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SUPANITTA SUWANSAARD: INFORMATION RECEPTION AND ADOPTION OF 

NGV AND LPG AMONG DRIVERS IN BANGKOK. THESIS ADVISOR: 
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This research has the objectives to study the access of the energy information and factors 

related to the decision in order to use gas instead of the driver's oil in Bangkok Metropolitan which are 

the population nature, the NGV and LPG gas perception. The example is 400 people in Bangkok 

Metropolitan who are 18 years up and drive with gas (NGV and LPG gas), filling NGV and LPG gas at 

the NGV and LPG filling station. The data collection tool is questionnaire codified with SPSS program 

and information analysis with percentage, average and Pearson' s Product Moment Correlation 

Coefficient. 

The results are:-

1. Drivers with the population nature of different age, income and career have decision 

to use NGV and LPG differently. For the different gender and education, decision to 

use NGV and LPG is not different. 

2. NGV and LPG energy information access of the example has is not related to the 

decision to use NGV and LPG. 

3. Drivers have the opinion regarding the NGV and LPG no related with comparative 

advantage. 

4. Drivers have the opinion regarding the NGV and LPG related with complicated use. 

5. Drivers have the opinion regarding the NGV and LPG no related with noticeable 

competence. 

6. Drivers have the opinion regarding the NGV and LPG related with compatibility. 
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~11HYI 32 ffl1Jfl111Jn'6~fln6~"'6~t'I'1J1J~J1Ufl1JNnmn'fJ.. ....................................... 78 
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.1 ,!ill .1 d.JI ~ --.., : .., 1 .JI 0 ~ : ..,.. ,~ 
lJ1:a'YItY 'YItJl1Jl..IlJ1::1'YItm,.tl~yt~yt~yta~ ,nl..l1..l11J1..I jttJl~ytl::,.tHl..Il1"11..111J1..I jttJfl111 otJ 

a:: 90 ~tl~fl111J~tl~fll111..lufia::it fljtli1l..1\1athtJ,::1J1W 700,000 illl..1tJl'Y1 (2549) M;tltJ,::1J1W 

~ .... ..,; .1 .... ..I.., ...... 1 .JI 1 
lotJa:: 10 'Utl~FUUU1Wcr11J1al11JlJ1::'Vl'V191 ~W::'YItl9l11fll11ntlJl9ltJ 91~O~fl111J"O~flll 1..1 

~:.,.l : .., d .., ,~': '" .. fll1l'Jl..Il1J1..I~~~1..I1jttJl~ytl::1..I11Jl..IthlnltJ 3 tJ'::Ul'YIMafl '1 "Ufl 1..I11J1..Il1JW)f1..l tltlfll'YIl..l 91 

" l1Jwil..l OOfll'YIl..l 95 ua::\h,j1..l~10JfaM~1..I1~1 yttJ'htr9l'l1fll1~tJltJi1~O~fllllftl~1Jlflll..1Y1~ 

ltY111Jn'~tJltJi1~ l~atJil~!tltJa:: 14.9 'l..1il2538 ua::!otJa:: 10.7 'l..1il2539 ua::'~'I::atli1a~ 
1ytn::1flq~ltY111Jn. il~~l..I~jtatJ !orm:: 8.3 '1..1i! 2541 u,jfln1Jl~1Jijfll1lfJl,j1..l~tJltJi10lh~ .. : ~ .. ~ '~I o"'''!iII.4~., 1JlflOflflHMl..I~ fl~ltltJa:: 7.7 ua:: 8.1 l..IlJ 2546 ua:: 2547 9111JaljttJ '~l1Jl..Il'ltl~'YItltll..l M1 

1i1l..1tldl~1JlflthMi'tJltYlllJn, ''YItJ 9111J~'YI'l11Jfl1..l1f1tJ,t1 'tJ'), Jl,j1..l1i1l..1iltl'tJfll1Na91 1 1..I1::tJtJ 

lft111JntlUa::li1l..1al..l~ltldHMd~~tJl::'Vl'V1..I ,h'tJlfijtv9IH11..1Y191tJ'::'l'll..l ft~Jl..Ifll1~ 
'" : '" 1'" .1"'....1 .. , .. ,~'" I 1::fltJ'l1fll1..111J1..I9Ialjt a flNl..I N11..1LU':: lJltJ9I1~ ~~1..1 ltYlll Jfl' 'YItJ,~ ", tJNafl1 ::'YItJtltJH 

.. ~,~ , " '" d '" ~'!1: 
Mafllav~ "Vlfl 1J111 JyttJltJl1J'YI '::Ml1J1911 fll1 ffl..ltJff~ l..Iua::Un ~lJtlJM1'Y1~'YIH9IHua:: 

~ 1 ".4 '" "'1....;: ... ..1.1"'... .I , 
'YIHv01J 1..I1::tJ::tTl..I lytoajtfl111JNl..IN11..1a~tJH U9I 1..I1flq9lfl11Wnfll1..111J1..I'YIlJ1tJ9I1tl~~1..I0tJH 

0111 ft~1Yl..IiI",j1..l'~li1l..1ii~~1i11..1 'tJ'~tJ1fl~LtYll1Jii., 'YItJ':: '~i'tJNafl'l::'YItJ ',j1Jlfl~l1 tltJ 
d : '" .I I ,.4 1 I: ... .I"'~ .:. .I fll1'Y11..1 l1Jl..Il lflltl ~~l..ItlVH9I011..l tl~1Jl jttJ9Iaojt yttJ 1l'l1fl11..1 l1Jl..I ~ltJlJafl "'yt1J1l ~~1..1 

il~tJl::1J1W!tltJa:: 50-60 'lfl '9111Jlff~ 1 it 2004 il~ '9111JltY~ 4 it 2005 dtl1Jri~Nafl'l::'YItJfitl 
~l..I'll..l~tl~al..l~lfiH '1 'tJll..1'Ul..IljtfiH '1 fll..l ua::dtl1Jri~Nail~~1..I'll..lll..1fllHh1Ul..l;191~O~ 
.1"'....1.4 ;..1... .I : ....., ' ''.1 d I 

lJ1tJ9I11l~~1..I9111J 11Jtlnfl1ytfll1WYUflfl~1..I'lflllfll1..111Jl..Ijt~flal1 'Jua::lJ'::Y1Yl..IflVtl1JytV1Vl1J 

tJi'lJi11~09ltltJtYl..I O~fltJtll1::~ltJaVl..IutJa~' tJ ~fll..l~'::"W1Vl1JtJ1::M iJjtM ;oajtm1J1W fl11 1 f 

:.., .I ~ ....; ; ~ 
1..I11Jl..Iafla~1Jlfl~1..I (nV~ll..1 fl11nfllllua::fll111fl1 l::M tY01l..1fll1 W 1 ltJlJ, 2550: 1) 

..,:.1 ... .. !iII ..... ,J, 1'" ..I o~:",,l ... 
jt -.11..11..11'1tllyta-.1'Y1jtu 'YI1..I' -.1l1J1..I9I1U'tlfl'YI1..l1tYl..I 'thM 1 tJtJ'::1 'YI tY'YItI:: 1..111,. 11..1 l1J1..1 1'Vtl1 yt a ~ 

.lflfiHtJ'::1'YIft ~111..11J1Nii9l4tl1yta~ lf1tl~ 'l..ltJ'::1'YItY ';1 llfajtiltlJMlfl1'l\hl.al14tllytn~;~ ',j~tl~ 
ti~1afltJ'1fl1~~~~1..I91atljtl1al i1tldH1';1..I tJl::1'YItY1Jnoia~ijJl911ail1..l9laljt i'JtJlaij1..l1tJtJ1V 

llf111Jl911a1J1Na9l1i1l..1UOafltllJtlaua:: '''fltJtJll..1ytlMl..I:: i~u9l'iJ 1970 ri -.1Na llfajtfll1 11 11.al 

,I... '.1 ,~.. ~.. ..,: iJ 41 
l'lOlyta~'lfl9l1~lJ'::l'YItY "fl~ 18,000 t111..1lM1VtlJtYM1J"'I 91~U91 1978 fl~ 1990 
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~I ''''1 .I ...... ~ l' .I "': 1 lJ 2030 tllflfl1"J1Hfn::1.J1 tlflL-rtlLYH'~flfll1J\ntlVa:: 54 lltl~'-r6'YH'nl~ an 

,tJ;V1.J,iiV1Jt11.Jftlva:: 47 1un'1uuua::ftlva:: 33 1ui] 1971 1f1Vnl'H~1JtbU6d~tJl::'Y1ft 
.! .., .., ... 11' ....., ... .:1' ""1.1... .... 1 l' 1 ~I 
T11a~"IIUl LtlL-rV ~ ua::LtlL-rV~::1U6tlnllnflt'l'1Unl'j1.Jl tlfl'-rtlL"a~,~1.J ~~nm6va:: 11 UlJ 

2000 L;1uftlva:: 30 1ui] 2030 ua::tJl::LYlft'UtJl::1YlftL~V1'::1.Jl1tlfu4tl,,,a~q~il~ftlva:: 12 

"'1 .I "" , : 1 1 ~I 1 ....., ""1.1 "" lltl~nll1.Jl tlfl'YtlL"a~tl1flnllllUtf~Y1~ an UlJ 2050 unalLflV1nUnll1.Jl tlflL-rtl,,,a~1l6~ 

ml1JtJl::LYlff6W;VU~'~1.J l~fl1nftlva:: 43 l;1uf6va:: 78 1ui] 2030 ua::fllflnllW'h1u 

_I "'..... ""1 .I ,,".!..l l' ~ l' 1 it ~ lJl::1YlfftlUL9W'::1Jnll1.Jl tlflLYtl,,,a~l"1JllU'lm6va:: 70 llJU16va:: 85 U 2020 '::111U 

, 1" _I 1 ... l' l' .. "'1 .I "" ,I , .I ""...t 
~11lJl::LYlft UUD1.JLtlL-rVn1uun1'::1Jnll1.Jl tlfll'VtlL"tHq~'UUtlVl~1J111ft1a nfllL'Wtl,,,a~Y1q~ 

i'jNam::Y11.J~tltftll1::Y1Hlffl)l!fi'lltl~tJl::'Y1ftt11a~";lIul nl::Y11.Jf11.J"q~nl11Jnll1.Jntlfl1l6~ 

tJ,::-rl-rU 

2002 2010 2020 2030 

OECD 63 68 79 85 

Developing Asia 43 59 72 78 

China 34 55 68 74 

India 69 80 87 91 

Other Asia 40 54 68 76 

l' .I '" _! 1 ". '_1 ' .... ...t .. .l ,1'''''' , nlla~'lU~lUL-rtlL"a~Y191UYlUtfl1Jlltllll l1U1 lJQtl11::Lftl)l!n'Y1f1llU ~91~~1tlVl~ 

LYU tJ,::1Ylft1.Jn.a 
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'"'Y ~ , "" fll1U1 IlftYhl~~l'Ulla~U'Ha~"Q~~l'U 

" 'tnhv : iU~Ul;;l.Il1&fh\hUU (Ktoe) 

lOfl t),::lflft'flO 

2533 2544 0/0 2533 2544 % 

Change Change 

" .. 7,262 17,057 135.4 m.Vlll1ft "a:: Liquid - - -

Biomass 
, 

'"' .. " ~ 
2,181,185 2,341,636 7.4 3,817 8,615 125.7 on,,,,,,,a::No,,nwenUlfl 

, 
'"' onnn, 

.. 
o " .. " ... 

\&U.\&R'lJ m.I1111Vl" 3,062,224 3,507,015 14.5 19,177 32,821 71.1 .. ..., ~ 

''Hal ua::Na"nO&en 

ill .. ""aoll 

ftQ'·Hl\&.lfllofl 34,657 50,597 46.0 - - -.. J .. 
llQ'~81f1"0 all ua::"a\& .. 
'YJ4h ftQ'~~l\&\il 184,842 221,495 19.8 428 542 26.6 

" ... 
1,671,353 2,122,024 27.0 5,097 20,431 300.8 m.11111Vl" 

Nuclear 525,076 691,896 31.8 - - -

Solid Biomass 1111 888,056 1,045,858 17.8 14,646 12,903 -11.9 

A ... ~" 'V8.fta~Ulfl II 

1111 8,554,655 9,997,618 16.9 43,165 75,312 74.5 

, .. 
mn : World Resources Institute http://earthtrends.wri.orgltextlenergy-resourceslvariables.html 

ua::Hall1JtlflflllthU1W 

t'fl~"H~ 2 ,::n1u ''''111h::1f1,,' f1vijflrs 1 ""a-~~,u "fl(hul1uua::Hft~flwcti't'fl 
" '" ,hul1u!f)fJa:: 125.7 \hUu~lI!t1Va:: 71.1 ua::',.,oA,,,a-·nh!t1l.1a:: 26.6 1u'Uw::;;m11" 

,I ... . ,I .... '" 11 fl'I ... lYt1l"a~ Solid biomass n1J1Yt1."a~"fl 1J a~a~'lt1va:: 11.9 ua::mClJfY1m"ua:: Liquid 

Biomass ~~uu11U'1J laflfha-~'~1J;fuJu 1 uth::lfl"'f1vo~ ',jijl1l1flg~1la'U u~~\htYu 1 t1J'fl 
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~ ... ..:. ,"''--. '" " III ... ~ • ..:..1.. ~ "" fltl"fl6lJtnl'''lJ 'Il'ttH~lU Ut'f1Utn'lfI"lJY1"lJ1flfltl" fl6 '''lJ\lUeH16vn: 300.8 (6~flft' 1~ .. .. 
Ut'f~'UfI' ,2549: 195-196) 

i' J U1ft' flfJ 1"Vfl1:fl1 1~"ti'H1U '~"V1fJ1lJ1111iflHla6flfl11 '''111"ti'H 1U 1 "V 
".1 .. ~ '" .! ~ ... "'~.. ..s ".1 
1"QlJl:t'f~fl'''6'''''1''6't'fU6''U:flHln6fltn''''111''n~~lUfllJfl11lJ'l1lJ1:t'flJ(J1111UlJ1:'flrf 

, flV 1 "fJtl1U~a~fl11lJitu fl~~ 1u"n~~luun:t'flJ~n~lU'f11~ Jft1f1''' f ti' ~fllJUft: a ~u 1,,1I6lJ 

ft~,fU111 :'flrf' flfJ'1,i1u~6~111"aH1uflH,a6fllJ1' f '~6'~lJfl11lJl1ft1fll1ft1fJ' Ufl11' f 

.I ..... 1 ... 1 , d.~.! "" ~ .~.I '" ...6 
''W6'''ft~ lJ1:fl6UflUlJ':'flrf flVlJ,.6"lfl" U"6~\l6~lJ1lJ1W'2lJfl1U\l6~"ft~~lUfl1~&ft6fl 'If~ 

fIlfli' J '~"V1V1lJri ~'t'f;lJ1i'vuft:iillU l'flfll U lnv1~611i'1J111 ~, ,fij11l:iiflifll"~6 , 11,f~"O't'f 
" 

1 'If 8m;'u n: 'u 16~l'lfft~1~ '1 '~Qfll1aUVfl' ,flJ1,i1U"ti'~~lUfI"UflU fll' 1 fu 1,jUU~~l11U6U'h 

uO't'f 1 'If 8m;' t;,a~111:ftUfl11lJth,~, 1Ul:ft1J11~~ ~~ 1u\lw:~'1J 16~'.n6~ ',j~1111U'1 '11a~ 
, 1.J!1lI "'~1.J! !II .: '"' 1 ,... !II ..6"; '" 1 

l1U tn'S 'Itn'lfl1'1lJ'W1"fI 'Jl1JU''W6'''n~ UfIlfl\lU t'f ~'Hl1JUlJ1'" fll'l1U~flftUUt'f\j U U VU1V 

~ '" .. ~ -~!:I" III ,",~'.J!'I .., .. 
tt1U"n~~lU\l6~1JU1n "n:tt1fJflWt'flJ1J"fl1~n(Jflft\l6~fll'lfll1lJY1"fI 'I1UV1UVU""U11lJ 

... " ..; ~.~ d. "'.: ... ~ " d... .. 
lJa,,~ U 6VfltI"'lJ 61lJ1 VUlflV1JflU 1 ~6&"a ~6U '1 6VH , fl"llJ fll'" iIIU 11: UU fl1U fllJlJn"~ 

..s" "~1.J!1lI .... , .. ~.. "~'.J!: "'.: ... ~ .. 
(J11111JV1UVU"fI 'Ifll.lnlJY1" UU11V~11111ft~V1UVU"fI 'IU1lJU''W61"a~ lU6n1flV1UfJU" 

~1.J!: ",.I '"" ~d." 1 1 d. ~ .. .1'" .1 : '" 
fI 'IU1lJU1Y6&" n~ ttlJfll'S"iIIU l' flfl U nV\I 6~'fl16~VU "un: fll1lJ'SUlJ1 ~~" 1\16~U llJU 

146' "a~'~6 ft" fl1: flU~6a~" 1" 116lJ lJ 1U 1 U fl11"~~1V.r; 6 , ~'m fJ1JfI H~lU ft Ill"" 1" 116 lJ 0'1 'If 

-!II.. • ~, 1 ' 
l1'1lJ'W1"'~11JU"ft~~lUfl1~lft6flflU1ftU 'fl11 

fl'1.11'1lJY1~ 11, :fl6U~1fJO'l'1fij1flU1i1U ri1U 1 11 oj ijti'"ri1U\l6~'8 1 "'''U~6fll';U6U 
,.: .... III 1 .. .I.. .. .. t.., ,.I .... III 1 .. .2 ,-" 

q~fl111'W6l"n~Uflft 'lfnUUft:'Y61"n~"l'lfn 6flfl~lJfl166fllflU~~fl111Y6'''ft~Uflft 'lfftU Til 11 

~ .. .! ..;... '" , ,~ III '"'.2 ,-".. , :1 
lfl16~fJU"t'f1lJ1'StlTI1~lUflflla~6"~~fl11 '" fll.lll'lJY1"TI1 l1'fl"lJftfll1:fl1~61fllrf lyU r:U '" " ,.: .... 'd, ~ "" ~ t 1 ... 1" III .... " , 
fl1U U6fJfl111Y6l"n~"l'lfft 6VH'l1U ttY" U\lW:flfI~ nfllJlJ'SlJ1Wfll'lflnlJY1"U6V11 

.I co .. ~ • III co 1.J!'" .! ,~' ,:..': .. 
1Y61"n~tl~16vn: 22 Uft:tnlU1fll.1illlJ'W1"lJ1 'Jfl1JV1U"111U:TI1 tt~lVfl11U1lJU1Y61"tH 

11fl~ l1n1V '1 11':'flfrijfll,u1X1'1f1inlJ'W1~lJ1'f~lU6rhn;~i'~ 
~1.J!.l .... III 1.... _I'" .1"; 1.J!1lI .. ,~ 

V1U"111U:fI 'J1Y61"n~"flfl' 'lfftu"n:"''lfft t'f1lJ11tllJ1UllJftVUlJ1 'Jfl1'1flnlJY1" tt 

l"v',j~~tI1fl u~i1fV111d111i'1JtI1U"111U:~1f1461"n~fl'l'1f1inlJ"1~fl6ijti1~"i~~ti6U.r;1~~~ 
, .. ..;" '1 i1" ~1.J!1lI co!ll .I... , 

