Iiiti 0.6126 Airiudivvrovuut'imIllit-lt-Alvtlu 

110-1Yr-oi#1?),v1A-IPt.icri 2 60113411fMVInv-ilunItiiii 

- 1.1iii1111111tY15Iflai 

IS IATIrlf11.411 Ri Vil 0 4111(111cl 1,FNI,QS1.11J1/111.1Mij 1K) nlii
)1111\1%A. 

AlvtiAnkoAoltuRtgivezi,a_M-Iiivtini►  
3 ongtiv 0.4418 Alil.diuvv-otruufivtivitInT41 

vitt.tailyvnIc4iqttu6'1Puiii 3 6oll
'u&n tulm.411,1.1mtild 

- auvronwrialaV-nrItruu 
R5 VilDI,ill.01111MAIVIII1U091 3242 Vii1K-Inlh u6 

'Irr 

6il5AllnaraAa6Mt11~-1?,,I4liva16 

 lkin 4 6vi1h 0.4209 Al!,ctatntrow.ruvilnueu 3242 

Ilb41,ii
ilnirotiqlbAlkivi 4 66.011A4vInua

-reaunItild 

- .Ail.oriln156tagilSugnfrilti.ru 
R4 

viiv,AuvlItTuufivtivitp4u,attrromyen 
3 

5 
 

U-wrraiihlih.t61,6'811.41111,1161111.1-1A911t1,1,fittpilvop,'ihA'I'vtin 5 oihtiv 0.3999 iiAlauvro 

Vtrufivt)vitr4twr,cram5rfin 3 '4utuaiiuvvIl4o,,oA%Aliivii

i 5 Goo4154v 1561FIn'1

61,1561l1v.1 
- 1,iilorin175truii*ii-nfrotrtru 

R6 
vilv:iiillynlmxt.ivantiot 35 6.ve,m1.op5.,111iii 3 

11-1K1-11.1211.11^(1.161,;811,6rranthvuln'klt 
1.1AV-ItlqW114910/1-1fU 

0.2467 'I'llivv,i'vvrotrtru 

VIIDUIVU 35 t,aztvt.ruyiTAlliCA 3 '4Ittlavvro0AottlAlk.gglusuoltil4vm6Vm4-1 

1,umtild 
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Tuwil5nlii 4-29 MIn5twiTtabild 

- R2 viiotAlronit-ruttriathugn4tor,Yrilfam_4LuL 

arvi-rumililfrralanZugAlLiiinA'Lvinh'HiLat-privqmixiltiv 0.6291 

fiathulfrguninliiLmILQSlanirrum5q1vntauvrilciA'lninvii'unnTuudlSwilvillt-ron@l 

- tiumln-mudlai.kmilfruu R3  mlot?'1uvillntrufialiyutpai-imialliihigvisl 

viiinA'LankIt'LLM-uvrivqmith.16'9AA 2 ofintiu 0.6126 A'AltiLifuvnIntpuriathltint4'lvitu 

LiuvrilltiqvaliAnkuii 2 TOTuiivinItililiftwiun56111 

- LAWnlin56trudlatkwilf11,111 Vi@duvilltiA10114LQSmiwiw15i1Filfrimhiii-16 

vimviivinAiLa.t-AprIBILLaqvillqmvikulviuci 3 Lvi'itiu 0.4418 vil&iihdYriffnaltiM.htufinIgl 

Ltuthvrilii;iqviLtvgnPuffi 3 Tolvi‘gvin5algniliun5tilt 

- LAtivilln-mitidefuA'-wrilnuu R3  mioihyriltnitIvanum.o 3242 'iii1HTiagILIATI.16 

Cilli,iiin6'LLI.raA91)1Linnpnvqvu.111A-Anii 4 Wilh 0.4209 Gil&Liftrollotn.rva.nuLat 3242 

-̀ 41ittit,iltivilliMqvILtluitiii 4 60111i4V1nwlilsinvilun5tTITI 

- R4 viloihyrilnuufialimini'LtaumetrtAnzywii 3 

Vii-ifina.iiiiii11,16t,Tiltifil,nult-A91)1Lint-pri?,,ilqvivind6'nPuill  5 LviiiiU 0.3999 A'141.1Lhivril 

nulifiatimin4utt-rtaal5:;513A 3 ilvOtiLiftiVraigqvAldlkuil 5 6tioltii4Vinwi.ignwi 