"n:1:fJ:fl1~ Utn'S\lU\lU6Vfl11 U 2003 lJV1U"111U:fI 'Ifll.lnlJY1"'1JU'Y61"n~lJ1flfl11 
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mil" ... ." in 11 0 .., .., .., .., r,mnn",.::11 WIWel"'Q~m.111I1Wl"" 1::IIl"mQ~"'."115 e'UflUll1ft (IANGV , 20(5) 

Country I Programme VEbides Refueling Stations Lll$t Updated 

Argentina 1,413,664 1,342 Jan 2005 

Brazil 1,000,000 1,342 April 2005 

Pakistan 600,000 670 Feb. 2005 

India 204,000 198 April 2004 

China 69,300 270 April 2003 

Egypt 52,000 79 April 2004 

Venezuela 50,000 140 Jan 2004 

Colombia 43,380 78 Sept 2004 

Bangladesh 31,988 79 Dec. 2004 

Iran 22,058 40 Dec. 2004 

Bolivia 28,790 59 May 2005 

Malaysia 12,000 38 Oct. 2004 

Chile 5,500 13 Mar 2005 

Indonesia 4,660 28 Dec. 2001 

Thailand 4,905 31 May 2005 

~1I1 : World Resources Institute http://earthtrends.wri.org/textlenergy-resources/variables.html 

, 1 '" , ' .. ~ , ,.. ~ , .. '" ttl ... ,... !'II ttl ..l '" 
f11161fllfr tw~n LPG 16~ 1J1Jil 1J1JmnJ'YUltW1f1l.JfllClfllll1JY1~ U~L1..£6~'lm1JUf11.Yll11..£f1 

, .. .. , ~jI' "': .... ~ , ".. .. ~ "'!'II 
f11161fllrr'~1JfllHf::rr1JUa::tlf1 111J '''~1t1 fI~U1..£ '~1J'U6fhl1UfI 111~1Jrrll1Jf1a1..£ lJt611JUflll 

'~61..£fttl111mnflflllt1 'l1n LPG tf1U 'l1tY':: '''I''1..£1461Jta~' 1..£tli'1';61..£Un::n'flllf2~rrl11ml1J 
1 !'II , , .. .I '" ... ,_ft ' , .1 ",..,~ : '" 
fltll.Jn'llJ1..£"6~Ll1a1 UMYlYlUtl111JflU1Jt6 11"Umtl~lt11..£6f1'1f1U tI~1..£tl1J .,UYlUU11J1..£ .. , ..... ' .. , .. 

l1J1..£ClfU 1..£lfltlU~ l1..£6nlf1l1tllQf1f111 Ua::1Jtl166mYl1..£1l~m 105 RON 

.. ttl .. ~.. ".1 
• Natural Gas for Vehicles (NGV) 1116fll.lIl'1J"1~ill11'l.JUltlU~ Ul~lI'::LYlfr 

.. , • til oQCW' ..,: D t:I 
l1t1f111 Compressed Natural Gas (CNG) 11'6 fllClfIl"1JY1~6f1 tN1..£UfllCif NGV Un::fllCif CNG 

!'II III "'.. .. ".1 ,~III .... !'II .I .. ~ '" .. , , , 
'1J1..£fllClf~11fltl1f11..£ tl6 111Ul.Jl.J"6~f11' 'JfllCWIl1l1J'Jfl~11.J1..£1Y61Jtn~{Jl11'Utll1..£tl1..£~ rr11..£ 11t\! 
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III.. "1 ., mOJSlInlJYl9t NGV = 8.50 Ul'Y! / n anllJ 

III "1 '" mOJSV1Uytl't1U:: LPG - Auto = 9.60 tnY! / n an'SlJ 

:"'.,. d .. 
\JllJU.UOJSa'tl~\J"1 = 26.54 Ul'Y1 / a9tl 

: ~ 4 ~ ~ 
UllJ\JfUOJSaUlalJ = 25.84 Ul'Y1 / a9t'S 

" 111,jU'U lOfhOJSn = 25.84 Ul'Y1 / n~1'S 

( nfll~,f1n' w 1U~ 17 OUV1VU 2550 ~lJl U9t'YI.) 

2 : .,;,~. 2 ~ ~ "'.. d d • .. ,2111 
'In''O\ln'YI~'tIlJfl'YI "nnl1lJl"1~~\J ~1"Vll~,a~n1\J11 '\J0~1l1nm'S 'Im'lf NGV ua:: 

~., .. .,;." ... U il .,;., '" .... '" ~ 
LPG llJ\Jyta~~lU'YIH,aOn'w~ 'tIlJ tn:: 'S::t'fU tV'tIl'nV1num'SyttllU1Ha9ttlW~un::m'S 

80t'fl'S"lfl11lJ,fl' uiomilJ~u;ltlflOdlJln ,i7onln~u;ltlflUHtbuv~ hiilfl11lJ,)'U' '~lU 
U ~... ..I .. ~ "'.. ~ '" : ~'" .. ,";.2 ... '" ... 
'::l1'Y1l1tl1ytua::Han'S::'YIU'YIOlt'::lnfl'UunU'fllO~VU9t fl~UU~1tVt~t'fU t'YI"::TI11'V110~ 

''fl 11 i'u 1'; 11 t'fl 1 ua::ml VOlJi'uml' fOlllJt'U o~~,;u~ HI VU~' U'''9In1 ~''YIytlJ'tI1U fll" ,~O~ t:: 
'~,~ufo\lnlu!lU' lfuti~~,~v1fo~'tI;0t'fU'" ,nfl umn;tIIUllJl9tlmHh~ 1 11lJa~~lU 
m19lalfl fl11lJUnOflftV ua::9tnofltum'Sifluu' "aon 'fyta'H1U'YI1~,aOn 

n1 ~''YIytlJ'tI1Ufl'S 

... ~ .:l"'~' ... d • ., III III 
3. 'ytO"n1!l1fl11lJfllJytUlI'S::'tI11~fl11lJflfl''tIU9t0'lwan1!lw::,,0~mGJf NGV ua::mGJf 

LPG OUn11iflUu,.'folOJS NGV ua::01GJf LPG "o~~,;u;hOVU~'U'''9t 
n1 ~''YIytlJ'tI1Ufil 

iJty1tl1hm1~iD 
)1'" ";!III .,. '" l" ~ '" ., 

1. ~'UU'U10VU9t ,u''U9tn1~''YIytlJ'tI1UflllJmnU4''11t'f11''lUyta~~lUOV1~ 1 

2. n11iflaU't'U0~n11'folOJS NGV ua::01OJS LPG 'UO~~';U~lOVU~'U,,,9t 
nl~''YIyt1J'tI1Ufll,~uodl~ h 
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3. aO'Wtu::fl1,nh::Y10,~uPlmh~nuii01nlflftul'0111"O'l. NGV Ua::O'l. LPG 

"f)~~,jtJ~'S tltJUt\ U'''PlOl ~'flYnn11U f11 UPlO~l~nUl1 -; f) '~Ua::11P10~1~nu6th~ , 1 

4. 01'Si'tJf,j11n'11tf1U'na~~lUiifl11lJftlJl1UlntJ01HlfiftUl'01'S1"O'lG)f NGV 11a:: 

ftI }1" .d ~1 • ,. ., .... 
01. LPG ,. f)~~" tJ,., tl tJU PI U1,. PI 0 1 ~'fl'n lJ l11 U f11l1 'S f) lJ f) tJH llU'I:: lJ 

f111lJftlJiulnuf)fh~' 1 

5. O1'i'tJffJtuao'Wtu::"f)~O'l. NGV Ua::O'l. LPG iifl11lJftlJl1UI0tJ01nlflftul,01'S 

1
.J!ftI ~ ...... :., ~ ... .,. .... .,..~.,., 
'I01IJUYf)''na~''nf)flfl11flUU1lJU'Yf)''na~l11f) lJ'&a::lJfl11lJn'lJ'nUlIOUf)tl1~ 'S 

.. ...., 
n""11Yfll11.U 

}1" .d ~1 .d .... ., tI · ., .... 
1. ~,.tJ"HltJUPI U,,.PlOl ~lfl'nlJl11Ufl1fllJaO'Wtu::flH 1:: .. 101 UPlOPlHOU 'II::lJ011 

ififful'01'S1" 0'1. NGV 11a::O'l. LPG UPlO~HnU 
'" l' ~., }1" ..l ~1 ... 2. 0 1 'S 'S tJ ~ ,.11 ff 11 " 1 U 'n a ~ ~ 1 U ,. f) ~ ~ ,. tJ ,., tl tI U PI U , ,. PI 0 1 ~ 1 fl 'n lJ l11 U fI 'S lJ 

fI 11lJftlJ iu 10tJ 01' ifl au 1, '" 0'1. NGV 11a::O'l. LPG 

3. f111lJfitm1u~f)fJtuao'Wtu::"f)~O'l. NGV 11a::O'l. LPG lUtf1U01'SlJf)~'''';U 

tI 1 ~........... .:t '" ~ '" ., .!l 1 1.J!ftI ~ ..... 
1:: tlYU'Y~' fltltJlJfl11lJ ulJ'nUlI OtJ011 Plflu U '011 '1m.' Yf)''na ~''n f)flfl11 fl U 

:., ~ .... 
U1lJU'Yf)1'na~ 

... ".., ftI ftI 1 ~ · 4. f111lJflflll1UPlf)fJtu aO'Wtu::"f)~01. NGV ua::01. LPG U"lUfl11lJ~~tl10 

., ., Yo 1 1.J!'" .:!I." ~., ., ... 1 1.J!ftI ~ ..... n't'!tJGJftJ.f)U U01'S 'IlJfl11lJulJ'nUlIOtJ011P1f1n'U '011 'I01.1Yf)1'na~''nf)flflUflU 

: w" .. 
U1lJU'Yf)''nt'!~ 

... " • ., ftI ftI ,~ 1 
5. f111lJflflll1UPlf)fJtuao'Wtu::"f)~01. NGV Ut'!::01. LPG U"lUfl11lJff1lJ11tl U01'S 

:!I ,~... .:t" ~., ., ... 1 1.J!ftI,l ..... : ., 
u ~lOPl Nt'! "lJfl11lJulJ'nUlI OtJ01'S PlfI UU t01'S 'I01.'''f)''na~l'' f)flflU flU U1lJU 
,I ... 
lYf),,,a~ 

6. f111lJfifl'~U~f)fJwao'WW::"f)~O'l. NGV 11a::O'l. LPG lutf1Ufl11lJ'''lnU 'tfii 

.:!I. .,~., ., .. 1 1.J!ftI ~ ..... : ",,I ... 
f111lJulJ"UlIOtJ011P1f1UU '011 'I01.1Yf)1'nt'!~1"f)flfl11flUU1lJU1"f),,,a~ 



, 
... ~_¥l ... " 

n18tJlNlfttltl.'W.Yft111.0 

• Qn"~tlH1.h::Yln1 

nUf 01~ 'S::itJt1Ufft1111 'Sltl'~lUgtl 

• nl1rllf,;ncrl1~lYfta~,ny 

• nl1rtJf·8~th::Y1YYfi8 
" .,..... 

'2Q&an"~.8~nl.1Y8Ifta~ 

t11 'S lJ 6·1U .. hal'S:: 1 t1'1U";~' fi tI tJ 

fllllJt'fllJ1Hl 1lJm'Sn.:!1t191,l1lJFH"~ 

fl11lJ~':! t11t1t'fatJoitJ"6lJ 1 lJ t1U 10f 

... ,, ' I 
YOU'''ftti 
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" " o QI 4 4 

U 11 t.n..nlJlJ' 'tf6' ern'! ~ 

., ... .. .. III ... 
1. m9."JlYl" 11lJlt1tH Natural Gas for Vehicles (NGV) 11,om.1i'S'SlJ'Il91 

" t'h11i'tJ1fltllJ~ tJl~tb::l'r1'n;t1t111 Compressed Natural Gas (CNG) 11;6 fl'1.n1lJ'I19ttl" i.:!UlJ 

III III !'II III ..,... .., .. t.I 1.J!1II .. !II .I ... 
m'lf NGV un::m. CNG 11JlJm.9111fW1t1lJ flO I utJtJ"tHm, 1Jm.1i"lJ'I191111lJl'1fHl'tn~ 

..s'" ~ • 1 '!II III... ... • III ... , • y. ...... 
11111'tJtlllJtllJ9I t'11lJ 11qjll1lJm.lJl'r1lJ W6"lJt'f~m.1i"lJ'I191lJl'r11~'rI6'::tUl"1t'ftl1lJtJ'm1 

• ~ ., til • .. ., td .. .I... 01' , .... 

un:: I fl 16~ 1l't lJ fl11lJ" lJ m. tu t'ftl1lJ tJ 1 m,.:: 1tJ m.1i" lJ '1191 'rIlJ fl11lJ R lJ fi 1. 1t1'r1 0 lJ 1 0 "I l'tlJ 

~. .: t d ""'" d III 
fl11lJilJt.I,::lJ1tu 3,000 - 3,600 t.l6lJ"916911'HlJ1 '1t1lJlJt1'::t'f1lJ1'tll9llJlt'ftl~1t1tJm."6~ 

., ~ .. .. III 1''''''' !II • III ~1 ... 
2. m9v,""DIlJlIHDl 11lJlt1tl.:! m.'t1.:!f1lJlJ'I611JlJ'rIHm111 m'lflJ 91"ntJlJl11rt1 

.. ... •• ......!II....., ~"'JI : .., ... 1 (Liquefied Petroleum: LPG) 11'6'16t1611U6rtl't' 11JlJHfl9Ifltucrl'rl ".lt1m,utJt1lJllJlJ"tJ lJ 

1 Ht1~lJJ' ujlJ 11;6Utlt1fl'1.1i 11lJYl9t fl'l.iJ191 'S In tJlJl 11 n1 t.I, ::t16tJ~1tJthlJ Ht'flJ"6.:! 

'81",mltJ6lJ 2 'IU" fi6 ll't'lll'tlJun::ihl'rllJ 1lJtl9l11ri1lJn;, ,,,~'~ 11;661~u11lJ ll'tl1l'tlJ 
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.. 
fllY" 

4. nl1;ui';111n1 tnJ1t1il~ O11'.{i'llf,jl1ff11.{1'U"n~~1'U"'H111::Y1Y1Hnnao~h~'1 
'.{Ut1 a01lflfll'l aOlJ11'1"'U m,::aOL~"l::flt ~~1l;lflfl111011'"t11Ql1i~a'U 1 tlnona ~ 1~a~ 

... 1 .... ... 11 '" 1 ... 1" ... 1Y.·1 1" '" t t1'U~ ~tlfl1'U~'H 'Uti 'U1HHfJQlfll" llfl1Ul'I::nll 1'1111011 lJ1 '1'111:: tlY'U ut'!:01nlll. 

.l '" '" ~ ~ 
Lntl1nllfJQl1'lfl\lQl::"O~01. NGV ut'!:o1. LPG 

... ., A ..... , !iI "~' d .1 1 .. 
5. "lGllmJlfC'f1J4m.'.IJ'JfD4 'lfn::Ull~OOmlJ'U 4 flqlJ "Ufl O11lJO~LtI'Ull1: tlY'U 

1;~Lfitlll fl11lJrr1lJl1t'1 1'U011n ~LflflLif'UN1'I fl11lJ~~tJ1flrrnll.ll.f0'U 1 'U011 1" Ut'!::fl11lJloG'lfl'U 

,.{ 

.. n1'''' "" ., ...... d 1 6. "11JlftR U"IJ"lGlDnJlOlZ'f1J4m. NGV IID= m. LPG t1lJ1t1'H fl11lJfl~LtI'U 'U 

" .{l'U~h~'l i~il 
d .1 1 ....... "' ... 

6.1 O11lJtHLtlYllU tlYY"~rntlll (Relative Advanfaie) "0~fl1'U1fll1lJ flO 011 

U rr~~ooflil~l:: i llfl11lJl nfl11'U 1fl11lJJ 'U Afl11fl11lJfl~1~lJt10'U ~'U 1fl11lJ ':\1fl\11lJ 1 1.,u fI 'U ~ 
'" .1 1 ....... ~ '" .. .I 1 '" .1 1" ... ... !! 

1::~1l"0~111:: tlW1Y~1f1t111'UlJfl':lfl~"'U 'U1'Ifl\lQl:"0~N1'Ill1: tlY'UflHLrf1\1Jflt YOlfltl~f11~ 

~ "'.1 1 ... '" !iI "'.! '.1 1 ....... .1 
fI~fllJ tl10N1'Ill1: tlY'UO'U'l l'Ifl\lQl:"0~'U1flnlJl1J'Ufl1T11t1'U~11111: tI"'UlY~lfltlllll1:lflfl 

1~ (LY'U t\'1'Ulrf1\1Jflt .(l'Un~fllJ t110.{1'U~'U'l) L;1'Ua~thtltVt'htli'llmilJtlolJi'1l'U1fl11lJ 
JI 

.J! '" ,~ ... '" l' '" .. ~ '" 6.2 fl111mOflY!! (Compatibility) t1lJ1t1tH fl1"O~ t1lJ'U'U1Jfl11lJrrO~flflO~flll 

,hUtllJ fl11lJ140 U1'l:1911'U1illlJ~rrlJ1;flfb'U1t1'li"o~'lJy'UJ'UUllao 
, ... ., ., .J! ..e, 1 ... 

6.3 fl11lJ~~tl1flH10fl111Jt'n'lJGl1J"WY (Complexity) t1lJ1t1fl~ fl11lJ~~tl1fl 'U011f1': 
JI 

tlOlJi'1l'U1fl11lJU'U'l 'l1l1gtM 

6.4 fl11lJrr1lJ11fl1Y011tf~lflfl1l1YN1'I'ft (Qbservability) O11~i1'U1flnlJJ'Uff1lJ11fl 
urr~~ 1,r~i'llff11Lif'U111:: ltly'U1'{11 ff1lJ11fl111 '.{U«1N1'I rr1lJ11fll~lJNafl l;;lJllt1''{ lY'U 

O1lurr~~OOflil~fl11lJ111:t1V~ O11iil1,::aflim,,;l 

... ... ... .. ... .l" '.1.... . .1 7. 1T1J'I"ftD t1lJ1t1fl~ 1l~llJ11~1 ff1lJflllt11 tV1f1"'UO~ 11lJ llMl"O'U~~ U1'I:: 

lf1t1U'1~1'UtlU1t1~1'U~1~tl1oG'O~ 
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... "1 ""4 ... .!!I ........ 8. G1JU1G7U t1111t1tH nn1fN 1n~ l1tNtHIl'tl1l't un:aJ9Wnl' 

fd fd ... : .... .l .... 
01. NGV un: 01. LPG 'l'tf)nfu,ntJtJl11tJ''Jf)'l'tn~ 



et , 

1. nql!ltlfll~LNtJU'W~\J1fllnJ 

1.1 fl11lJlflJltJ'UtH\J1fllnJ 

1.2 flll&HtJU'W;\J1fll~lJ 
....1.., .., 

, 
"" 11 ...... 2 

1.3 U\J1fl~LfltJ1fll.Jfll~tJtllJll.J\J1fll1lJ 

... .., ... 1..1 .., 
1.4 U\J1fl~"tl~fll::1.J1\Jfll1pt~n\J 1UfltJ1fll.J\J1fll1lJ 

II 

2. fllli~a\J 1 ,ua::';\Jpttl\Jfll1i~a\J ,,, 

3. U\J1t1~l~tJ1nl.Jfll1i'l.Jf';l1Ul1 
... ..I ..... .. ..... 

4. U\J1fl~lfltJ1fll.JfI'tllJ1nlJf\J fl'tl1Jflflnun::fI'tllU'Wl::fl\l 

....1 ..,... _I 
5. U\J1fl~lfltJ1flmml!lw::nl~1Jl::"lfll 

6. fl11lJfl~tJ1nl.Jfll'S lfRl.'11lJlJfl~ 
.. ..,.1.1 ~ 

7. ~1\J1'fJnlflfJ1,.tl~ 

.. , 
1. nq"Gft11IHtJU'ft1,.lft1UI 

1.1 fl11ljlf)J1CJ"tH\J1fll1lJ 
II .. II 

fl11lJlflJlfJ"tl~\J1fll1lJ,r\J 't\'ij6'hfthijfJllJ'~lfalfJfh\J 1I)f~"tl\hlJl1~fJtf~1"tJfl~il 

h"tl{ (Roger, 1983 : 11) 't\'ijfll1llftl11lJlflJlfJ&~fJ1nl.J\J1fl'S1lJ'~11 

\J1fl11lJ lflJlfJii~ tl11lJfi~ 'lfli fllnJalliillfli If;tla~ 'lfli COJ ~i1"\lfl1Jflflalf;tlijg\Jl\Jn~tllJ 
II 

\!\J COJ n1\J11l;1\J"tl~ 1lfliun::lfl~fll'Si'l.Jl'llJl 

1 ~ ~ 11 1'" ., ~ 
'''tl' l1ft::1llJfllfltl1 (Roger and Shoemaker, 1971 DH \J1\J~1 tlWn\Jn'S, 2534 : 17) 

't\'1lf;h'ln~fl11lJ'~11 \J1fl11lJ lflJlfJii~ U\J1tl11lJt1~ If;tlLLl.Jl.JUH\J';~l;1\J1ifllnJalliilf;tl 
~ .. ~ • !It 1 . .Iet ,~ d ... ..... at 
U~"tl~ .~1Jtltlan~lfalfJlJtlnll1J\J"tl~ lflJnlJtl11lJuptflptlnlfln~nl"11tlfJtl~ ltlfJlJ lf~tllflfJTll 

~ " , ~ • , 1.J!41 .. • 2 d • 11 ~ tHUlJ11\J1fll1lJ\J\J COJ '::LflfJQfl\Jl tJ ~ '\Jn~tllJtl\JlJlfltl\JU"C11flptllJ Upt{l11Jflflft 1\Jn~tllJ\J\J 
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i'1J{-j11rJU'UtH h,,j ,,1J,,1u 'Hlf) 1tnflrJUflf~Ulfl 1"Vfl11lJ,,1U'Uf)~1JflfllH):lrJU'fl~f)~~,,aU 1 11 
. " 

'ha~1'Hfh,j'ulrJuu1mllJ 

~ ~ ,~ , .. , ... 
1J1"U~~ (Bameet, 1953 : 7) "fln110~fl11lJ'HlJ1V'Uf)~U1flnlJ11 lJfl11lJ'HlJ1V 

f11f)1JfltllJO~1~f)~'119h~ , f)th~fl~1~'U11~ f)1'UrJUUU1fl11lJfi" ''H,j m,1.IiiU'Rl'H,j 'Hlf)a~ ''H,j 

,f~~a'1lJ1'OlJf)~1,1uUn:f7lJfia'1~~1V1.I':n'1'r1,f~tf1 ua:~1,jn'1lJ1'Od'lJfia'1~~1V1.I':t'I'1'r1,f~ 

... ., l' .. ~ - ~ 1J"t " ,......, , 
It'1'OVl lYV1.Il:'rI1J ( lJl:1JiJ'rI"lJ,,: 20) ,. l'Hfl11lJ'HlJ1V11 'HlJ1VO~ fl11lJfl" 'HlJ ml 

.1'"' -, , .. .:;, ,.01 ... , ..:I <I,"",!'II " 0 " " .01.1 
1J{)1J~ 'HlJ 'Hlf)fI~ 'HlJ'rIa'lJ1IJSfl Ul:1J1JfI~fllJ''HU11'H'f)Un11l1JU'Uf)~ 'HlJ fl111 'HlJ U'rIU 

1 '1~ .. fl' .. ,~ .01 .,,, !, '" 1 ' lJ ,. 'HlJ1VO~ fl11lJ 'HlJ'H, 1J1~flUf)1n:lflV "VUiflV1n1Jnf)~U1flnlJUUlJ1flf)U u~v~ lJ 

" " ,o",;'rru fl~IJSf)1J'H l f) ,,jIJSf)1J U 101 ,lJ,j'U 'Hl f)6~ 1,j'flVVf)lJi'1J'H If)1.Iiila'lIU 1m ,lJUU 

'1flti1~1n"fl11lJ9i1~ , .r~flril1~HiKu f1'V;~a'1lJ1Hr11.11~-j1 U1fll'lJ fif) a~ ''H,j , 

.01..... .I,., "1 ~, ,! !'II ,~! .... ..' '1 d , 'rIlJifl"'UU UtHfllJ'HU~ "vtH 'HlJ, UUa'1lJ1l0l1JU "'rI~UU1fl" 'H'f)a~'Uf)~ f)VH 'fl~1lJ U 
" .. 

m,~"au, t-j1,rJU U 1fl'llJ'Hl f) 1,j,j'u f)dn1Jfl11lJfi"'Uf)~u9in: n ~fllJ,j' ufif) uu 1fi"'Hl f)n ~'Uf)~ 
, ',..:1 ", ,...., ... <I !'II , ,.I ,~ 

1J1~f)Vl~f)1tlm UfI~fllJ'HU~U~"f)lJ1f)gf)mHfllJ'HU~fln'1lJ1'Ofln1Vl1JUU1flnlJ 'HlJ'UUlJ1 ,. 

., ... " .. ., .l .t <tI ., 1~' !'II .l" 1"" , ... 
'rIU'rI 'Jf~'U~1U1'VYUU mllJft'l'1lJ1l0'" "11l1JUU1m'lJIJSU'HU~'Uf)~d'~fllJ 'rIV O~UlJ1":lJm' 

i"U1lJ1f)th~lJlfllJ1V u9iflU t11U' 'HtV' Un~fllJ' 'rItl6~ 1,jflf)vijfl11lJ{ua:tlf)lJi'1JlJ1m'h~fl1';~ 
., 1~' !'II .01, , , U1J ",11llJUU1m'lJ'rI 'HlJf)tl1~lJ1fl 

1.2 fll'LHtlUyt;Y-lOlllJ <Diffusion ofinnoyation) 

U1flnlJ9i1~ , "':'~1q':1J1Jd'~fllJ1~"':~f)~iiml'lNVU";1,,tlii'''~~'HlJ1t1d1ti'V fif) . " 
iKf)~fll"1.Ifttluu1.la~"q~01'lJ'Uf)~fl~lJl-l11'HlJ1t11,,tlij~tfth'1n"fl11lJ'~.r~U 
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UflflYUa::fUU:: (Kogel'S and Shoemaker, 1971, p. 18) '.\'ij011hft;'i1niilfl1111~fN 

011 lNtlU'W; 'U 1fl1111' ~'h l rJ'U O1'i tltlll i' tlfl1111fliilua::oG' tn.ln,j~hnj~tN1Jflfl "'11 l tlfl tlll1Jflfl a 

1 .!J...., ... ,... .. ",.I '''' 1 1! ..!J 
iiltltll"tlrrtl111tl'lSf)~flH01H'iiI"tlrrf)rr1' .~01'tltl1l1t1'::~'Utl~fltl flHrrl1~~tl~fI~flll 1::tIti 

1t11'U1i1111ua::fhutlllfl1~tf~flll 

l1l'f){ Uft::111lfllflf){ (Roger and Shoemaker, 1971, p. 18) '.\'ij011'1ffh~hniilfl1111 

~f)~011lNtlu'W;'U 1fl1 111' ~'h lrJ'Ufl1 ::tl1'U O11~'U 1fl'i 111 Qflatltl'11 Fh'Uytl~flH011Sf)rrl1 
, , .. '_1 '" ~, '" ~. , , ... 11'" 
'U'lS1~'::tl::na111'U~ 1Jtl~rr1l1'1Sfl 'U 1 ::tltlrr ~flll 'U 'Ufltl 'U011lfWU'W'i'U 1fll1l1fJfl'lS'UiiI\l::~tl~1I 

~ '" ~. tl~fltJ1::flf)tI 4 tJ,::011 iiI~'Ufltl 

1. 'U1m111 

2. Ytl~flH01'i'tlf';l'lrrn 

3. Y1~nft1 

4. tt'1I1;fl''U'::tltlU~flll 

1. 'U1m111 (Innovation) 

fl1111fliil O11m::';1 11lf)ii~~tl~~1Jflflal..1'U'h,rJ'Uii~'111.i4'UtldntlO1'~1Jflflai'tlf 
, .:; ~!It , '1 d "!It" "'.!I ' 11f1 ~'U 'U m'U ~ tl ~ 11 11 iiltlfl1111l'H 'U ~ tl~ 1Jflfl n. ~ ,:: I lJ'U lfl 1 tl~" iii fI 'U 01'" f) tI tt''U tl~ ~ tH 1Jfl fl a" tl 

ii ~J 'U tll, '1.i t1,rJ'U ~ tl~, rJ'U fl 111111 11 1.i ''W 1 1::1J flfl atl uii fl 1111 f '~tl1ntlii ~J 'U 111':: tl:: nal11 it ~ 
upifj'~ "'i' .\'itll'U 1fl1111ftiil~':: tlf)lIi'tl11; tltJn1tt'1i 1 iiltlO1, ~iila'U,,~ \l::tlf)lIi'tI 'U 1fl111111;-tl ,1.i 

~, .. .I '''' '" 
'U'Utt'1'U11'U~~'Utl~fltlnflllw::~tl~'U1m'1I 

nflllOl::~f)~'U1m'1I (Attributes of Innovation) iiNa~f)tj'''nfl11111!1-fl ''Uo1, 
.. tI tI 

tltllli'tI'U 1m, lIU"fl~l~n'U .~flW nflllw::~tl~'U 1m'i lIU'U Ul111' t'Ul tflU'~ , .\'~~il 
tI 

1. 'U1m'lIu'UiitJ,:: 1tl'lSU~f)~i'tl11ltl'1.i (Relative Advantage) 

2. iifl1111Uf)iilfl~f)~ntlU'U1ftiil 11;tlfhiitlll 11ltltll1,riilJl'UflHtf~flll~tl~~i'tl11lf)'1.i 

(Compatibility) 

3. 'U 1fln lIii fl1111~~ tl1flaitiaftl'U' 'U fl1" oG'l" ua:: ,h 1 tJ, f1l1 fl~ tltllY1tl~'iiI 

(Comlelexity) 
tI 

4. 'U1fll1l1U'UU11111f"h 1tJfliilaf)~ ''''.\'11lf) 11.i (Triability) 

5. tt'1111'(ltT ~'fl",..1'UNa~'::lfliil4'U 1.\'iiill''U1Y1tl~'iiI (Observability) 
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2. ytN't1Hm'li'11f'lil'lffl'l 

f11'lSflffl'l'~fllfWU111U1nlnnrU LfJunl::111UnllLFU.JU'nl~trl1\lnrl,uhu'ln 
U1H,~'lil1 'tJ6~ui'11tnnhuYfl~'t11~f111Afl 

3. "1~L1al 

LfJUfl~fltJ'l:: nfl11~d1fl'll , Uf111-n 11'l W In'l::111U f111 LHfJU'n; U 1m UJ 1 ~fJ1U ftl::' U 

U~"fl~n'l::111umHr~aU'''~fJ1fl11U1n'l'llJ (Innovation Decision Process) 4~LfJU 

4. trlJ1yn 'U'::1111d'~fllJ 

'HlJlfJfl~ 1Jflfla'HlflmilJ1Jflfla~'liLfJU't1Hfl11 a'lJlyn 'Ufl~flm 'Hlfl 'U'::1111d'~fllJ 
,~... .... .... '" M' ....... at ,..1 ... }I ' .... 
fJflfJ.~a'lJlYn'::'l1lJ~1nUlftOUa'1~'Hl't1H1J'lI'Hl'1lJnU'H'On'::1I1m' ~'t1lJLIJ1'HlJlfJ'l1lJnU 

" " ,:: 11 11 d' ~fllJ , U n 1 'l ;1n:w 1 n 11 LHfJU ft 1 U 1n" lJfl i' ~ il ° 1 .. 'H lJ lfJfl ~ n q lJ tJ'l:: 'Vl 'VU' U'''~ 

nl~''t1'nlJ'H1Ufll . " 
'lnUU1fi~ 't1q:waLnfJ1fl11m"HfJU'n;U1nnlJtl~nrll1,r~'HlJ~~H~U U1i'fJ'~ 

UllJlfJUU U1't1H' Uf111filfl11lJ'~1' tfl~ti'tJ'::n011"fl~fl1' LHfJu'nlu1nnlJ'h UOnL'HUO.ln 

... ,.. .. JI ...... M .... , Ali '... ... , 
''nfJ~UfllJ~1U1m'llJUt11fJ~lJ1JnfJ U"0~"fl~'V0~'t1Hfl1Hfflfl'11 '::fJ::l1al Ua::a'lJlyn Ul::1111 

d'~fllJL~llJl'~fJ1~0~t\'1fJ UOn'lmrUUU1fi~.r~nrll1'::Y1fJtrum1\jUfl11lJfift"0~fiifJ't\'Olh~ 
Yft, tU 'h U1m1lJd'1 'lijjnn LHfJU'nlOdl~''HlJl:: a'lJ nllL~lcj'::1111 d' ~fllJ~,::,fJu , tJ't\'l ~fJfJln 

J uilo 'lilll' tJqm1 'nft'nq~nl 1lJ~L'HlJl::trlJOflnlJl,r UlO~ 

.... ~ ,..1 .... 
1.3 m::111UmU,enU lLOfJ1n11U1mUJ 

1 ~ ,JI...,.... ... ,..1., !It 
1"0' (Roger, 1983: 161-173) ,,01l111fJ11 m::111Ufl11~~a'U tLnfJ1n11U1mllJL1JU 

..I .:. ..1M ..., .... ~ , ~ ,JI.... t !It ~ 
n'l:: 111U ml't1L 1lJ' lnml't11J ,,,n1Jflfla ('H 1 O'H U 1fJ~ftn U 'flU) ,,'l11fl11lJ ~L1JU flHU 'l n 

L~fJ1n11U1n'1lJ 4~'h'tJcjn"'a'!H,rfl'Ufl~~n9iOu1n""lJ 'lmrUt~LnftmHr~aU"fJOlJi'11 
... a I'"' JI ... : ~... 0 '.1.1'" ...... ar..l 

'H1fllJ{)'fI'lIU1nnlJ t111JflflafJOlJ'l11U1mllJUu., nt::lJfl1'lU1U1nnlJ lJlJ{)11~Un::1I1fJ't1qft 

... ....... .... ~ , ~ .... , .f.1 JI 0" Ali 
flO m1fJUfJUfl11~ftnU ... ~m::1111,Jfl11ft~nnl11,J"::lJl::n011"1fJfl11m::nl0fJH~OL1,J0~ ua:: 

" "" " 'fl::fJ::l1al1ftfJ,r~il,r~u1,JUn1Ylfl11t\'11,Jfl11LHfJUft;1,J1mllJ~'t\'jjfl11fJOlJi'11lJl1,Jl1,JUli1"h 
.... ~ , ..I.... , ",.... ..1....1,.........., , !It 

m'l~ft·,,1,J '''fl~1JflflaLnfJ1n111,J1n11lJ lJ 'V1'fq~nl'llJnlnft"1,JOfJHn1,Jnn1,J ~ U~'IJ1,J 
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(a series of action and decisions) 

" " " iUflOU'U0~fll::1J1Ut11liflftU 1 'a'11111t'lrrltl'~00fl1l11~U 5 iUflOU .r~il 
" II • II 

1. iUfl1111f (Knowledge stage) flO iUflOuih~flfla '~fiflU1fll'1I1~Ufli' ~lllflUa::'~ 

f y. ,,,; QI t .I '" fl~ JI "" 1.1 '''' '" al 
Urr1~t11fl1111 fl11111,.1 tlfltl1fl1JU1flllllUU .~l1J "1I1flUOtll"W~ fl'UUogfl1Jfl1UlJnl1~ 

~ •• ... f..l., 1 t .I. ~ ... .. 
l::1JUn~fl1l1'lU fllUtllI fl1111 lfltl1fl1JU1fll'1I U'UUUU1J~OtlflllJU 3 ftfl\101:: flO 

" - fl1111ft1;fJfl'J::t1Ufl11U1fl1111Uuiiog 

- fl 1111 f1n:: 1fu1flll1l0fh~ '"n::1t1111::a'1I ~~ '~'lflafJt1;0,sonIHt111aOa'11 
~1~ '1 t11'~fl~fJtlml~flllmtlUtlfl1r1U~U 

f..l., .. t. fII .. ~ .... 
- fl1111 lfltl1fl1J1il111'11fl'U0~U1flllllUU '11'1U t11.1illll'l1flllJU,.ft~~1Ua'::f)1fl 

· .1..1 y., QI ~.. 1 : ., ..I QI QI "". 'a I ~ ~ 
OtlHt1U~f11"1111'11t1f1flllflU,.a~~1Ul'l'tll,.ft~ fltll~"1::U111UflU1J1UlIl1fl'::t1l1fl lJ llJU"U 

lfltll1"0114tl'1l t11'~fl~0i'1J';l1U1l,"l1flatl~H '1 t11liiU1U;1111ud'~flll ua::t11l 

~fl~Otl1Jti' ~flllmtlUOfl ii1Jfl1J1f1~01Jflfla 1ut11,no 1 1fliiflt11,iifl1111f fl11111~1 1,1 UU1fll111 

" " ... "" 'Uuu 

" " . " 
2. iU1~" (Persuasion) 1~uiuf11Jflflft1iiflfl1111fUfl'l01Jt1;0 '~'101JU 1flllllUU 

y. ..I '" ... .. l' "" Y. ..;,~ .. 
1Jflflftt::Uft'1~t11,,02Ja1fltl1fl1JU1fl"lIfJtlHfll::fltl101U lla::flfl1111t1111t1,.02Jftfl ",.'11011 

; 111tl1J th:: rr1J t111 of tbui1,f~ 1 ull"uuua::fJU1flfl11 t11,~ .. ::i'1JU1fll'JlIJ U1I1 1 " .. ::no 1 1flOfl 

" Hn~t1;tlHrUatltld1~" ,;~ 'ull"uulla::tlU1flfl 

t '" ~.1 ( .. ....1... at ... .I • 'a I' QI "" 1 · 3. 'UUt11'flflll-U 11 DecISIon) lflfl"UllltJ1Jflflftfll::ll1fl'fl"1I.~U1 lJ'lt11'flflUU 1111 

,::tltllli'1Jt1;tJ '~tltllli'1JU1fl"1I t11,iflftU 1 '1I1ntlU t::ii1Jfl1J1f1 n1l0~t11nniflt11' ,., 

... • ""al l....1 "' .. , · U1flH1I1"0~1111lJ':: tI'IU,.tJfI'::tlOll'1Jt11fJ 11 

t 0 'alaI"".,... . "".I... aI- -- .. a' t 'al 4. 'UUt11'U1 lJlJ01Jfl (Implementation) lflfl'UUl1IfJ1JflflftlJ01Jflt1l0-u1U1fl"lIUU lJ 