- litlY1-11f1-1TtlIAIFILIACIT111fltIll R6 Vil@LA11.11,111f11.11.11A1.11Eut 35 at nutannuil 3 

f.ii i-wriaihiltigt,TilLicilnA't,vinAmIguriNvriqlqvivi'llmailf-iv 0.2467 '1'11:211141,i11.11/111trU'U 

VilrlEnaT 35 latfltil,1115n111C11 3 'ili,1..ItAtilinlifgqi6'11.ilko,m1;11E111011J3i'vimtidinyi 



1.MVI 5 

olithiuwa Liark,nowur, 

nnT,Sontitivinlinwtailaukivrilmaikaunl5t1TeArruKnunnvanwwtvillinunlvn@l 

IhulufnuRvilin5A'oStil,LortyvimuviAnt,ntuyilmuChnduvillnlItudlSwilvillt-rt.roti 

voldroulnmrudlauA'ivrilmaiiiivtluarakviilwu oloviluaramillificuOt novn-II 

quifmkrunnTinghAn ilvillcruuliii.h.ianyril 5-aallf-nnVolitritiar.,?inlo754111.1161ii 

5.1 1ctlesiat-IiIil6ilulitrliu 

fIllgif11115F_JMfldig;thitn-I5LS@nLAtiyilln-iIlwilstiklynntrukauniTiJuLilli 

Knunnvanwt-urvillnnunnwtiolihrviln-ninnieitkIoulArv-IgniwimStav,onLiullh 

M-Y1WilkuLfiErutAtilqoaJKA Imon971J5r,CilugnEarnAl'Cioilii-An17Chnt,iftwriln-mrud1Fil,k 

vnInvuumu,TslIn 

LthAokimtrioilvlailLiardiu-rtiolehgr-pLviolvivei2'14 LiviTum-nadMilA't-r6t-utvillnlun-rvu 

iqa?Cti616@trel 

litntrilniTtru?ilFaimilm.roi-An-r-15thr,SruKnunTalAun151,SonAnrilnwtngienAi 

1111t1111.1111JULTAIn 

5.1.1. maivinnIsWitilvi'fitha.rifinn nmSont,Avvillnlwudatkihviantolmn 

vihr,1111,1161vnialuvrilo-RtlunaillgiauffituvinoStilv,Latyrm,SonvianuvItroilii 
I! 

1,011WillfTtl fil5gflbYAW15V11411,11C1.16,11115$1'0F11.414,11f1-15fIVIWI.111,1@flditrvillnlw.gilNiAl 

vinlotrui#0,91biumila_11..anatvin-i5katilvviA'nuarAntuskin15Slikwl Vi nuarAguo9ilil" 

5.1.1.1 Lna,i9iin-militilwvihli5r,notatlAcu 6nevinn5fl'15G1o21ulv,i.111BLiwkw 

mt-ohi”'IoSti101ana.mgru@nV-inann 

qtunlvdtIA'frilmirwiltinlvn@avollnlwt.idlatkyriltruu 

5.1 1.2 LnanirmvioA1iloIC•fill13111W 

Vitgi 
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5.1.1.3 6na.i91fil5vioSti'h5NOilqn.inlvi Atantusvinl”ToRulwr/Ainianiinitol 

Innevin15kata.6`Ulflfld1111A1 Intievinl5hat.i6NAInwt-LitelvitiAnwfue,wilfriumwol 	n15 

IrtailStkvillovu lAusi 4TUTLetiM5-R 	 KT-mm.511%N 

M-11.1M01,AYEn110101,11.1 HT11.1a101T1.1%@141.1rI'Ml5 f1-1511101M111"1 

KT1116SEJW1E111@4.47111.7.-R5'11 V-161.1V11E111.11A1.1/121 M-Illiall.M011.1f1-151A011ViDf11J111111.1d1 

.1111,1;1141.11,Latffillg11 	M 1115f111.15AMVi@h1J7ZILYIFIAVU.111111 

5.1.2 1111411f1MT-11.1$1k1),11@li,natifing5vioSti'N -i-au6unwt-tir,11@ln15oimFruk̀t,vulyt,ia-lu 

mA'ninn.Paithr,noultlkauLnwilimkti'Ntlarvin1Chnvi_1114Ttntann WG1Vl~ild~s~l~e~fl6r~{11YI 15 

ioutruyim-nvyruFloohrovlf; 'AuTtincv,LLurpv-ru-dttin-17Asuiv,s@niittymn-m.idl 

Frukiai@fTTLI-M41:11141If1MY11.18'14),11,1t-iu 1,n wiinn5W 

ToealolavIlu4-rtrati 3 	Navy inm7m5Ltiuynn-niioaplinvuloilEnluvihAvnaJFital 

Illwilfwrnadrikv,TolInnerinn5kauEN 

4-11.1-mnlivrimm-yminfm),TnifiatithllifiTmuli-nitiv%'ni5katfhiaruciulkfill3Ji1A't,v, 

6fluv6gulqoav141 aollimAII-im-mg-i0itill'AJTV11,11f1.19/irm9'iviiINA'1VII11i1 5-1 

011111V1 5-1 1111/11.7rwralLS-14,5-amlimapAnniiviFilIN 

vinerini5Wilh iIivrtinfrraid-wigrati 

iittvroil.trudl (C11) 0.33 

uut6 a-inl5`o1Jd1 (C12) 0 33 

4-ruTtrtioml 	(C21) 0.05 

Frallini-mollim5'19 	(C22) 0.05 

fl711.1fli1111@l1114d1r111 (C23) 0 04 

im9vitil-a95'-I5 (C24) 0 03 

FITUJEGICAUTOOlfltitl (C25) 0.05 

M1101M;1.121014LIFI`A515 (C26) 0 03 

frI56 DIMMIAMT11.11,SUW1UTO*Yintl'105'195 (C27) 0 05 

NO61.1915'161,116A1.11111 (C28) 0 03 

m-agran5filtinnTAuwidfunwzuzilVivulAu (C29) 0 01 

MTI1Ja-nn5n11.1fmAol1Giof1lJ1i5v611riw1Notd1'l-ru (C210) 0 01 
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611t1.1'h159ioatthlifillmininm-yai?i-ikvannfigo Lvi kricroiTutgil (C11) LotTeutv-o9 

in5`Ut.id1Fmk (C12) ilj-nirtinFrana.ig-gt-vivilfiv 0.33 Iflt'&1`i11.16Nfili11111TLIWIlaJ?1-1411, 

5@1M111`th.16'1PUill  2 Wiwi inntrii@m-R5 (C21) M-41a-InillT"tiMI'M (C22) M-n3-IMMgEn 

TO1f11111 (C25) 1,1Mnn5L8@aminnvum-YanfluvinEn@lei-nirtli-mn5 (C27) 1111- wit-n3A-wit-1 

tvhfiv 0.05 Ltlf1141n151?I'llhfli.11.11Viliflf1T1IJA'fpolallint,thAl'Aili 3 Wiwi m-naJnicilt@l 

(C23) ii111141.711PTIMS'WitVLYilfill 0.04 imiin174havtlifijmirtinm'im?FiA'tv,w1m1 

vinA•eikull; 4 	imoia-ayR1 (c24) m-raia-ivrtfutodurraw@5 (C26) azi,v11.0151E1 

11.11j1.11/11 (C28) iillnwirnm-r-aginA'njyvhfiv 0.03 1,6M11V1VilE11,11t1.19ifMOTM11,11VVIV11111,117f1 

M11.1ihkljlti@ufiqo m-mo-amolunlwiialiviohnwingi,71.1LoruOti vAnnuat 

(C29) Lot,m-raalanolunmiia2..wi@ri.n.Ntomigioul.7-n.1 tld v411v1'1466atvi 

lialuvril (C210)  Vij-rvrtlfwamif-witutvi-ifiv 0.01 vivIdinIfilviumm-nwhfitp@witivi_fl  