1 "~~1I::1~tl1~fJ~tl1Jt1111 tlgtluutla~,.q~fl1l1lfl1t1U Ofl 1dofl1111flM 1 t1~ '1 '~i'1Jt11,,11 hi 
" tlgU~OdH ,; ~in::iifl11"'U t1 1~fJ2Ja 1 \J'uu'Utl~fl1nh' tltI guii 1 fltlU1U 1 t1qi1Jfl1J1f1'U0~ 

1f1t1,rl~ri~1ft';1I11ft::1Htlll";1I::1,rfl1111,s1t1lt1aO~lUlflflUfltl1Jfltl1l1~1t1111t1~l~~1I::1i1l1" 
U1flHlI 
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• II 

dlMi'lJU\nfi9t'Uo.:aOl::tn'Umnr9ta'U'tliiv1nlJ'U10'nlJU'Ul~'Ull'U1'rlH'1ffli'v1~ 
II • 

'rl'1lJo.:at;'9Tmj'U'Uo.:aOl'ln9tOl'VOlJi'lJ'U101'lJ1~or.h.:ai9tl"'U U'Ufi01JflfltU1~a::1Jflfla,::ijOll 
., ttl .. ~ " 1 J " .....d , .... VOlJllJOlClJfClJf.:allJ'U'U 101llJ MlJ'UO.:atl.:afllJ 'rlV'UW::'U o~ 'U l::9tlJ'rlll~o~n.:ao'U 

_I ...... ,.1., .:I ~.,.,.,., ., 

lJ'::lIl'rl'Uo.:aOl'~9ttr'U 'lnV10lJ'U101llJlJfl11lJ{llJ"'U1I0lJO~l10UVOlJllJ'U101'lJ 

19tvi1 1 tJu& 1'U 10lllJ~~ "ii'U'.i' lJ 19tvil t" o1Jflfla lI::ijml VOlJi' lJl19tl ~ 10-il'U 10' llJ~ 
VOlJ i'lJ 19tvo.:afi'ml 'U omnmr'U '" l1Jflfla~ijri1'U 1~V1'o.:anlJml ~9tff'U' t1~V1nlJ'U 10n lJij 

'1'U 1'UlJl0 .. ::';1' 1fti~l lOll VOlJi'lJ'U10l' lJfla.:a J'UMlJ1VO.:al 'SUl'1lJ1Hl'; l' 1fti~nm'S 
., a .1 1 _I"" _I' ...... , ,,,a AI.! '-'It-If"" ~ .... VOlJ'SlJ'U101'lJll1'U'U "tJLlJaV'UlllJa.:aM'U1V'UO.:aOl'~9ttr'U " 111amH flO'll l1lJ'JlnV1,.O.:afllJ 

Oll~"ff'U' tU'OVa.:aJ'U10.:a 

~o.:a'rlHm,Sotrl'S~'fl'Um·HNvu";ij8'rli,,a~om'SVOlJi'lJ'U10nlJA'1v (m"~ 2) 

~10VH1~'U "'1'fSo1Jflfla (lJl00-ilS0lJ1aW) trrHon~'::Muof (Awareness-Knowledge) 

~.:a.(o.:a0'S::';1Mt"Vflf.:a''UotilJ~VOlJi'lJ'U10nlJl'UMn.:a (Later adopter) ti~'S1OllVOlJi'lJ 
: ~ ~, ..., .4., .., ~A Of ., 

'U10lllJ'U'Ut::v.:a"l1a~ yo.:a'rlHOllnotruua::aO\lw::'Uo.:a'U101'lJlJfl11lJnlJ"'UlICIJf.:a0'Uua::0'U 

ua::n .:aNao'::'rllJ~oti~nOll VOlJi'lJ'U 1011lJ 1 "von';1' 1fti~l lOll VOlJi'lJ'U10nlJfla.:aMl 0 

1~1;f'U1~ ~10VH'~'U Petrini ua::flW:: (1968 ~H''U Roger, 1983 p. 207) 1A'';1OllRo\l1 

.. "".... .... t .d .... .... y. l' , ....d 
In\l~' 01 'U o.:a tr119t'UlOV10lJm, 'S lJ 4'U 10" lJ'rl tralJClJflJ .. o'U "VN1'U'rl HYo.:a'rlHm'S t'fOtrl'S 'rl 

U~O~Hn'U "lJ-i18olJ1a1f'U 1~'U ij~Vt'I'1'Sm'Ln\l~,'1fNal~'U~Ul"oltdlMi'lJ'U10nlJ~ij 
., ., y." '... ,~" .d ., ... ..s........ , .. fl11lJnalJIJfWlo'U'Uov U~t'fo1Jflfla lW l'1M'Ul'rl"9II'Un::lJfl11lJ{llfityOlJln\l~'nllJl0 'UO'W 

"" ! .. .... y. ' ~,~' ... ""1 ' , ... 'rl'U10nlJ'U'UlJfl11lJClJflJ .. O'UlJl0011 \ll "I'1o.:a'rlHm'St'fotrl'S'rl lJlMlJl::nlJ lY'U nOlJ1a1f'U 
, , ,"" ., .... y. ..; AI., ., ~ 

lNVU"''U101'lJ MlJ'rlt'l'a1J'WWlo'U Na'rl~1lJlJlf100~nOl'VOlJ'lJ'U10l'SlJ"::"Ila.:a 



I. ~n1!lW::'UtHtJ'lm~2J 

1. ,.h:: ltl'll'U'lY.:alfirJ1J (Relative advantage) 

2. tl'l12Jl'lfltJ'~ (Compatibility) 

3. tl'l12Jt'I'~1J.1J~t)tJ (Complexity) 

4. m~,h't.Jflflat).:a'~ (Trialability) 

5. m~ff .:a1fl911ittJNa'~ (Observability) 

n. t.J~::1flfl'Ut).:aml~fliitJ 1 V, tJml tlt)2Jfm1~t)t.J~lt'1'1itJ'lm12J 

1. ml~fliitJ1n::~mJtltla (Optional) 

m. ,st).:afll.:am'Satltnl~1.ntJmllNtlll'n;tJ'lm~2J 

O,stJ at)2J'la'll'tJ 't1~t) atl1Jtltla) 

IV. ~n1!lw::'UtH'S::1J1Jff.:atl2J 

(l,stJ 1Jlnifl!ltJ 1::~1Jltl~t),htl1tJml~fI~t)atltn~ ) 

. 
~ JI.", 

V. tl'l12J'ntlltl12J'Ut).:al ~l't1tJ lf1'n9lltJ 1 

VI. ~nllw::'Ut).:a~f1JtJ'lm12J 

tllml1ikiiYli"atiei'tl11ftl1fJe"'tJ,.lft11" 

.. .. 1 ~ (&1fJtJI1fJ-Hlft Diffusion of Ianovation .. e~ 11.e1, 1983) 

17 

tJt)n'lmftJ'lnfl1'n~ 2 V.:aUt'I'fI.:a 1,rlittJ'h~n1!lw::'Umff.:atl2J LYtJ 1Jnnfl!ltJ'Ut)~d'~tl2J 
'" 1 1! • I .. ~.. ... I '" '" '" t1!11 i1 "'~. ., '" ua::'S::f\1J tlHt1l1~lfl'S6'Ult1m'Snt)nl'SYl2Jmn'f\91t)'1S~ntJlla::ntJU~ mlJtJ ntlYl2JNan1Jt)91'S1 

m'Stl62Ji'1JtJ'lm'S2J1't1~~'ltllWfltJ 
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• tI 

v~, 1.1 o 1111u tlfl'S 1m'S V611i'1.1U 10nllLflu HfllInl0tl1111YW1V111' U mH1 ~Uf;1I'\16~ 
~ JI..I., ~ • ., .1 ~., ~ '01 Q,r 

1'11'" U nnull U 1" 1 Vi 'IU 0 U U fI 1 1 tl 1 1 11 n 11,.. U 11 'S :: ,., 1 H 6 fI 'S 1 m 'S v 6 11 'S 1.1 U 1 0 n 11 U fI:: tl 1111 

"'V1Vll1'\16~Lrl"'U'1~i9llUl '~'~LfluaolJw:: l~vfI'S ~UfI:: '~Lfluu'UfI'S ~ HfI~flll1l1n::Lfi~'no 
'1U1Ufi'm''S1I~lrl'''U'1~i9llUl'~9l11uum'S'um'SLHVll''';U1m''SlIJu m'Sfl61.1UU6~9I6fl1111 

~ J/..I.... ... J .. Jf. ... d ...... 1 .1'" ~ ... J 
YW1Vll1'\16~l'1"'Ul""'9IIU1t::Ln~'\IUlIlm1l6~Ultl1111tl~l"'UV611'S1.1 or~ ~V1JOflUa1'::Ln~'\IU 

Lrtf);jm'SVf)1Ii'1.1U10'S'SlItl'S::1I1W 3-16 ltl6fl;U~ , U'S::1.11.1ft~tlll fl1v,.,anl0~U1fl'S'SlIl'1n~ 
• Jf.... • .. , ~d. ... ..... .. .... ~ :: • 

01l1l~VOll'S1.1U 10'S'S 11. lU 1UlIl0or~ ,,1101'S 1Yfl0lJ 1.1'SW OUlla 1 U 10'S'SlIUU Ul111'S01HVU Yf'S 

'
.I'~' ~ 1 ~ ...... d J/ ~ J/...... .:: 
1J "OV1~O~1~'\I1H ~Vf)1"vmlU~lU111l"'V~'flOUf)V'lm'1"'Ul"Yf9llUll"lUU 

1. ~1U1911U1Inll tl1111L~f) fhuvlI ~1U 10"1I~1l"';l'1111' tl,j'~U~~fl1.1fhuvlI"';f) 
.. ""'''' ... , ..:I ,..:1::... f~' ~ ,. .... 

fl1111''If)''1I0~L~1I Un~tlll1Jtltlfl Un~tlllUU'::Ln~tl1111 nOflf)"lU lIVf)1I'S1.1 

2. ~luifll"fJ1lfifl"10ml~1JflflfUflV;Ufl1.1U1.11.1UHU;1f1U1.11.1uh m1tlnmimh~lfh ;j 
fl1111fa011'\1f)~L~1I~f)dU~1 '~6fJ1mtlgvuutltN 

~.. • '" ..... "'" .... ...,1 
3. ,,1U ,rr1\1! 0 .. U 10'S'S 1I1.1H f)VHlI 'S lfl 1"'" ~LnU 0 11" 1Jflfl fl.:: VOll'S 1.1,." o oro,., 111 1 

tI • 

'f'l~ U60.1011U1nlll1UuUtl,:: lV",rUfI::lflu;;~tH01n;~CO) 
~ .. , .. ., It.... ..""'::....... , • 

4. "lUfJflllm'Sw U101'S1I fl"'\IflUtI~01.1fJfl1l0nW"1JflflflUU CO) VflOf)f)~ 1Jflfla.:: 11 
.. 

Vf)1I'S1.1 

~ .... • ~ , • ..1.2' J/ .... .. 5. "lUU~flll1Jflfla'::flO"1U'\I0~ "'11",,1 "'a'tllYfU~flll'\lf)~flU'\Ilfl~flVfl1Yf LOfl 
II II. , 

Utln:: U'S:: lU V 1.1 U9I1.1Hfli' ~Utln:: 'f'S::lijV1.1UUlflua~;;ft~Ln~U;;U '~Vl0 UfI::~f)~ 'fnfllU1U 

01"::1I0~000 

6. ilty,., 1~1Ufl 1111~~Vl0i1.1.f6U '\I0~U101'S1I ~1U10'S'S1I;j1i on' f~~~Vl0.1.1.f6U 
tI 

1Jflflflf)1\l '~"1 '.ua:: 'f'l~Lflu ';1 '1l'U1m''SlIUU CO) 6,. '~i'1.1m'StlnLU1I 
tI 

7. t\'lUHa1.h:: lv'I,r ~lU1m''SlIUU '~rl6' 1l'Lflfltl'S:: lV'I,r9lf)~i'1.1 mlVf)1Ii'1.1.::lr!U' 1.1 
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, ., 11!1lJI }(., .. .. 1 1 ~.r ~ 
'\Inn'l'ma:flllVtl1JHJflll '1fll.'\Itl~~'\I1.J'\I10V'Uft 'Ul'\lftfll ~1Yl"1Jl1l'Ufll" 'UflH'U llJ'U 

~ .. ~." ~ !1" ".1 "".. ~ QI ., IlJI ... 11! 
flll"fllJl.~~1'V~~"fllJllJ"Vl1afl 3 lJl:flll YllflV1'Utl~fll.JflllVtl1Jll.Jfll.l"f)YlfU1Y1'Uflll 'I 

: QI,I ~ QI , ,.I.! 
'Ul1J'U1Ytll"a~fHfttl lJ'U 

1. afllJtu:YlHU1:Ylfl1 

"li' ~ :.,,1 ~ IlJI 
2. flll11.J,'\Inerl1"l'U'Ul1J'U1Ytll"tHUa::fllGJf 

... d .... ,.. IlJI 1 ~ QI.l 
3. fl1l1JflfUl1'UYl1Jftf)fltuafllJtu:'\Itl~fll. 'U 4 "l'U ft~'U 

flll1Jtl~111'UU1: lVWli~lmV1JlnVl.J 

fl1l1J~~V1fln'a1.J'i1.J4tl'U 1 'U flll 1" 

fl1l1Jerl1Jl10 1'Ufllnf~lflftll1'UNa'l 

fl1l1Jl'ltl'U '1 

.. 
2. ftl1tl'ilh1, ua:f"fle"ft1,tl'ilh1, (Deeision Making and Stqes of Decision 

MakIng) 

fllHiflff'U 1 ,ijafllJtu:l~'Ufl1:1J1'Uflll (Process) flanfttl 1~'Ufl'fl111J~~f)~~hlU'U' U 

Carroll ua: Johnson (1990) min')' fllHifla'U1~u~'Ufl1:1.J1'Uflll:b~1Jflf1a flll1Jl1;tl 

.. ••• .1 ~ ~ , .. QI • 

tl~flfl1till1'UftYlHlatlfll11tlfllllatlfl 111.J111JUa:lJl:l1J'U'UtllJa'\ll1frl1lflV1fll.JYlHlatlflua: . . ...... 
flll1af)flYl HlatlflYlflYl tyft 

Barnard (1938) flan,h fll:1.J1'Uflll1atlflflll~fla'U1'1~'U1Ylf1ijf11i~,:afl'l'U1'U . . ... .. d.. . 1 .. ~ ~ 
Yll~U'tlfl'\ltl~fl111atlfla~1Jl1l1atlYlHlflV1 .~flflf)Laf)flYlHlaf)fl flYll~l1'U~'\I'U1Jl'U'ULtl~ 

Shull, Delbecq and Cummings (1970) flan'll flll~fla'U1'1~'Ufl1:1.J1'Uflll~1Jf1f1a 
lflftfl1l1J{fffl9ttlUllfl{)flllW9tH'l ftl1JfllUV1JUa::fl1l1Jl~tl~ijtld ;~lnfl"q~flll1JflllLaf)fl 

... • '.1 ' ........ 1 .. ~ -" .... !3 1 l"tl'Ul lJ~frfl1"fl11tuYl"~lJll10'Ul .~llJ'UllJll11J1V'\Itl~fl11ftfl"'U , 
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JI 

i'Uflo'Uflln'9tff'U 1 t 
JI 

flll1'tln:a10l::tJl'Uflll~9tff'U1\l"o~1JfltH'nj'mnhoomi'J'U 2 i'UflO'Uthflty mhltlO 
II II II II 

i'U flO'UU 1m i'J'U i'Uflo'U fll1~9t ff'U 1 \) ulI::i'UflO'U 't1 n~l i'J'Ui'Uflo'UtlltJ'H n~ml"9tff'U 1. u~1 'U 
JI JI 

fllUI01Ji'tJfll10l::,ht1'U 1 mj 1Jflflll]j'0\l::Fh'Ui'UflO'U1Jl0011 2 i'U~~Orll1 

McGuire (1989) oal1':h tl1fJ't1nnlmn9tfll1Rorl'11l~O lU'1JU'l11t ~ri~ffl1\l:an9tfll' 
JI 

flOtJff'UO~ 19tfJli'J'Ufll'1.h::1JltUfa~01JlI'lil1ffl1 (Information Processing) IrJ'Ui'UflO'U~l~'l 
" " "" . 

12 i'Uflo'U Oal1'~11 i'UflO'U~l~'l l'HalU ~floi'UflO'Uflll~9tff'U1'0l::l'Il't'tq~On1J,r'UIO~ .. 
1. i'Uln9ti'tJ'lil1r1'11 

JI 

3. i'UrI''U1t .. 
4. i'UI~11t 

5. ~'U(itl'Uf,;oll:: 
JI , 

6. i'UtlO1Ji'tJ ua::nJatl'UU1Jn~';fflJfl~ 
: • .1 

7. "'U'9ttl1'U0't11 
: ~, ",. .I ,2 

8. "'UUrI'l~'t11"O\ln"l1ffl1 UlI::'UO,.'U 9'1 
.. , ..I",. .I 

9. i'U~9tff'U1'fll1Ja~'YI'U0"'U'~ 
JI 

1 O. i'U,jglliifll1Jflll~9tff'U 1 • .. 
11. i'UrI',rtJff\{'UflllOl::l'Il 

JI .,411., til • 

12. ,.'UtI'UtI'Utl1t1't1n~fll'O'::'YIl 
JI JI 

'Uomnou 1Jn1JY1~"0~flll~9ta'U1"r'U fll1JflI11J't11Jlt1,.O~ Herbert A. Simon li'J'U 

.! .., : _I 1"'..1· 1 .. .I d1 ~ 1 ~ ,_Id.., nl9ttJ,.'UflO'U 3 lJ'::fll1 'UO'U'YIt::lnOOYI1~ 9t'YI1~'t1'U~"'U1Jlun::0 'UflI11Jl,,1 t'YII'l lJ01JOt:: 

.. '.! ...: J..I i'J .. .., .!l 1 2 d .., '_1' , , , ..,... 1 
fl9t11nl9ttJ"'UflO'U'U10~'YIl 'U110~111,.o~mlf19t11'U ., U11100nfl9tflO lJ11 1J1,.,::fl9trl''U t 

.. , 1 t.., ." d If.d J. ..,... 1 .. l' ,:, .., .!l 1 
110~O:: n:: 9ttl tfll't110 1JOfll1J~'YIlllflllf19tff'U 'G)f~~O~Hl'U"'UflO'UflH'l "O~flllf19tl1'U ., 

JI .. JI 

un:: Simon '~lrl''Uoi'UflO'U 3 i'UflO'UU'U10~ 

1. fll1UtlOUtJ::~Ii1ty't11 (Problem Identification) 

1'U ,j,::m, ll' 001 ,,; tlO '~11 mlt\''U 't11~01'r1n; ~ 1 'U ~1i1ty't1" 0001Jl 1 ,n~fll1J 

U'U Ifl9t,.O~ Taylor Oal1'11fll'l ulliJ'V't11J'U~~tll'Hi10'U '11 1 'Ufl~Oth~' 'YItI'l 'n~ijflI11Jfl9t 
• ..,..: , .. ,2tM ..I _~ ... d , .., 2M ,2"" 2" , 1 

l'H1J0'U0'U'YI11 11J0 "4 lJ'V't11'Y1UTltHm'YI10tJ 11111t1lJty't11 "flH't1'U~U111.~'t11JltJflI11J11 'U 
, ,JI 

't1111tJOl Qi tlulli1ty't11 '~'YI11tJg~~ 1i1'V't11tlU U 'U O'U ITt 1 1:: \1::11' 'U ~ 01.tll117 'U 0 11 ulli1ty't1 TrlO 

OVH 19ttJ'~'YIntJg~iJ'V't11~"1Itl~~'i'J'U'~ 
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1u,fu~f)UU'n"tHfl1'~fliiu 1 ,Ju '~l~UL~f)~fl1'U!H'11111uu1, ii'u " lf1vfl1'i 

~ A2 J! 1 "'!1 ... _t!..... "~" '" !1 flU111111'11111L,.1 tnll1JtlJ111'Y1U"t'~ 'YI"1m"1111lJU"f)~"f)~fl1'UfJnUfJ::~11JtV111f)f)n1l1Ul 

ifll1;f)~1iltVl1 1~U UU f)U~U -II t; ~Ju ~l"n::' 119J Nail n'::1I1U n1lAfiftU 1 '8 '::l~1IiKu~ 111 

~ .. /fa! ...... 1 .. t!!l' '~"'!1 ~ .:... ~ t!!l ... 
"U~f)uu'n 11lf)'.1111fl1'~flUU '11'11111 ~ nn11 ",nfl1JtlJ111"U1I1UU '1f)llJU'11111 ~ nn'YI 

.. '~"!1 ,~, ~ 1 ... _t!... ~ .. ... ~ .. .. 
11111fJ(I~ "1I1JtlJ"1ll1alUU U~'11111~~ ''YIU" tHllJU" f)~"f)~fl1nl'1n::l1 'If~~111UU 1'1fl 

~f)lUUf)"f)~ Charles H. Kepner and B Tregoe (1965) ~'~'UUf)11fl1"Aflftu1'f)d~fl1' 
UfJnUfJ::A1iltlJ111~u-llt;~f)f)n1l1ii'UltH 

2. fl1'"1..il1Ul"~'~fJ1~f)~flll~1iltV111JU (Information Search) 

1 ~ .., ~ 1 .. ~ ..... ~ J! "" ...... J! '" "'!1 .. 
U"U~f)Ufl1'~flnU , mlJU1'f)~'YI&nfJ1,.f)~nll"l1f1'1''YIlnfJ1,.f)~nll~11JtlJ111 'If~~H . ~ 

flllfltnn1lii Simon 'fI'Uf)11lrJufl.m1111'''11'iltlJtl" flf) 1uiltlJ111~H'1 UUlll'Y1nll'~ 
~ ~ ~ . 