'11v)S1.11viiilaniin-iutAutiLLIJaltuay;rium-naJAVIL111.1/1010@1_161,1PUhlITM.61 

5.1.3 6ihrvilln-mtid1S.u4nvin5m.ruflanntoli 	.'E1M511111,kl5eu,noili3T8n-II 

LlonLAIntron-myulailAcrvnit-narVithauoriuul4mmt-iginvi 

Iouvi4virmi.ignwn1Tat_MqviiuniLS@nLifiroll 

nwtiud41.1A'nvinv);11.1VIlliglIJOTIJIII4VIliFT11iME11111.vilL,1@f111LVIIA1 Vill'f11114111.idluiar,  

ylur.,ihntiruvrilvuden..IPAnnn-nalinuar,thunn-mi 71111TItiv-An7t-rinwtrud1FiukiLflo 

fi-raidiinuat floitrvrunlytni111?„Ati 

tiflutngulqamhilvii'unmSanLiftimiln-15nnwtailFitiknirontivumli'vimaign1414-itrati 

6 Lifuviil 	Liftlyraiii 1 6i11.11/11fILOW6Q1J3.11/1111M LA1,11111i711  2 LA'uvnlotrut-iothltin4uar, 

VIlli/11,91111,QS1JITIATIJM Lift111111171 3 LAtiviintrufiallmqm; jitronlii 4 Liftivin5riathnp114uat 

f11.111115:11S1 3 62itdv114Y1 5 tAtivillotrunnutali 3242 LLar,Imilui,AtIvillii 6 

mr-iut,all 35 LLOITI.11.41AITI:T11Jill  3 oi_lesin-M'o'-iPt_nlitivillnivuudlatkvvilfrinivionntm 

5-2 

MINV1 5-2 ?ITtlfsiarril'olkiiiumilnwolideruknillt-rulawmantm 

LauvrmiTtrudataiivillnuu 
pyrada1YN1156 4Li-AnA 

tgraAei5Lifffp,149 
iih 

1A1.11/111171011903.11.1W11.1flI (R1) 0 4418 3 

,A)..ivilltrutuinthucini;t,otvillilLIIIllal.11.1W11.1M5 (R2) 0 6291 1 

L2(uvil5f1uurimil1fyn4 (R3) 0 6126 2 



101 

W151151 	(ch)) 

LAuvrilniwuelauihmouil iiPu 
wandaiiiugiiimillna 

Lviriiipiltii,?Mgumi 

lit11111c11.11161i1^1f1f1141,6MM.111115Z15'1111113 (R4) 0.3999 5 

6i11.111 1101411141.11U6071 3242 (R5) 0 4209 4 

litIV111t11.11114muLaT 35 laut-mrtrullr,5101 3 (R6) 0.2467 6 

LAil.nillt-n5tudatiA'imllnvuilonntalant-Siqo vilaf_hlvvmt,SonHiuci 1 g@I,Ajirtill 

nuuriathup4u,ar,vnlfuoiwt,u,Sanninum5 (R2) 27.111m-na.A.ni%it,illoinInA%vinFloT8LIA.Nign 

Lvinfiti 0.6291 i2iuvri5owuriathlift- 14 (R3) ttuvr-NCOonflilm-yaiwianz,•mtu -wivil 2 

mylaJAaivTugvisloillnA'utraFloT8tifiNvilLvinfiu 0.6126 iirtninitifivitqLQSLwriuM (R1) Criu 

w-oLSonfiiim-ranviartnytlu6'-Aili 3 fid ilm-)11.41.riittitillviticanA'LLinAvagulikviliMifiu 

0.4418 1,?T111111t1111,1111.11E1laIl 3242 (R5) LtuvillChniiilflYilion.nr,OLL'Ou'lvilif; 4 fi 

m-a -aihiittiviiltinInA'LLu-Aoiguatoruvi-ifiv 0.4209 1,1'.1.11/11m.rifiathulnthoz.,1-rt.n.i 

115t511h1 3 (R4) LtuVnIChnfiiiffna.Avil.nr,Md_11.16'lkii 5 f.lilfra-aJA'a.n17146Lcilt,iiin6'ul..i-Aim 

JS LAgywnvilfiv 0.3999 LLatqm;huLiftanlf11411111.11ULM 35 IIMATUILIAMMIS1 3 (R6) vtlti 

yrilLSonciiim-ranvarremAnkiqmilu iU-KrallnAiligvisltilln6ILLtraAmT8LAwynailtiv 

0.2467 mlaA1PU 

TwilFrufil-milfilruanfRiwn LtultifioiKEY146'nfmt,SonmilLSonTIn7r,utlfiXitivill:knAl 

varwr,5r,u1,1,n1rti@lianFivivimati 

1B1 aian5nMw iunmilLSon111114-ifivw 	n-1 inITIn5119 17anvnIChnA'-aunwtratin15 -41Au 

M.111411-RatioaltAlit'fifitluFrotn-nimaninLilaio LAMOt.11_152AMIllriedthr,nouni, 

5.2 111I@Illi5lEna 

5.2.1 Lnt-ininl5WIlhvimilvitufiliflunloatit9CA'at-j'tivrilt-nmdlawicrointu 

a@ifIklefuLniialnnwialkChnLAwitinIn15.Lrudlalknnl-ru'N'Ersu@l'aTtAmi ilflL (2553) 

InvIk'F_J6tiN Chang (2008) 5'1u2NEJ6M1 Kengpol, Meethom and Tuominen (2012) Yu.'AL'Ei 
.44 

/101 Kengpol and Tuammee (2016) uaz,.'lltiV'Eynlii8ons virrti@lhtivis (2560n) viol 
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iiv-15tulkv.ifilvtalluatTeuz.,1,-aallunmnailauAilTNLiftlY111 

thilifunimiimommhlrivt,ntuyini5iioalli%S@ntiumml 	l nl-ruual t -m191.1 ilt11.1 (2556) 

vinvlolirlityng (2560/0 	 Ithrt'Ll 

ng5gnvi'gtifilldfiniTIAVU115-ium&wrool5thk luir-rwonialivviwitoLtivannvor-runN 

Vinolt,A'uvrilm5tigiertAlumm-yagitinnItinnTUTealueThunlvillauvrmnirtu 

tf-rninn5'vivaillv,Sarauvnlf-n7triviloTAnvrilnyultini5Pinviumi'liRlilfrimaviLlt01.1 

fierldi1111-1VInT11 qthr,LiitattvnlvimuyiEgramt-nlith,nuvini59-imFitil,@1 41-41,1141,im 

6L fl T 5~1(lCJsn~1N56v1'1f11d 

5.2.2 imfiTtiumInninfiranNfitititivintuitinnIbStawVilinunmS@niiii..twiln15 

(AHP) 

Sattayaprasert, et al. (2008) 5l112u6tio5 Yuan, et al. (2014) 66n5-rt.M4u6tial Arunyanart, 

Ohmori and Yoshimoto (2016) ifiiTv11Jv11hvitrnmiLgAilifiu6natiin-15viaul@6hfl 

Liftivnlni5GulideitiA'nvi'mn5ttm.innI6nvivii\AToli,m1r,lifilmwinfing5Frulw,vtomu 

v6n6nf1.i.a1d 6 ltifmt,SaniilumlmwtAlFiwicif;Lviantoli 61101W1f111.10111141frillAN 

71 g'l kll,fiu in vi n -15 	11N 171 Lim n 	?lul d66ol v A155  

FrriliglOit-polinatiinn7$imSu'hiSonLifuynlnnTtrudlatiA'iviilt-nnaivonvillf% 

vai(iiimalftwray-Iww15-mouNann5tinviumj-niiiTtim-nlignA'Oitiumweiing5iTmatawilh-In 

fl'AN 

1,MtprIb'n*au 

5 2.3 fr5LSonLifuvillmmideitA-milt-nanlihlokaunffnlmniFilav,onCiul -wiu 

MW1k1fil.J1TLIN'EJIM ‘17.160166 %114-171@1 

?Ylitivit (2560n) fithr,Nn9ilimmnmlui-ilhi,SonLiflallIMTVLIdlhAitilo 

awrilfln-150111%L.tuCiulnPum-yiLg-IA'fvolutaulqoL6961aommAlf-iut-nwMpini, 

im'iltietv,Ltnvianwent.nws4611Mtiviikni6ju 1 1vi66fi 111.1-1U1W1 Kengpol, Rontlaong and 

Tuominen (2013) fiLLaqvi-qhunmSonilLaillMIAIA-1411-ruialo-rilmEl 

Kumar and Singh (2012)1711110Q11411.tfliSA'01,61@f10,11%111151.aafl 1-11.11411@1 Gumus 

(2009) fiunvinfin5115v,ihnilivielif.trwienA-1610151E1 vil111.11,71f1171ff115vi0F11,11A6LIU 