UUU f)U1101, lflfliltlJl1 11 fI'1 iU1IliKf)~ijfl'11119J l"n::u::u U fl1'111..il1U1l~H'1 'YIlnfJ1~f)~nll 

iltlJ111JU flf) a~~,rJU~lrJUfI'l'"9J~~ ,Jjf)" ,Jj1YU11119J lf1fJ~H~,rJu'~ '11111f1'1111'(1~'::111 
,.; ~.. , ,~, ... ~ ~ 
"l1tfl''YIfllf)lI'1q1l1l1n'YIqfll1'f)na11111lJU''l1f1'l''YIU1I~'W (Complete information) UUf)n 

,rJu' l1'Jj'~U~~f)'tfU f) 1 U,fU~f)U fl11 Afliiu 1 ,11, ::fl1"~Uf)~rl'lrJU'~f)~"f)~fl1" ,Ul::111A 1 

..il1tf11 fI 1., t::lrJU' 11~111UU1'11111flfl~ ..il1Ul' u, '111111JU '11rJU ,::iKf)~ ij'11111'~fJ1~f)~nll 

3. O1,l1'::liiufh..il1f1'l' (Evaluation of Information) 

1 ,... ~ ~ '" .. AI .. , ... ,~ 
UlI''ifll''l1Ul'i'YIltfl::UfI'1~111111UU 'n"f)~fJf)1I"lI'11111U ~lIH1J'::fl1'"U ~11 11 " 

11111fJ'1111111..il1Ul"'lnyUfl~ '~1Il ,~Ju 'I:: 1~fJ1~ f)~ nllil tlJ111ua::ii 'ltll ft lflllA 1iltlJl1 11fl'1I f) , 11 

: .I d'~: ,., : ~. !II ~.. .-,' , 
'YI~'1 'YI"W::';101'lfl'l::111n ,,~~ 1 ,,"u nu ''''1::U::U uml1llJu"f)~1I01,11'::'1IU'1l~11"l1Ul' . ~ 

ii' ~1J1U uQn~f)~'"111:: U1I ,ytfJ~"f)~' ~fllll1alua:: Ul111'(1 '::U l' 111'fI' 1::11'iltlJ111 '~11;f) ,Jj 

.... ,.:. ... .. '" AI"" , , , .. .. " ~ J! 
'lfn::1I01"'fI'1::111"l1tfl""1I'~1I'YIl1anln01'1J'::'1IU'1l"l1Ulnl 1I'''fJ~''f)11'f) 11 &nfJ1,.f)~ 

1 yj1~'11" 11; f) .11 rJu ~f)~~fI ..il1Ul., 11 Hf) VHf)f)n , 11'" 1Llt U 11 'Jj,~ fJ1~ f)~nllA1iltlJ111~' 1';101., 

U~iltlJ11111;f)AflaU ,,. 
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4. mlf'hM1..Iflfll·UnOfl (Lising of Alternative) 
II tI. II. 

11..1,j1..liho~ lfltnT1'l hIUflt::1111..1111;11..1,j1..l~01..l;]thtiqj1Jlfl'tJ0~m'~fla1..l1t flO m, 

tilM1..IflflHlnOfl1Jlfl~qfllfh~,::fh'ti\' u~h" 'ti\'flt'il1U~111 1 1..Ifl'::U11..1m'~fla1..l 1~~11J 
" ". . 

,j 1..1 ~ 01..1 m, til M 1..1 flflH ,a Ofl 1 fI U 1..1,;11..1 fln ;],"V1Vl1J t:: fl' OU" 'l1J 10 fI H;] ,:: ullilqj M 1 , ti\'l 1..1 

Mn ltJ'l10fl HlaOfl~ \l::ullilqjM 1 ,ti\'", oUflq1JUn::m 1J1::n1JOdHU~ ,; ~,ti\' u~ ~'11;11..1 ~O~ 

V01J;Ufl1l1J ,; ~11 1 1..IU"fllf1H,aOfl~ihM1..I flOOfl1Jl,r1..l ,::fj~ 'lin1J1J'ut ,t1..l'0~ 11..1 m'fl1M 1..IfI 
II 

f11~lnOflMnlV'l f11~u1..lfll~,noflflflflH01"::';1VullilqjM1U~01,,::ij"111J1M1Jl::n1J11..1MnlV'l 
II 

'::fluti\' 1Vfl1..l flOfl H'noflu~a::f1Ho"';1vullilqjM l' ti\'Qfl~O~ 1 1..11 ::flU~H'l fl1..l I,"' 1::U::U 1..1 

.!:Ii ' .. d... ...J... .., ...s '" JIM" ..; 
"111J '11111..1 OVHM 1..1 ~flflO m,mM 1..1 flfll~,aOflfl1Jn lf1U" 111Jll lflqj'tJO~fl 11 UnIJqjM 1',"Ofl t:: 

n1t111..1m,~,::,aOfl '1..1~1..I~0'tI 

5. mllSOflflHlaOfl (Selection of Aternative) 

" ,JI.I. .., JI JI !. • '" ...s .., 11J0 "TllM 1..IflfI H,aOfl~ H'l OOfl1J lUa1," 1 0 1J fI ~fl 1M 1..1 fI a lf1U" 111Jll lfl qjua::" 111J 

1 JIM JI! , ,.,.. .. ...J .,-..,... ',., 
lM1Jl::n1J 1..Ifll'UnIJqjM1Ua1 'tJ1..I~01..l~0 IJ"Ofll11nOflflHlnOflfl'::lJnU~fll'~O 1J 

II II II 

(Selection of course of action) un::';1..Iu,0~1;11..1m1V01J;Ufl1..l111;11..1,j1..l~01..lm1~fla1..l1,odl~ 
.r ... , - JI! J !:Ii .. ..! ...l ,! .., ,...., , , 

Ull'H U~"111J'Hua1'tJ1..I1..I10~11J1..I',"V~.Ofl'tJ1..IM1..I~f10~11..1'tJ1..Im1~fla1..l ,.~v~ 1Jnl1J1Hl 
, 'COl' ~.l! , .... ! ... ! .... ,,,!:Ii! 

flal1 'ti\'11tH '1Jn1J1J1tu~11JfI~~ " ',""::11V~1J'tJ1..I~01..l Ofl'tJ1..I~01..l M1..I~.~OVH1..I0V1111..1'tJ1..I ~01..l 

~t'Y!1~"111Jt'Y1J1Jltu.,,rflum1~fla1..l 1, 

6. mltl6U;m'~11Jm'~fla1..l1t (Implement of Decision) 

" ",JI" ~ JI d!:li .,.. .... .., ~ 1 .. 11JOflH,nOfl "QfllnOfl'tJ1..I1J1Ua1 fll1J1..Im1IJnU~~11JNa'tJ0~fll'~fl1l1..1 , M10 
• ~ ,.,..: ... ,~~ , QI 

f1H,aOfl1..l1..l1"'::f1nU 'ti\'11fl1'~fln1..l 1 t1..l1..lQfl~0~lM1Jl:: t'Y1Jl,"V~ 1f1M10'1J fl'tJ1..I O~flUNa'tJo~ 
.., ~ 1 ! .. , .J JIM ";,JI • .., ! ,JI 

fl1'~fI ·"1..I ,1..11..1 M1J1VfH1lnl1J1Ulfl .. ::unlJqjMlf1 "UVflUV::00fl1Jl~11Jnlf1U'tJ1..I~01..l"'fl " 

.. " .. 1 ... .l.. ! , " ~ .,......... '" ... 1 ! M'O 1J .~ 1..Imtufl1Jfl1'nOflUfl'fl'tJ1..I~01..l00fl1Jl1l11J01'1JlJtlU~~11JNn'tJ0~fl11~fln1..l ,1..11..1 

UIi1,::ij1ifl11tl'::lij1..l'tJ0~fl11~fla1..l 1, 'ti\'Odl~" 11..1fl11~11'nouNa'tJ0~fl1'~fla1..l 1 t~ 'ti\'Qfl 

.,- -- , .. JlM.l..t' l' .. , , 
IJnU~111M1Jl::t'Y1JflUfl11UnlJqjMlf1"0~fl11UnM10 1J 

, , d ! !!:Ii! ..,..;. !:Ii ..t' ... ..,.l I ,JI l' ' 
OVH 'fl~11J f1~M1Jfl1..I1..I1111..1'tJ1..I~01..l'tJ0~ml~fla1..l1"f1'1'1J1..I"0~1JfI~f1flnl1 -ma11l 

1 t .. .. ,'d "..;, ,JI.I.... ! ,... t!!f 1'" M 
,:: flV,~1M'0 1Jfl~11Jl,"Ofl1l ""'111..l1..lfll'~~U~lflfl"111J,nfl 1..I~1IJqjMl~aOflt1..lfll' 

II • 

tl6U;fl11fl11UllilqjM1U1..l~11JNa'tJ0~fl1nrfla1..l" flO fl1"aOflfll~laOflU1..l10~ un::11..1MtnV 

m&0,.ijfl1nh~~1..I~01..la::l~vfldov'tl1Jlflfl11if~lrJ1..I'ti\' (Alex and Wilson. 1967, Moore 

and Thomas. 1976) 
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, ..... .., .., f' 3. anflftRlnrnnUft111U "ncrl1 

.u11a'11l,,'Ua~~'11"'Uf)th~a~d1lfi'tJii'flnll~1~ '1 ''U;19lt.l'S::'''l'U''f)~1I'41rlV lI'41rlV 

1"ud'~rld'~f111~1f)~flllflllunmt.lgtJU.u11a'1l f11111f un::t.I'S::a'tJflllW~~n'UUa::nu .ul1fn'S 

!'II !1 QI .J,.J!II.I QI !} , 0'1 ' .... 0' .. , , 
mUlJutJ'n .. L'UfllllJ'S::flf)tJflll9lttn'U '''f)~lI'41rltJ tttJ1UYt1::f)tJ1~tJ~111f)1I'41rltJ1flttf11111 11 

" ... ,'" .. , , 11 ' d.. .I,: ,1''''}f1'' co 
11U 'l'f)~ ttl1f)~lfU~1I1m'n1 tt f111111'1f)~fll'''11a'1'fltJ~lYtll1l1fl''Ul'n1U'U ftll..., ,lf11U1f1tt 

~ QI QI fit' '1''' .., 
lfltJ1fltJfll::tJ1UfllntJ -mentJ'n1'Uft1tJflU m'nlW 

'11UtJ'S ,h~ 1'1S~ (2533 : 34) '~la'Uf)'h fllli'tJfl"Ufll::tJ1Uflll'::l111~a~l!lntJflll 

9lf)tJa''Uf)~''f)~1Jf1f1ft 

a~l!lf)n '~uri latJ~ .una'11 ~1I1fll::'ntJ 1tY9lt.ll::ff1'n"f)~9l'U H1Ufll::tJ1Ufll''nH 

a'1If)~i'tJfll~1 ;~9lf)tJtY'Uf)~f)f)fl1l1' 'Uafl1rlOl::~l~ '1 

f11'nU ua:: 1 WISU 1fl (Kast and Rosenzweig, 1985 : 284) '~f)itJ1tJ''UOmrffU:: 1tttJ 
, .., ..! ~ , .. .. d... , .. ,.1, , 

flnl1fl~ Ufll'S111f111111.,.1 'Ytq9lflllll"f)~1Jflfln .~1Jf1f1ftfl'::1If11111U9lfl9l1~fl'U lJ 'UtY1'U"f)~ 

.1 0'.. .r 0', .. !'II 'QI 

lJ'::a'tJmlOllttllUa::Uf)fl'lfl'U'lflnmUmlOl9l1~ '1 .~l1J'U"Hfl'S::'ntJ'lflfl1tJUf)fll'1SUllHflttttU 

Yta~ mill tJ'ntJ1'n "'In"'l ~~a~~l~ '1 ,::ijNft~f)fl'S::tJ1Ufll'Si'tJf 
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• • • II 

Ut1;d''U(Garrison,1972 : 637) lU'Ut),)' m'ih'n':i'ufa~'hJ1d'lJHU'~\l''U~tl.unrltJ 
_I .. 5'11.4" .... • _I ~" .... _1 .. 
lJ,:uum'tu"tl~InllJ'UlfI'tl~Y1tJ 'Um'~fl11lJ""tl"lJafl11lJ min lJlfltJlJlJ,:uum'tulJ1 . . " 
rltl'Ul'1~'~U1lJ1'(li'ufl~'ha~;il'1d'lJHu\l''Uijfl11lJ'''lJ1tJ11tldH'' 

'11UtJl Y1~ ,,," (2533 : 117) mil1UltJ''Ul~tl~6ni"n~ij~tlm'i'ur;h il"tJ~ij6ni"n 
~tlm,i'uf"tl~fI'UlnijlJlt1lJltJ,..altJtJ':m' "~"tlUltJ'~l11'Uutl~tJl:m' fltl tJ,:m''''t1 '~url 

unulnil,itJmtJ''Utl'U'~url fltuUlJu~mtl,'U,.tl~~i'uf 1';'Ufl11lJ~tl~m' ,..;tlUHoUU fltufil 
, _I ...... .... _I ... • il '" '" .4,~ , fl11lJU'U .. "n:lJ,::uum,tulMlJ tlt1lJ'::m',..'U~ fltl unU1n ntJnHU~fllJmtJ'Utlt1.~ "Ut1 

http://www.dldgo.thlperson/infonnationlworl0/l03.doc 

. '" ~ 2. m'natlt1lu ~ 
• 0 

3. m'Iatlt1~M~l 

(Ul~,"'11Qll trll1Uifl;) 

'" f' If .... '..; '" .... ,.1 _I ..1 u .. ..t ... .. mnu "l1U1'''tl~~U' flfllt1tJ1t1Um,U' flfll'Utlqt1llJntlMU1'IH1'Utl"M~" tt .. ll""n11 

2548-2549 
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" " " fllli'ufuu n"Oflll9lt)Ut1UtHfll'S1Uf,jl1trlll1,j~t)t)mfJu 5 ;JU9It)U ~~il 
t ., .. .d , jlQI • ... 

1. 'Uu'Sunnu (Awareness Stage) lUnOtH fll'Sn1JflfH' ,,'SunnU'Ul1a'l'S.~tl1\H1:: 

" " ;JflU~~l1 ;t)a'uutr~ U nUfl11lJfift1ut1fiflL~lJ'Ut)~91ULl~~O~ '~ijt1ntJaLa'1i l1;t)91t)U1U 1 flCO)';~ au 
• • ~'jlQI 91t)'Ul1n ,,'SU 

2. ~ua'u 1. Onterest Stage) tit) Lrtt)1Jflflfl '~i'U,j11t11'S~t1t)flfliit)~nufl11lJfifl'Ut)~91U 
. " 

l1;t)lfJu,j11a'nii~t)~fll'Sl11;lt)2Jnt)d ,jl1a'l'SUU ,:: '~i'Ufll'St1U 1 v,;uii 

3. ~U,;ll" (Compehensive Stage) tit) ldt)1JflflflJU 'lh\'fl11lJa'U "~t),j11a'1'S~ 
'~i'UlJl~\l::nlt11'Sffmnn~,jl1a'l'S;lt)2JflJu ,~t) 1 l\'ijfl11lJl;l1 "'lJlt1~~~U 'nt)~,::t1uua'~ U 

fl11lJfifm~lJ~91uijt)d 

4. ~UOt)lJ1U (Yieding Stage) tit) ,rtt)nlfll'Sfft1\jlVU1;l1 "t)fh~tlt)~U~lJlt1VU,fJU~ 
'nt) 1 'Uli1 ~'::10flt1not)lJi'u 1u a ~~91U '~i'un'SlUlJl\h 'tJq~u'Ut)~'nq~t1l'SlJ 

t 4 • ....d ..4 1 ... 1 ':;.d ,11 
5. 'Uu'nq9lt1nlJ (BehaVIoral Stage) fit) fll'Sn1JflflnflUl1U~flU flOt)lJ'J'U u{I~n9lu " 

01 11 '" .1""- 11 '" 1 'J'un'SlUlJ1Ut11 t1'::lJgU9I9IllJ"10fl11lJl91lJ • 

_ .I ..,.. .. .._ 
4. lNlfttllnrJlfttJGelllQY" Ge~ftftQua::Geltl1'n::ne 

".1 ..4 ~ .. 1 · ... ... .d .. t)~fllJ'S::t1t)Ul1U~n,'hfity Ut11'J'lHOU'n'SU1t1lllJ flt) nt) 1'nn::t11ln1Jflflflv::1t1flt11l 
II • II 

0t)lJi'UU1t1lllJ ,~uu l;lJU 'St1~t)~Lnflt11l9l'S::l1U t1 '~'hiju 1t1lllJUU '1 .::~t)~ijt11li'ufn ~ 

,jl1trl'S~L~01nUU1t1nlJJu ~t)'lt1Ju'n::\l1'tJqt11Hrfliiu1'11t::0t)lJ1Ul1;t)tJn'tr1i1u 
01 t..41.d. ~ 01 t .~jI ..... 
911U 1t1'S 'S lJU U .~ U t11 In'Ul1a'l'J' Lt101t1UU 1t1'S 'SlJU UL 'S l' lL1JU"t)~t) ltlont)'H 'S t)"t)~nHt11l 

atlt'1'1"fJU9t'1fllnhfl'ty 

1Ut1'J'::U1Ut11'Sat)nllijt)~ti'tJ'S::t1t)u~dlfl'", 4 tJ'S::fll'Stit) 