Ciu16-An-a-aignOitgifiEruLgulqnmFi "illAtiviimilmcififnutmantailltinmAvinmhn 

diuvillnwzyud1FrukvillfrogiAinwwakunlwimFrul9aruvialUVIAjf1LnAii 
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5.3 ii@aid011,14: 

5.3.1 il@L?iti@LLI.ItglVi'llim511-11,111,41g-reurn7iimlilum4V.Til-ivitlthtmAhln-a0on 

LAuvrilrin7trudlauPivnitrultiigiqm louilf1151iTilirrafflUDTVIA1111_4=1111111E11111AITUALIV111 

f115/11.4d1aUP-11/11101.114 lAtfi 4114MAMYR5 (ViglIf11191) frillifY5911101.1i0M15 M-I13-1fliC11 

/1@l1149,111 IMAlirsh91@5 FrYaimi,k_Yrtl@lM11.1 HT13.10191'8'11110141.1.rl-R5995 n151AwmirriAi 

ffillAUWIE111@l07111719515 NO61.191T1U1,1.1j1,11191 m-raginamt-Aumwrioa.iviariuni5eingil 

vitLIA:6114 totm-r-agramt-Aun-iltilolnioriu9i111.17ttvim d'Aiamyilior,vranm5iin-iTuTnitri 

LRINilognvii'unmeruwt_i5-nehajaA'rrt.lnalfronlun-rvi 	Aalalo?hvii'ulV1FIT11.10104.1.1 

1101A.tvill 

5.3.2 ilaalaiaitii-ivii'un-I5gfill-i'-gEifil*ielt1 

5.3.2.1 n-mhntiuvriln-15/rud1Sukivillt-nn.iiii,varir,?iaii- u'ign-mimFilltwuti 

Llulgnku9-a-ad-wiNiciErui,FiulqoaA-W41.1-1Knun-im-inA'nwnalfrilnnun-rmivauvr-on-i 

fiwiuriivinti'ulutriln5tilaniiinaNinnl'ku191.t lionimil@v-inf411T-avardim-amu 

flY11E11,1,1 

01.11FM0191-1-11,nguin-mioRtil9guaniNi5ful 1,6d1.1 n -mietiolvilian-nr,wilainiFi (Air 

Pollution) tliarit-urnTwi@711.1Licuvril (Traffic Volume) oilmianuf11591J1.41.11/111 

(Traffic signs) M11.10.11111fatifili'ull-rtirtTrrumnAnu (Bridge Capacity) 

66@l6tim@flf11.11.1 Viloq1a.J14 (Vertical Clearance of Underpass or Tunnel) °Thl 

5.3 2 fri5gfill-iltAtlair-nin-154Fitil@umCiti16'nkwva-n.leilkijolutii,gulq9n.img1,14 

nmANvi-in-154Stil9myumanumAt,nuvi louE14-78nmAt-QvvinFrtilwtruvia-10 

viA'nmtviittidn 

ohi 

vilivariummtvt.divrill (zero one Goal Programming) rriTI,Fmtiii,61Aluukliilwja (Data 

Envelopment Analysis : DEA) fl'ITIFIT1VIAM114141,16661Yum6 (Grey Relational Analysis) 

5.3.3 11156flUT)InUirokiaLiiathan4Ttnwjwikwyrai?hk,Toli,nwitini5Fvulvat 

D-191,flom-imma,LLmi@Lt.ar,R-naJl,Li 

1,11@LI,M1Jyralfld1T-MFflY1111iN'EJ11.1 

@tilffi@lVli'llanFIV1TNV155nfilmiimqmAl@ (Fuzzy Logic)1,6FiLlIhEatinnwioStish 

n-iTgnw-iii'ull.1@trwwi@wv\initrin5r,u-yun-ityttiv7h-1,m-itvir  (Analytic Hierarchy 

Process : AHP) v\i'mtri timtlynin-m*-1Poftivis 1-71,m -11‘; iluviltis' (Fuzzy Analytic 
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Hierarchy Process : FAHP) LLatign15iiifflaushivutniu1699TwriniiikuVvitruLgulDinifii 

(The Technique for Order of Preference by Similarity to Ideal Solution) Actruivilultn15 

iimStay.vutniul$19iumynnilfiqviinLgulTwifiLoYullsoil (The Technique for Order of 

Preference by Similarity to Ideal Solution : FTOPSIS) 
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