1. ~ti~t11'l (Source) 

2. nl'l (Message) 

3. at) (Media) 

4. ~11Jtn'S (Receiver) 

.. t.1. . 01. "'....d" 01 t)~fltJ'J'::t1t)un~ 4 UlJt'l'1Udlflty 1 Ufll'Sfll'HUflfl11lJdl1'l ''Ut)~fll'Snt)a'l'J'n'::nl 1 l1~'lU 

trl"Oflfl11lJ9Il::'HUt1 ij,;rrufl~ 0t)lJ1UUfI::,tJgouutJn~'nq~t1'J''SlJ' tJ1uuu1nl~~~ti ~t11'S;~ 1 v 

at) (Media) tit) 'nl'HU::~\ll'nl,jl1a'lnlt1~ti~''1'1'l'tJo~~i'm'1'1'S ~~'lUUt1'~ 3 



1. S01J1aW 

2. SfllUfn::ihl 

3. afl1Jflfla 

fJWftlJU;"fl~SfllJ1aW flfl 
1. n'llJ1l(U'G'lil~Gi'tJ11;flmilJl~111lJltl'lU1UlJ1fl 't\'lul1altlUn~U~1 

2. n'llJll() 1M'fl11lJl ua::,;nftU'AA 

3. ftllJ11 mh 'tJ~flllltJgvU"tJtNn"Ufl~ ~ 'lJH~llflafl'''' 
2. Sflluln;i1, 

26 

~ .. ~ .. ~.. ....l .. .., ....l ....1 .. ,~ 
nfl1lnn::flt ('WUlJ flaU1fl1, 2549) 11lJ1V()~ n~'WlJ'W'nlJaflllW::'Wlrf)j'nHa9t"Ul'Wfl "I1U 

i1'flll 1flOtml11rl~ lYU 1.fl'~flmlfltJllJftflll1 1fl'~flmn;tIIU1 1fl'~flmltJl::"lHlJliu1i' 

uU~ '''',rlu 
I ., d I 

- ,aft1l UHU'WtJ lflfln'll lvtJlalJ 

- "fl11lJ1VlHVU'Wl 'tJtJih 1tJ ltJ,V 

- ltJftl9tfl1 ~lVtJl::fllrr 

tJ1::n.inl".e~aeltn'n::n, 

fllfllJU (Adam, 1971 ~Hil~ 1u ,sflllt~1 tJl::n'~ti'n'lJ. 2542) ''''fla11il~fl11lJdltitV''fl~ 

SfllU'W1::0t '~fl~rl' flfl Sfl~ijfl11lJt'htitV~flflll1H'W"'WlU1fl"lJUa::oG'01.1a';11n'll l'Wn::lrlu 

'" ~.., • .1.... .. I 1 I .. 1 1-'!"'''!it 1 JI t'Yfl'n'fl'nl"UL'WflUUtJtJ\jUfltfllllJflVH flflVH11U~ flfllU'W1:: ml 'lJt'YfllU'W1::fltllJUflll 11 

fl11lJlua::';11n'u~,rlul~fl~ln lflfllU'W1:: lflvijmilJl~111lJ1V (Target Audience) ~fh11Ufl 1M' 

'~mluflu 

fl~J USfl'U 'W1::0t 1 U flll 1itlfl f~rl' ft1lJ11()LrlU' "'..f~ Sfla ~,"lJlf Sfl6,gfl'nlflU mY' ua:: 

SflfltfllllJ 
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3. S611fltU1 

'" ....,..; • , .A ,.1'" .... 4 1 ~ a'61JflfH'I l1lJlfJO.:a 9111JflflaYlU1Yfl"11a'1'ltlfl1Jflflal1'H lJfJ.:a6fl1Jflflal1U.:a ~fJm"tI 

'" .., ,.." ..,.I ,. 1 
m'a'6ffl1U1J1J9I19169111::111l.:a1Jflfla 2 flUl1'6lJlflfl1l 2 flU"U lJ 

amUU::"6.:aS61Jflfltl (YfUlJ flg~ntl1, 2549) 

• jj1JflfltllrJUSf) 1~fJ1.fm''l~lrJUlfl!f).:aijf)rllfJYlO~,j11a'1'~02JtI 

- lrJUm'~f)t'l'11'1'::111l.:a1Jflflft 
- lrJUm,Sf)tn'~ffllJl'OtJi'1Jfll' SOff1'l'll U"W::~';lfll' Smrl' l~O 1,rlii~fl1llJ 

lfl1,~~ 

- lrJUm,SOffl'~ffllJl'O 1.ffll,oi1JlfJntlft::l6fJ~ 11;61YlflUflfll' 1U'lJU'11 1U"tu::~';1 
m,SOffl' l~01U'lJU'111'@hf)th.:a't\'Nft 

.. , 
n11crecn11z111H1lftftQ (lnterpenonal Communieadon) 

1 U fll' itOftl1'1':: 111H1Jflfltl ,T.:aijri .:aftl' ua::iji'1Jff1'l ffllJl' o~ ,::oi'flCl1lJ';lfl1llJlfl 1 t 

..... 1 .. - 1" .A.., '" ,~"'...... , ~.... ".1 U a::lJlJ {) m fJl 9191 01J0Jf .:aflU Uti:: flU ft YlU YI fll' ft6ffl":: 111 H1Jflfl a 1.1 U lJ 6.:afllJ':: fl61J" 6.:a fll' 

S6ffl'tlfh.:am1J«1Utlf) ijri.:affl1 ffl' So iji'mn, Na ua::tJnmtllff1.lf).:afla1J 

1 .... , '1 .... ..;.J' 1 " ,,,0'Uft::11lJfliflO' (Roger and Shoemaker, 1971) fla111l Ufl,tuYl"o.:am, 11 

1Jflfla 1~ '1 lii~fll' fJ6lJi'1J 1 Uffl'~lft1.l Of)Ofl' tJl1; 0':: ,hfl1'lS6ffl' 1 ,rjjtJ, ::aYlit11Yf~q~ 
.. 1".... '" ~ ..; 1~" , 1 1~'" !it .., , lYfO l1lJfl1'l fJOlJl1Jffl'UU fl1' YI ,:: 'Wfll' a'Oftl" ::111H1Jflfl ft ~fJ 'lJtr61JflflftllJ1.I9I11NfJU'rt' 

, .. .1 ..... 1 1 .. 1 .... ..;'" ' .., 1-'1"'''' .. .1"; .1 "l1ftl' a'01Jflflft1.l ,::lJlJ':: fJ"JU lJlfl 1.1 fl1 W YI ~ff.:a ftl' 111.:aNa 1'I ~'1Jffl"fl~fll1'llJafJUU lJa.:a 
fI 

11.1,:: ~1Jlifr1.l fl~ua::Yfq~fl" lJ 1 1.1 fll1 i'1J ffl' 1.1 omnflij V.:al rJ1.I1iY1fJ 1,r iji'1J ff1'ljjfl1llJlfl 1 t 

m::';Hi~ m,::i~au 1 ,i'1Jtfl' 't\'f)th.:a,1'1..1 1 ,~.:a~1.It\'1t1 
dl11i'1Jitf)1Jflfla 11.1fl1'l1itlflr.:aQ l1lJlfJO.:a ftlJl;fl 11.1mf)1Jfli'1,,0.:amjlJi10rh.:a ~.:a ,t\'Utl 

ij~llJl'~l ffljjt11'1'fJl 1J9I'l1alU OJl~~U'f).:a nlJ'tJo.:al~o1.ld.:a Uft::'rtUfl.:alU1Jlfll,Jlii1.l9lllJ 
fI 

... OJ • 

ffCl11.1UllJ1.I9IH '1 

1 .1 ~ .. 1~'" .., ... - ,.., ,.1.1,.., .1 ".., 
~fJftllJU"CI1 m1'lftOfl 'lJa'6lJfllJ111fl1'lU9Ifl9lHfl1.l00fl lJ "UOgfl1JlJl::lflYl"f).:aFJ'1Jftl' 

'" ,I ~ 1 .... "'.... .. 1~'" ftflll tu::"6.:al1.l611lua::"u 91 01.1 U fl' ::1J11.1 fll' fJ6lJ l1J" o.:a~, 1J tfl' l1lma 6m",:: 'lJffOU9I a:: 
fI 

tJ,::lt1Y1 '~ll1lJl::tflJU«1 fl1llJdl1~ '''0.:afll1'lNfJUYfl1.l1m ,lJU 1.1 OltlrJU' tJ't\'fJlfl uft::~ifJ't\' 

'rt1J1l S61;;fJ.:atJ1::1t1Y11~tl1n1.l d6lJ '~iitJ1::aYliNa 1U"tu::l~fJ1nUm' 1"it6NfflJNtflU t:: 1,r 

tJ,::aYliNa9lllJl~111lJlfJ't\'6dl.:a'1~l~1 
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. 
... .. u u _I 

5. U"lftf"NJltlUQtl~QlZYlHlJ1::Vln1 
~.. , '" 1 .:t '" ~, ... '" ,I ... 

11~lI011fl1111U9tfl9t1~fllJ lJYl1~"OqJftflllW"'tH'Hfl101.JflftflftflllW:: "lJl""'tl~1iUlJlI"11 

fl1111tY1111'(Jua::~lUl1U ~'n!l~fll' ~llJ ~, Ii''U11tl'Ul11110 ';fI'lJ fl9i Uft:: 1 lJl~tl~fl1111nlJ 1 'l1; tl 

_I 1 ~~ ...... '11 '" .... ,... , ~. 1" ~.t '''' , HalJ':: o-trlJYl9tlJ"~11"~ " Uft::fJ~11l'tl~9tH C') tlfll1ft10tltJ1~YlYl1 l111~lIfJl"lJU9tfl9t1~fllJ (, , 

fl11lJlrrlJ. 2514: 36) flW rr11,j'9i"'tl~\h::-tr1fl'fI'lrr9tf1~HftfltllJ hrfllJ~ijflW n11,j'9il';lJl~01tilJ 
" 9Ttl~ijn'19t'''llJtl~1~01tilJ lla::'nq9ifl1'119h~ C') ~'::fI«lfJfla~tilJl1;tll'HijtllJtilJ tl~UlJ~i''Un1' 

~ijftflllW::Yl1~tJ'::-trlm '~uri l'nfl' mq fll,ifflll1 m;"'llft::nO'~~U9tfl9iHtilJ '::Ufl1111rrlJl\1 

9itl';l1tY1'U9tfl9iHtilJ ~~ri~Ha 11l'aflllW::Yl1~tJ'::-tr1m'~flft1fJlf\lJi1UtJ,~ijfl1111tht1qJ9itlfll' . " 
"'1'W1f11111U9tfl9iH"'tl~fll'Ofl11i''Ua~9iH C') "'fI~~i''UtY1'l tl~9ifl 'tJ11 

1. l'nfl' 

~'Hti~ti'U~-tr10ijfl1111119tfl9iHtilJYlHfl1111flft fhu01111a::';fI'lJfI~ 'l1110~'nq~fl"11 
~ "'!I 1 .,.!i' .t ... "' ...... .. 

fl1111~fI~fll'l 9taflft'lJfl119tftnlJ 'Ofl11''U"O~9tH '1 lJtlflt1fllJ fll'1'OYlHt9t1Y101'Hft1fJl'lfl~ 

urrft~ 1 1l'n1lJ'1l ~'Hti~Jjfl\lfll~ 1 ,410fl'1l~Y10 ~Y1fJ1 fl'H9JHft111fl'11 t:: Vft .1';11111' '~~fl11 
" " ~'Hti~ ,;~11l'n' 1:: 1iUlJlI"11Ua:: d' ~fl11n1'H lJ ft'UYI'U1Y1Ua:: fi 'fl" 11"'fI~ "10'H ti~ , ~9i l~tilJ (tJ, 11:: 

rr9t::l1nlJ, 2538 : 112) 

2. mq 

U Ha 9i fI'n q 9i fl" 11 fl1' U 11ft ~ 6 flfl "111l' fI lJ ij fl1111 U9t fl9i 1 ~ ti lJ Yl1 ~fl1111 flft u a:: 

'nq9ifl"11 1 ftOfl1q'::1f\lJi1fh'HlJ ftfl111JU9tfl9iH 1 lJl~fI~fl111101fl410 1 lJ fll' 1~ 1, fll1ii'OYlH 

... ... '1':' '_1 .J.. " .,.. ............ ~ 1 1 ' '9t1Y101'n'U11 ftOYl1 lJfllJYl11f11q\,lfl011fl11f11111f1ftla',\,I011 Oft(JfI~ft11fll'W ua::11f1~ ftfl \,Iu~ 

~fl11f1lJ~mq111fl "1 1..r111111'(Jifll~ 1, '.\'410 "'0l::~fllJ~umq111flJjfl,::ijfl1111fiftfl~i' mluo11 

.... _I'" ..... '" '" 1 1 '11" 'il'..! 1-tI1' 1 Oft(Jtlfll'lJD'U9t 'l::11ft'::1~ Uft::11tl~ ftfl \,Ill~nO l\,lfln1fllflOH1\,1 qJ'H19t1~ '1 Til l1 lflfllt'f \,I 

1 .t .J ... ." ., ., .. ~ 1'" , ., '_111 
flll1~ n::ftftft~ lJflfl'lfl\,lfllJYl11109tHfl\,l11fl1Jfl111J~fI~fll' \,I"tl~9t1~ C') U9tfl9t1~fl\,l lJ,,1fJ 

(tJ'11:: 119t::l1n\,l, 2538 : 114-115) 
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.., .. 1 ..... ,I .1" I lfd. 
ua::01nlflt'fU ll1Jfl'll1Ja::lfltlflltltJfltltJ1Jlfl\lU (ul1J:: t'f9l::nYlU, 2538: 117) ua::~tJ'llt;lYl 

fhu~il~a~U'lfl-&tl1J lf1t.1thu1'Mqjt::ijflli1uml1J~ij01'1ftflllltJ~ (m'llltu Lt'fl,9lU: 2538) 

... 
4. tll~ 

f1U~jjfll;~~h~flU Vtl1J1Jtl~ lafl iiUU'lflfl '2 fl1J 01'1 01' ua::fhutl1J~tla~~h~ '1 l'l1JltJ 

il,n;l'f\Ifl~ua::fl'll1JflflL,1u 1 Ul!tl~~l~ '1 U9lfl~l~flU 

II II 

dl'M'tJ01l1itl1ufl,~il (1itl'~U1UU'lfifl~luaflllw::YlHtJl::Ylfll1Jl,i1uUU'lYll~ 

1U01lftfllll 1Jflfla~jjfl'll1JUillfl~HYll~aflllWtYll~tJlt'lSlfll '~Utl L~ff fllq O1lftfllll fll;~ 
... 'I.J''' ... 1.J!td" :...,1... I..... , I I , 

ua::l::fltJntl i" tt1J01ltltlllltJ01l 'I01.l~tlYlfU1Y1UU11lUlYtll~tHUillflilll~flU'Mltl 11 tltlH l 

II. II 

~tJ;'lllfltJUlijU~tJ tllutlu9l'n1fn'l"1ill1JY1~'~ij01n;9IIu lua::Ul1l1 1 f91~uilltl fl.ff. 1860 

('rut 2403) lf1t1yn pJi'~lrrt'f~tl Jean Etienne Lenoir U~V~',jli1U~Utlll ,ufll::~~1u';'l~ 

l td. I "'...... ~:"'1'l"1 .. 1" : ... ~ t'f~fln1J aflflHYI 2 Uft::Y'l~Yllflfl'lflq9l O1lWU11lU Uu fl.rr. 1973 .~';l 'MnfllUlllUl~1J 

,I I 1 "1.J!td "1 ~.:. I ,I 1 I ..:. 1 
tJ~\lU t'f~Ha 'Mflll '1fllClf1il1llYlill UtilUtlU~UlllU~l 'Mftltl1l1fl\lU fltll~~l::tltlHtI~ U 

... 1 .. ..... ~ ., 4 

ul::lYIfftltlt'fLillllati UflUlfil U'lClfllaUfi Ufttt'f'MlJtllll101 

1 
'" .. 1.J! .I ...... I':'.J''' 1 ~ I td 

uilt1tJUfllllfttlfl '11"tll~a~YlllHftfll::YltJilltlt'f~U'lflntl1JUtltl UtilUtlUilll'lSU fllCif 

.. ti ... ,.J'QI ... ,I 1 .1 <II .. il 
1illll'lSlill lft~ "ltJflllffUtJU\iU1l1fl\lU U'Maltl'l ultlYlff tlU1Utl~1l1tlfl OJ'Ml'ltufll~ 

il 
td.. "' ... ,I .:. 1 .J' ..,..~... ~ td ... 

fllfllrr Uftt OJ'MlfllClfl'tlUfll::llflYllflfl\lUYI'l afl Uftt"'ltl'lWt'f1JtJill'rll~"'Uflt'f\ltl~fllClf1illll'lSl9l 

"'1.J!'11 ~ '" .. " .. .... .,.l ..... I' " ... YI 'I iUtilUtlUill~tJ'll1Jlla~lI Utltl'rlqflllltlL'rItltJfltJlYtll~ft~tlU'1 tltll~ lfl9l11l fln~9IIUll::tJtJ 

... -'''' ~"'1.J!td ..... I "'.J' QI ~.I1.J!.~"'.l .. 
fl'ltJ'llllla~lInl'MltJtllUtlUill'rl '1fllClf1il1ll 'lSlillUtJ'lltl~nl'Ma~tllUtlUill'rl '1"UlllUl'lSf)l~ft~ 

.. ~"'1.J!: ",.I ... 'I.J''' '" 11.... ~ .1"'.1 lUtlnlfltllUtlUill'rl 'IU11JU1Ytll~a~ ll'tllfll'1~9IIUl l'rlfl U atl\ltl~lfl'lf)~tlUillua::flllu'ltJul~ 

: QI,I .... I ~.J' I I.J'.J! '.J'.~ .J' 
tJill'l\lf)~UlllU1Ytlll1 a~Ll1f)ftfl Hftfll::'rItJillf)n ~u 'lfl ntlll1l1U lU fl'll Uilll't'ltl'\ltl "lul tltJ'rIl~I'tlU 
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.... ttl .. 

fJOU'JlJlJfI"tH01.IU lJ,lf1 

ttl ·!It.1 , 1 ~ .I .1 ~ ,~ ., 
O1.111lJY19U1J\Jtf11lJl::m)1J B "'fl1'lJ6\J .~lJ1::fl6lJ"1V 11~m\Jfl11lJ6\J (C) fllJ 

'1 
.,.,.,!ltl 1".1 .. ., 

11~ B "'''\J (H) tlJ~1fl\JL1J\J lJlafJa "tIlfl""\JlO~~llJIUlJY1~ t1flO1nllJfllJ"0~.lfl 

.:. ..... :...... 1 ~ ~.. ~ , .. at : OJ A 
tf~lJY1~~llJW"'\J "\J ua:: \J'rl::la",a1Vl0vn1\JillJ1Un11Y\J'''fJ1fllJ\J1lJ\J ua::l\J0~t1flfl11lJ 

JO\Jua::fl11lJfl""\J"0~N1lflfl'~ U1.1ltfflTrUi1\J01' fJWtflJ~"0~Ol'J1'llllJY1~hiija 'liii 
~ ~ ~ ~... ... 1"t...... ~ , , ,..... 1 .1 ... !It ttl 

fla\J (fJfln\Jfla\J'rll~lJl'WO '" ,llJOlfl"01U1 ",a) Uft:: lJlJ'W).I \Jtfm\J::lJfl~lJtffl1'WI1J\J01' 

"';0 '0~~W"'fJijlla::fl11lJ"\JlJUf.IlO1rr 1"fJiifl1fl11lJ,h~'1''W1::~lfl'h O101"'~llJ1fl'h0101rr 
.... ~ , At '.1 ,d .. , ,.. , " 

llJOlfl"fllU1 ",at:: ~~fl1::t1fJ lJ~llJlJUfJ1fllrrOfJH11"lnH lJlJfllH'r::tflJqfl "'lJlJ\J 

,I " ttl. ttl ill .. 'W\J fl11lJll~fl~H1::M11~01'll1lJY1~ (Natural Gas : NG) llft::01'Jl' ~llafJlJlMa1 (Liquefied 
d .. 

Petroleum Gas : LPG) flflO 

ttl .. !It .1 , 1 ~ .I... ~.I ttl ... 
• fl 1.IU lJY1~ m\J tf11lJl:: flOlJ B "'fll1lJO \J .~lJO~fllJ 1:: flOlJ" O~ fll.lJ' 'rl\J 

!It .J 1 ,..!It ttl ~ .. :..., , ,.1" J(ft.J! " 
(Methane) 11J\J n1\J "'tV t~L1J\J01''rllJ\J1'''\JflllJ1fl1101fl1rr fl11"\Jtf~ lJfJ~'J '''It::''\Jtf~H1\J 

'rlHflO 1\J11.101'fl1fJ1~ fl11lJ"\Jfl~ .~ 'lilMlJ1::d1",i'lJ01l"\Jfi~ 'fla., ''';001'lJ11, 1 fiti~ 1\J11.1 

n1.IUlJY1~tl" 1,w1ffl11lJ"\Jfl~ M;0~I;fJfl11 CNG ll~i:lt,u\Jiifllni~n1'll1lJ"1~1\J11.1 
"0~IM1'I11"fJ,ho1.1,rlf1\Ja~il~ -160 O~frJ l'JI'al.fJtf t::'~"0~LMa1~l;fJfl11 Liquefied Natural 

...I , .. ,.1":, ,~ ...... 1 '. 1.J!d • 1" 
Gas M10 LNG .~tf1lJ11fl"\JtU'rlH116 lJ'rl fla., ,,"a::WOfl~lJa1fJ'rl1~flO\J\J1lJ1 "Iflt::'rl1 M 

"0~lMft111.1afJ\Jtfm\J::flftlJli1\Jn1.mh~l;lJ 01.nllJY1~iifi1 OOfll'rlUfl~il~ 120 RON;~ 
tf1lJ11 flll llJ1 1 fli1\J1401'Wa~ 1\JfJ1\JfJ\Jtl~ 

• ol.ill~llftfJlJ""a1 (LPG) li1Uft1,1.1,::flOlJ'B 1"'fl11lJO\J :b~ijO~fl1.1l::flOlJ"0~n1' 
l'Wll'WU (Propane) li1\Jtbu1",qj '~Ii1\J01.~M,rflfl110101rr 1"fJ"1 LPG lo~'liiia 'liijfl~U 

, .. ., ttl .., ... !It ttl ~ "" .. .. , ~~, 
lY\Jl"fJ1fllJ01'IUlJY1~ ll~I\J0~'lfll1JU01.'rlMUflfl1101fl1rrt~lJ01ltf::tflJlla::qfl MlJ '''~lfJ 

,,~J\J ,~ijfo;hM\J" 1,rl~lJfI'11iifl~\J 1~01i1\J01ll~0\JtlfJ"'lfllii"fll1i'1 'Ma LPG tY1\J 1 Mqjt:: 

1.J! !It .I ... 1 .,..... 1 !It 1 '''' ~ '" 
"IL1JUlYOl'Wa~ Ufll1l1 OUlla::fltfl11~~tf1M fl11lJ "fJlJU ,11JU" O~l M ft1 tffl~'rl'rlUfl11lJ"U 

... 1-11 ' , "r "'... 1.J! : ... .. 1 ~ ... , .. 
l'WO l1"\JmfJ~lfJ \JOflt1fl\J fJ~\JfJlJ "Ill'rl\J\J1lJ\JllJ\J.\J \J1flfJ\J~ 1\J0~t1flnfl1Qflfl11 ua::lJ 

'A ~ 
fl100fll'rl\Jfl~fl~ 105 RON ~ln~'rl 4 
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~ 

NG LPG ,!GaCnltlfl 

rrmu::Uf1;j 
ttl , 

m. (&1J1f111tnmrr) ttl "" mOJf (l1Uf1f111tnmrr) 

... .. 
'~UAf)A (f)UflLOJflWJfVrr) -162 -50-0 

t2Wl1fJij'A~::,fiA 'Utnmrr 

( f)~fr1'0Jf1U;Vrr) 
540 400 

';1~;jA hnUtnmfr , 

(!f)va:: lAvm1/1~~) 
tl1fJ~ 15 15 

. 
, 0 

fl1~1 5 1.5 

fl1f)f)f1lVlU 11 RON21 120 105 

MON31 120 97 

m~ 'f61.lIU1/'1~'lnb::mrr'J)tJ 
" U~::'Vlrr'Vlv'~ijmnhO'l.iJl~,aV1/'l1tn (LPG) 1/1'f'UV1uvu9l'i~u~iJ yur. 2513 

!ill "", ~ , iI '" ..' : '" , , , ,~ ua::llJUVlUl'l~l1alV1/1'UU U l'I.rr. 2523 'Uf)n1f1nfll LPG 1/~lfl1\lf111Ul1/U U1U l1tU':: 'I 

, d...t ~ '" 1 - ".1 '" .. ...t. ~ "" .. 'I " d U~nUVlf1. un::~na'l1/nf)'fI'f)~ AV1/m~AAUlJn~'fl~f)~VU~flUl'''l1/''lf1tU ~U f)VH ~f1~11/ 

" ~ " 1if11H\AUUt'I~6~f)d'uiul'IUJ1U un::1/1~~J1UflH~lUfl111/Unf)Atlv6~'u~l'If) n1/n~ 

f1tl~:aUV1J'U~lUfl111/Unf)Atlv6~ 'ui'Afl1/ i~Jj'f1f;f) ''''OA 'lU;ll1~'l'Ia~ 'l1,j'l1;f)'flA~::,iiA'~ 

Uf)f1'lf1rl'umih~1/ LPG tlf)U'H'U1AUflt'lU 1i1f)~1/"1f1~UfJU'um~rif)rr!1~"t'I::nfl1~~U'U 
.., ,_t! """'~!iII ~ .. "", "~'" ,.. ., f11~lfll'l'1 UU~FU' 11~a1A~ntJU~fl 'I LPG l1JU1"f)'l'In~VI 1/ "~1Jf11Hr~U'l'11/"a::YUIIU1 

, "" ',!1" '" : ., "" ~ ~.... d "" .1"" '.I'~ !ill 'Vl1Vlfl1~ U~ UlJ"1JU1Uf)nlf1nfl1Ul1/Ufl'l'I1/fJ~'UU 'jN1/,nUflf1'IHlJaVU lJ 'I LPG 111U 

~ .. ~ ~ • d """"_, ..t.1 '" 
'''f)'l'Ia~1/1f1'UU1f)tJn:: 70 - 80 'Uf)n1U1U"flf1.Vl1/f)~'UW::UlJ~::1/1W 58,000 flU 

~ f)1/1f)~ti'f11' 'UU d ~1/ 1a"u f11~' fll'l ('UU1/f1.) ,~u 1,n 1 A V tfl nJ i' 1J f)lf11rr~' fO'l. 

...... atural G "".t! ... • lI"1/"l~f)A (Compressed N as : CNG) Vl1f) BENZ un:: MAN '1f1lVf)~1/U'lU1U 

" 82 flU 1/1'''1J;f11~UriU~::''lyui~U~'~f)U~t'llfl1/ 2536 lAvi1f),;1ulflHf11~flAnf)~m~'f 

,4f)'l'Ia~~tT::f)19Ult'l::rrl1/1~nHa~'f)~' ~fl1tJ' UU~ ::'Vlrr un:: 11 an1f1 , ~~hn1uf1n1/1 ~ ::v::l1d ~ 
~ ,~.. ... .J!'" ...., ".:.,,, 4 

Un1 "1/m'U~::'1/UHt'lf11~''InlA~f1t'1111AVlmV1J'flV1Jf)~nf11'laU'Unf)~U11/U'Yf)'l'It'I~ 
" ~::fl'1Jfl111/fl'~'Uf)~,aV~ , U" f)~ 1 Avun un::U;1/1W a'1~,"1I Hnm'l flAUf)1Jl'If) 1'1'1 U, ~fl'~ij .. ., II. r.,.r.oQ. ..:.., 

1. ~n lAVtT1l CNG 1/f)~nmlaU'Ut'lf)~Ul1/U'''f)'l'In~1/1f1f11nn lAVtfl~fl'fu11/U 
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2. 'U~l'Ufl'l111fi~'U6~,atJ~thlng'h lrt61ntJ1.JtlU'::M'h~9ilUM\l~~jjfl'l111fi~'U6~,atJ~~~ 
~q~ nll~tJa'1'~'fJliiuih.ajjnfi1JfI'l111fi~'U6~latJ~~~n11'fll~tJrrl1 CNG (l::fitJfI'lll1fi~ 
86.4 l~.l1Ja ua:: 80.9 l~;l1Ja flll1thfi1J) 

3. tR1I1Wa'111la-n1!l'10lfll~tJa'11 CNG ua::Al.a 'U'lnfl'l1111!'l'U6~mnl~a'61Jl::fi1J 

fnl1J6ulIu66n '."''U6~lfl CNG - BENZ ua::lfl DIESEL - BENZ ijt1;1I1W 'm\/lfltJ~tlU t'bu 

fll1Hti 5 "l~ciHduD'fI~D'aa&hqfl.ede\fQ.l'''l",unl. NGV 
...... • " _I ' ua::D'Ul'Ulfls.lm.I'Uv1::."flflH, .IH The International Association for Natural Gas 

Vebkles (lANGV) 

Country .1'Ul'U10nl. NGV .1'Ul'UD'U1U.;is.ltll. Last Updated 

Argentina 1,439,527 1,402 Apr 05 

Brazil 1,018,163 1158 Oct 05 

Pakistan 850,000 828 Dec 05 

Italy 382,000 509 May 05 

India 204,000 198 Apr 04 

USA 130,000 1,340 Dec 04 

China 97,200 355 Jan 05 

Ukraine 67,000 147 May 05 

Egypt 62,513 94 Oct 05 

Colombia 60,000 90 May 05 

Iran 48,029 72 Aug 05 

Bangladesh 44,534 106 Nov 05 

Russia 41,780 213 May 05 

Bolivia 38,855 63 Sep05 

Armenia 38,100 60 Feb 05 

Germany 27,200 558 Apr 05 
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Country 
o fill 0 .... fd 

tl\&1\&10mCII NGV tl\&1\&&f01Wfl1JmCII Last Updated 

Japan 25,000 289 Sep05 

Canada 20,505 222 Sep03 

Malaysia 14,900 39 May 05 

Tajikistan 10,600 53 May 05 

Ireland 9,780 10 Jul 04 

Thailand 9,000 44 Dec 05 

France 7,400 105 Jan 05 

Sweden 6,709 86 Nov 05 

Indonesia 6,600 17 Jul 05 

Korea 6,487 170 Feb 05 

Bielorussia 5,500 24 May 05 

Chile 5,500 12 May 05 

Moldova 4,500 8 May 05 

Bulgaria 4,177 9 May 05 

Trinidad & Tobago 4,000 13 Apr 05 

Myanmar (Burma) 4,343 14 Nov 05 

Mexico 3,037 6 Mar 04 

Switzerland 1,346 56 Jul 05 

Australia 895 12 Aug 01 

Great Britain 875 34 Jul03 

Spain 797 28 Jan 05 

Poland 771 28 Apr 05 

Austria 500 68 May 05 

New Zealand 471 12 Jun04 

Turkey 400 5 Aug 04 

Czech Republic 390 16 May 05 

Netherlands 348 8 Jun04 

Latvia 310 4 Oct 04 

Belgium 300 5 Aug 04 
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Country 
o ., 0 _ .. ttl 

9nn'U1Gtn. NGV 91'Ul'UGG1'UlflSJtl1. Last Updated 

Slovakia 250 7 Sep04 

Portugal 242 5 Jan 05 

Hungary 202 13 Feb 05 

Norway 147 4 Apr 05 

Algeria 125 3 Oct 04 

Croatia 100 1 May 05 

Serbia & Montenergro 92 2 Dec 04 

Finland 84 3 Mar 05 

Yugoslavia 81 1 Jul03 

Nigeria 60 2 May 05 

Iceland 45 1 May 05 

Cuba 45 1 Feb 01 

Greece 40 May 03 

United Arab Emirates 35 Dec 05 

Macedonia 32 1 Jan 05 

Luxembourg 32 3 Jul04 

Liechtenstein 26 1 Sep04 

South Africa 22 1 Jan 00 

Uraguay 20 Dec 01 

Singapore 7 1 May 05 

Denmark 5 1 Feb 00 

Taiwan 4 1 Apr 05 

North Korea 4 1 Aug 00 

TOTALS 4,750,744 8,824 

'1fl~OlJa~H~lJ'::';;lJ '~'hhnh::'Ylft'~H '1 ,rl1aflfha.H1lJ1J1 a'lJl\l 1lJ'~O~fl11 
... lfCl/ ~:... ~ ... '" ...... .., , '1.1" 1.1 fJ01Jl1Jfl11 fl1Yll111JY1~UYllJlJl1JlJ1Y01"'iH.~lJ1JllJ'::1JU~10fJ1110a~ 111JfI~ 1::1Ylft 

, YlfJ~i' J 1Jlafha~ri ~1a';1J 1 lf1.1,::Y1YlJ l1lJ 1J1UlJ 1 .. 1 lJ 'na~~llJ ~1.1I'l' l1JY1~UYllJ J lij'lJ,4o,'Wn~ 
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... ~ ~.,.. 1 oJ at ... ., oJ "'... ., t, ... 1~f1 Jf 
tHuu':1'l'fJ'~a'U 'YI':1J1flll'l'fJlflfJ'lflU1lfl~ "fll'nU, "na'1l ua:flll fJfllJl Uflll '1fll."fl~':1 

,jU~, OfJu~ u1"9lfl1 ~1 YI'nlJ'H 11..1 m" 

, , .. 
7. ,enD'l1UQ:·n141fuii,ftrJl"e~,"~'14\h:'lIfUlQ:tiHtJ1:'lIft 

~n'l'fJ'14tJ':'lIft 
fla~mor 1'Hfh~1lJ (2534) ,t\'Yl1flllftmnu,ifJ~ij6Y1i'na~flflllfJfllJi'U1Ylfllu lav"fl~ 

yn111u 1 u'H~111u'Ylfll 1..1 11'16 ftmn lflHfllnhfJYlfltl'Ylfll 1..1 la6~yuuYl1 u'H~111u'Ylfll 1..1 lav 

"fl~m:Yll'l~1Y1fJ1f1'1a'9lf 1Ylfllu lav ua:flll'na~~1U 'nu'h "q~flnlJfllllilfli'u,;na'1n1fl 

SmJ'la'Vu ftfl 1Y1Q lY1niffu IIa:'HU~afl,"lJ" '~ijfl'l1lJnlJ,;ui'01lfJfllJi'tJlYlfllu lav1'H~ 
II 

uflml1mruii'~'nU11 fJwafl\lw:Yl1~'Ylfllu lavt\'1ufJwth: lfJYU1Y~lmfJu,fifJu fl'l1lJq~fJ1fl 

oVU4flu fl'l1lJa'1lJ1lmh' tlYlflafl~ 't\'fl11lJa'1lJ1l on ~'fl9lL ,1uNa't\' ijfl'l1lJUlJ';u i' nU01l 

fJfllJi'ulYlfll 1..1 lavl'H~ ri'lufl'l1lJ1~1nu 'tl~ijfl'l1lJti'lJ,;ui'nuflllfJfllJi'u1Ylfll 1..1 lavl'H~ 

,,,au'nl ;h~1lJ (2533) 't\'''1fl1l ftfl\l1U. i'fJ~ij Na~flO1l fJfllJi'Uu'lfllllJ"6~ 
II 

tll:Y1"u ftfl\l11U'n1:flltli 1 fll ~flUijri'lu ;'llJ"6~1lJ'Vu 1uflU 1~1l: 1~fJWtl1,,\l1u;11lfl 1 1..1 
• II 

'H~111u 9l. ~U'l fl. djfl~ ,. l1'Vtfi 'nU11U.i'fJilijNa~flflllfJfllJi'uu'lflnlJ"fl~flqlJi'lmh~uu 
... ., oJ,1' ~'1""" ~..,: .. ..... ,.." ~ lJunfJYI ,,'nUt1flflllnfl\l1 ""fl fllnu"ntY1llfltJ'lflUu1f1lJ fl'l1lJflfll'Hu"fl~flfllJ9l'lflfJ1~YI 
... , 1 ....,.., , ~ ... ,., 1 l' .. , 
lJ9lfl flHflll fl'l1lJflfll'Hu"fl~flqlJ9l'lflfJ1~YllJ9lflfJwafl\lW:"fl~u'lflnlJ u"1ufllllJfl~l'Hu'l1 

ijtl,: lfJW ua:1ut\'1ufl'l1lJq~fJ1floVu4flu1ufllllf nflll1lfflll;1fl\l11-Afla'UUa''juu'lflnlJ 
II 

"fl~~\l1'lJyu\l1a':fl1f1 

.1;fJ1 flnOfl'jY9l (2541) 't\'Yl101l;1fl\l1 O1l1ilfli'u,;na'1lt\'1U'na~~1U flui'uf 

tll: lfJyuua:fl1l fJfllJ i'u fl1l 1 f'nn~ ~ 1 UU a' ~ 61n9lvl 1..1 flU 1fl9l"fl ~tll: 'V1YU 11..1,,, 9l 

fl1 ~'YI'nlJ 'H 11..1 fll 111'1: 1" 9l i' ~'H 1f1';tJ~ 1 'H ~ 'nU11 tl,: "1yu 1 1..1 '''9lfl1 ~ 1Yl'nlJ'H 11..1 fl l 111'1: i~'H 191 

';fJ~ 1 'H~ij01' fJ6lJi'U01l 1 f'nn~~1ulltY~fl1ii9lv1 1..1 ,:tluq ~ lf1fJtl':Y1yu~ij61Qfl O1l;1fl\l1 

61;'nlla:l 1fJ '~U9lfl~ Hnu .:ij01l fJfllJi' U 01' 1 f'na~~1uu a' ~fl 1 ii9l vl 1..1 61..1 1fl9lU9lfl~Hnu 

l'llJii~flll i' Uftll: lfJYU "6~'nn~~ 1uUtY ~61n9lvij fl'l1lJ UlJ';u IYI HU 'lflnUflll fJfllJi'U01' 1 f 

'nti~~1uUtY~61ii9lv1uflu1fl9l 
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~ '" ttl -,11 I ttl ... .. ,J!II.' , td ... 
lflV1flllfll.1illlJYl91f1 "Ufl fll.1illlJYl91n'llJ11ClHlI9I '" L 1..1 IJl::lnf'f nv fll.1inlJYl91f1'llJ11Cl 

'" ~ I '" ... '" ~ 11 I '" I ,.1 .. ~ I '" ,11'" 
'WlI~~11..1nU9Ifl9lHfll..l lJnfl\lW::"fl~fl11lJ1lJl..Il .. 1"tN1ClU9Ifl9l1~fll..l II1Vfl11YOl'WtHn9lHfll..l ,,'11 

I 1 ,.,.. t ,d ., til ..,.,.... d, ,.J! 
fl1 flVn'1'U9Ifl9lHfll..lUn::lJfl11lJ,lflV1flllfll.1i"lJYl91U9Ifl9lHfll..l II::lJfl11lJflflLl1l..191flfll1 'I 

ttl .. ,,, ~ I 11 .. !.. ~, ,.J!td ... ,_J! I ...I 
fll.1i',lJYl91 l..I'Clunfl.flVHfl·n~"11~ fl1'91f191~~1Jfl1W l..Ifll1 '1fll.1i"lJ",91 l1UfllClunfl. 

1 flV 'Uflflfh , f·hv UlI::fl1' 01111..1f1 ,,f, 1f11O'1.1i 11lJ"1~'U,fll..l fl~ ~11;j~"fl~nfl1J l,j'l..IllJl..IcVl..I 

1~U" ;r;11'UY (2539) '~ftfl\llL~fl~fllnh1..l1fll'lJ1'1~1~fll'1'flV .. ftfl\l11\1'W1::fl'& 

111Yl..I:: 1'Waft'91;1..I1~lJ" 'W1I')' afllJ1l1Y1..I1f1V'\1'W1::flfh~~~ Sfl 1nni',,,j' )jlln1l1n~flfl1' 
VfllJi'lIal..l~lfl1Yl..I:: 1~lJlJ1fl~qfl 'fl~lI~lJ1 '~uri l1U~afl,"lJlf 1n~ U9IVn'11911lJthAlIUll::afl 

1Jflfllll~l..I afl6fltJ'::lflnl1;j~~)jflll VlJi'1I1..11fll'lJ~1tJlYl..lO'l..l 1f1vijU1..l1n1~' l..Iflll' fl1..l1tJ"fl~ 
aflHn'lJ (Multi Media) l~fl1~lJflllVfllJi'lIUritJl::'I1"1..I~1I;1I1fl 

nni'l i'n'1n'~ (2546) '~li1fll,ftfl\llil~fll'lilfli'lIoUl1ff1'nH~11..1'WG~~11..1ua::i111iv 
... ~ .. I "',.J! ttl 1 ~ ... :...1"'.' , fll..l CO) nlJ 91 flfl1' VfllJlllfl11 '1Uflft • 8flf)lU 'WflnflU n 1..1 1..I1lJl..I 1YfH 'WlI ~"fl~IJ1:: '11'11..1 1..1 L"91 . ~ 

fl1 ~ln'WlJ1111..1fllUlI::tJ;lJW~a 'WlI'h tJl::Y1Yl..I;jijafl\lw::nHtJl::"lfll"~ 'l..IU11..1"fl~ fll~ 
.. ~ ,11 ~ I .. .. .. '" I.... .. 

l::fllIflllnfl\ll nv "L\1Z'1V9Ifllflfll..l UlI::flll1J1::flflllfllY'Wl1l1flU9Ifl9lHfll..l II::lJfll1VfllJ'lIflll 

'fUO'ft 1.8flf)au9Ifl~1~O'l..l 'l..IU11..1"fl~fltilJ~fuO'n' 1.8flflaulI:: ,U,n fuO'n' 1.8flfla 'W1I'1l 

)j 1:: AlIfll 1 Lilfl i'lIoU 11n'11 ~ 11..1'WG~~11..1U9lfl~1~ 0'1..1 UlI::ijfl11lJflfllif 1..1 ~ flflw afl\lw::" fl~uO' n' 1." 

flfla' 1..1~ 11..1 fl11lJflU~ 1..I1h:: lt1YUl ;~l "till ~11..1 fl11lJ~~tl1fln'all.1I.ffll..l' 1..1 flll' fua:: 

fl11lJfI'llJ11Cl '1..1 fll1 n ~lfl9l1ifl..lHZ'I '~U9Ifl~l~O'l..l U11..1 '1..I~11..1"fl~fl11lJ1'lO'l..l 'nUU9lfl~1~O'l..l 

-nul.u1,.,h,nJ1::a"" 
uflntJltJfl1 (Klapper, 1960) '~li1flllftfl\llua::ft1tJfl111i'V~thtiOJ CO) lriV1O'llHlIl1;fl 

oni'W II "fl~afltY11lJ 1l1'f1..l ua:: ff1tJ',f L if 1..1 il ~fl11lJ ff1lJ 11 Cl"fl ~ SfltYlllJ 111 '11..1' 1..1 flll 

1 tJ~tll..IU tJZ'I~"trufl~un::'Wq~fl11lJ"fl~1Jflfl Z'I':h 1 fI tltJfl~ flll afl ft11lJ 1Z'1Yl..I 'U, 'lift1l 1191 ~ thti OJ 

L;;tI~tJ1:: flllL~tl1 ~li1',f LflflHn , l..I~i'lItYll U~ II:: li111 U' 1~; 1lJ0'1..1 l1;fl.hl..l i1,itlua:: 6ni'Wa~ 
~.. ... I.' ~.. ... .1.1 """ • 

llJl..I9I1flZ'lHfll..l CO) lJ1fl11 UlI::IJ'::Tln1ifl1'W"fl~fll'ftfln'11lJ1a"1..I1..1"l..Ifl~flllllfl\lW::91H CO) "fl~ 

fll,afln'l' ll11ri~fI'1111;flftml..lflllW"fl~flllamn' 
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II 

'YIV1U1nnUa::'fUnf (Tormatzky and Klein,1982 ~Hlu Roger: 210) lffll'l1iVU1J1J 

meta-research lUflll;Yfl).na~,"lJ"'lU1U 75 iu l~V1tl1Jfllli'1Jfat1l1\u::"V~U1mllJUa::ij"n 
flllVVlJi'1JU1t111lJ "1J111.11:: lvYU',i~,;1v1Jua::fl11lJ"ltlU 't\'ijfl11lJfflJiU1';~1J1t1tl1Jij"'1 

t111VVlJi'1JU1t111lJ tbUfl11lJUa1J.1J"vuijfl11lJtYlJiu11;~a1Jtl1Jij"'1t11'VVlJi'1J 

U1t111lJ 

1",v1u ua::ul1ud~ (Rogers and Svenning , 1969) "1J11 i1"V~ijfl11lJfflJiU1tl1Jflll 
lUtti'1JSVua::ml VVlJi' 1JU 1t1" lJ fiv ml;Yt1l11 fllll~U 'YIH hJfi H~U fllll{luflunUU,j'vij 



• ... 
tJ.,..,. 3 
.......... u 

1:ltJOtJlI11)0 

, U 011 r1mIll4o~ "011;U f ';111Y11Ua:011 V01J;U 011' fti'l."O~~"U~' OVU,,' U 1'91 

: .I !II ."',... 1 ,~ '" : d "1~lfl"1J111Ufll" 'UflHUllJUmn'vl,,~tf111' (Survey Research) At! .. mnAflH1AV1 (One-

d !II A "~...s '" , ~ 
Shot Descriptive Study) 11a:1JUUUlYOUOl1J (Questionnaire) llJUlfl10UIOflnlflOJ U01llRU 

nU'l11J(o~t'I 

tJ,::wl"nftll""uilmnli'u 

fd • 
tnc. LPG) .'U1U 400 flU 

",,,,ylMh..a 
" " "Unll1UA'VU1A'Vo~mill9i'1otiH'umlf1mn1'tlfl;~i'l ~it!'fq9l1'VfH Taro Yamane 

lAOfhHUA1::AUfl111Jlfol1u 95% 'lmh::"Jl"nil1'R1,-f1mn'ut1i~rl' ;11) l"uR1,-r1mnnnn:: 

.1, ~.. '!'t.l '_1 !II .d '" ~ ".d,~!'!,l ... 
lJ1::"1"JU Ul'V9I"l ~lfl"1J111Ut11f11101tJ 18 lJ'VU lJ Ua:llJU1Jt1t1&'1f1"U",0tlU9IfI YfllGfi~,..tH 

fd fd .d.~... fd fd d~'.tt... : 11"' fd (n,. NOV 11&'1: n,. LPG) nnl1Jll9l1J n,. NOV, n,. LPG 9I'lIlY01Un l1U1m'n~ 11m. 

11"' fd • , ~ A ~'" • 2 _I , • .1'" NOV, U&'I: 1Jm. LPG Ot!H '"9I11J11JOQ1'V"U11Ul'VU1A'VO~lJ':'Ilm 1J1Y11Jll0lJl:11JU 

~ .d ., '2 .... . .d,-'1'II ~ At d~ :. ",.,1 '_1: .I 
"lU1UfI"JAlt" " "qlJ9I10tlHfI 'I ,uml"mn'~t11"::1J"lU1U9I~U9I 400 9I10tll~'VU lJfI~U 

ldonln mj1J9i'1otiH 400 9i'10th~JUlYl1l11f1~H6~ 'tJfj'~tJ':'Ilm'~O~'lU1UO,rU" (Infinity) 

" " .I " " A~,rU 'um'1itlt1i'~"f1i6,~ '~ijm'nll1uA'1"1U'V-fHmill9i'1otil~' ~,,~au 400 9i'10til~ 
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lin11.p,n,1Ifl'18flw 
~ ~ 

''Um'lStlOoqu''1mh~u'U (1ifJ'.tthl1'U~0~U"16dl~''Um,1ifJfli'~'1'U1'U 400 fl'U .t1fJ 
..... QI': ...... : .,~ 
1Im1lfl60"16fJl~l1f11fJ"'U"6'U (Muliti-Stage Sampling) aw~U"'U"6'U ~~'U 

~ 

1. 'rnfl"Jqu6fh~~lfJ (Simple random) ''U01~'YI''Ul11'Ufl1ihi~l1U~ 50 '11" (1ifJ'f 

noniutrflloUl 5 ,,.,, 

• - '''''~6'U'U6~ 
.. .. ..... • d ~ 

tfOl'UU10ll NOV OU''U, i1Ufl6'UW6~ fllfllftM .. 
- '''''~'UU~~ 

tfOlUU10l1 NOV lthlYlfll, nU~'UUfl~ fmU~M 

- '''''tJl~'Ul 
.. ... ... ... d ~ 

UOl'UU10ll NOV oflrniJl""flfJU, i1UtJl~'Ul fllalYlflCY, 

- ,,."m~o::iJ 

UOlUUlm, NOV ,rl~~'Uri1'U'ltl~ ''''JflrJiJ1'''SliifJU, nUtJl~o::i1 flla,~o" 

2. nll1'U~"'Ul~oqU"1mjHUft::,S600qU"16dl~ 1~fJd'~ri1'U,lil'1 tl'U l'Uu"a::'''fI l~fJ 

,,r'~mi16th~'''''ft:: 400/5 = 80 "16th~ mnilU10na:: 40 "16th~ 

3. 'rnOl'Htu"16dl~UUU"1::'~ (Purposive Sampling) l~fJ"l::,~u'nuulfll'il'Uu"ft:: 

'''''1Jl2 nu 1~fJlrJ'UtfOlilU10l'i~ii6'1f,flUllfu1fll'S';''UO'URU 1 Ua::O'URU 2 "6~''''',f'U'1 

lft1&JJ8;bfl\&nl1&A\J11U11".r~Q 
~ ..... , :.r~ .. ,~ ~ "'!lII '" • ",.J1 fll'SnOlll1tfJ 'UflH'U ~1'fJ "lhHUUUUtlUOlU (Questionnaires) "'Ul1J'U'fl'i6~UtlYl 'I 

''UOl1l~U'1U11U'6JJfI l~fJ lflHU!H"6~UUUU6UOlU,f'U'::U1.i~660 '.t,rJ'U 3 rb'UR~;f 

, ii'.J1 .1 .... 2 ' .... 2,1 • .... , '" en" 1 'Vf)JJflYIl~lJl::'fl0'i'flfJ10U'V6JJatr1'U"1UfI::"6JJa"'U!1'U"6~oqU"1tlfJH ern:: 
!lII .. .1 ~ ,.. .... , .. .r,~ , .... ~ ,~ .. . . 
llJ'U"1UlJl,,'U 'Ua'UU"!1'U"6~0l11'1fJ 'UYI'U "uo '"'' 6l~ 1::~UOllnOlll 'SlfJ "'UafJ"6'~6'U 

uft::61n l~fJ'::nll1'U~tilOlu,rJ'UnOllw::tJfllfJiJ~ 
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ch"ii 1 011i'uf,;nn11~nJYfftHl'U hJthurl'&rJUnl1n6Umlla.nitHnH~,il\J 
• -'I ,~., f' ~ '" ~ ... ~ '" td td nqll&lJUUJlU ,,'u "l1tr11nH"lUYfiH~lU1Jlnnqtl 111JlH"11U11&nU1nu01. NOV ua::01. 

LPG ~llna6lJflfla S6111aW ua::86&\1Yf1::0' ltlrJftnllW::"6~thmll&rJu;hmllt.lt"rJiJtl 

chuii 3 O1Hltlnu't'of"1.unuJ1Jj,.u4fJlYf~~ 'Utf1U;llrJl.I01H'I'6U01111tlU'" 

U uu U6UO 1111 ::U::&1a l' 1.1 01 ""tl Ul.I , t~ t::' of"l.U n uJ1Jjl.l&461 Yf~~ 1 tltlt:: ti 11fUtlfl10 111 &;11.1 

nnllw::t.Ia1tliitl 

... llIrJU 

2. O11i'ufft6'lWnnllW::'V6~"1. NOV ua::"l. LPG 'U~11.1fl11mJW1nUn1Jliu"6\J'U 

011'" 
3. O1li'ufft6'lWftnllW::'V6~"1. NGV un::"l. LPG 'U~lUfl1111nl1JnO 'um1d'~&nfl 

Ra 

4. O11i'ufft6'lwftnllW::'VfH"1. NGV ua::"l. LPG 'U~lUfl1111&'lnl.l'~ 

.. ... ltl6U ua::61YYl 

"1ut.lHIl1l fi6 O11"tlnl.l't011'" "1. NGV un::"l. LPG &~f)ntlunU01,'fJ1JjU 
&4tJlYfa~U"nft1~nU 
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aHihll\Hl111tft11~,{ '~uti T-Test, f-Test 

lIJIJM,lul8if 2 01'i'tJf';l1Ul'~1\n.ft~HU"f)~~.tJ;'(lOu~1ul"9Inl~l"'UJ'Hlumjj 
~ 01 ~ 01 .., ~ 1 ,.xJ tV" ....- .-

fl11lJulJ'ftUllntJ01nl~ -"U ,nn '1l.11lJU1Yfll'ftlH mer NGV ua::01. LPG 

,,1uth6Ul:: ftf) m,i'tJf';l1Ul1~",n'ta~~lU 

"1U1h9l1lJ flf) ml,,~aU"0111" Kl. NGV ua::Kl. LPG l~f)"~u,,um,'fJluu 
,I... • tV 
l'Jf)l'fta~U9ln~nmu 

...... ~_¥l ... J,~. . 
aUflYlI'IIUft1111ft11::'H "un Pearson's Correlation 

".. • tV 
lYf)L'ft'HU9In9l1~nu 

au";ft1l1lft111tftl1::,{ '~uti Pearson's Correlation 

lIJIJlR,lUl8if -I O1'Ji'tJffif)fJWaOlnU::"f)~Kl. NGV Ua::Kl. LPG lU~lUfl11lJ~~Oln 
01 0I.1t 1 1"'~ ~ 01 "01 .., ~., 1.J!'-" .... : tV" ... uatJGru"lf)U 1.1011 '1JJfll1lJulJlmllntJnn9l~ul.l '011 '101CJL"f)I'fta~1'ftOYl~U"UUllJU1'J61'fta~ 

01 .... • 01 f' tV .n .- 1 ~ · 9I1UlJlf)Ul:: flf) ml1tJ 9If)fJwan1!lW::"O~01. NGV ua::m. LPG U"lUfl11lJfl~Oln 

uatJcfuafouluml1., 

"1Ut.l'911lJ flO ml,,~aul'0111fK1CJ NGV Ua::Kl. LPG l~f)"~U"uml1.,Jluu 
L4tJl'ftft~u9lnfil~nU 

aU";ftllUft111Ift11::,{ '~uti Pearson's Correlation 

, 
lIJIJM,luI8" 5 mli'tJffif)tlwftnllW::'Vf)~Kl. NOV Ua::Kl. LPG h.l~lUfll1UU1Ul'JQ 

, :!I ,~.. ~ 01 ~OI 01 ~, 1.J!'-,l ..... : 01" .. 

um'Ju~109INa "Uf111lJulJ'ftUlntJm191MuU '01' '1mGJ1'Jf)''fta~I'ftf)''~U''UUllJU1YflI'ftft~ 

"lUt.l'J6tr'J:: flf) m'Ji'tJffif)fJWaOlnu::,.o~Kl. NOV ua::Kl. LPG lU~lUf111UUllJl'J(l 

'UmHr~109INa'~ 

"1Ut.l'911lJ flf) 01'J,,~aul'01'J'fK1GJ NOV Ua::Kl. LPO 1~f)"MU"U01'J,.,J1UU 
14tJl'fta~u9lnfil~nU 



42 

riiR;h~n111'ftl1::~ '~uri Pearson's Correlation 

rtJIJJfttluwR 6 ml;tJffio'l\lu'n~OI::"o~Ol. NGV Uft:01. LPG 'U~lUfl11m'1t1U 
, ~.... .!l........ ... .!:l, ,.11111 A ... '" .;....1 ... 

,,1Ifl1111f111'tlU1ntJml91tlnU '011 '1mcrlYOl'tlft~l'tlOTl'UlTlUl.I111UlYOl'tlft~ 

,,1u1110111: flO ml;tJffioflOlafl~OI::'Uo~n". NGV Un::O'1. LPG 'U~lUfl111H'1t1U'~ 
"'.1 ... ... .!:l 1 ,.11 111 III '" ,.11: '" 911UlJ191111 flO ml9191f1U '011 '1m. NGV uft::mcr LPG l'tlOTl9lUTlUml .,U111U 

A... , ... 
lYOl'tlft~U9ln9l1~n\l 

Q'aR;hll"n111'ft11::~ '~uri Pearson's Correlation 

&naaar1n11ltlUD::n11 '''ftl1J.11UIlO 

" 
f1ifl '~i'tJmlthl1u9I100I1fI"'Uml 1~fl::UUU' U m1191"1U111' ~A~fio' 11\1 

"'f' ~ '" '" , !ft ...... 1. mlltJ 'Unrr11"l\1'tlIH~l\1.~'::UtJ~000l1lU 2 ftnllOl: flO 

'" d ~., '" f' ~ '" ""~ , ,-" anllW:TI 1 mlnOtJa1111OfllntJmlltJ 'Unft'11"l\1'tla~~l\1cr~,:: ,,1I1t1nmml 11 

, :, "'fl ., . .,./ 
fl::UUUfll111tJOUflH uml1tJ 'Unlnn::91tJ9I1~'191~\I 

l«OUft:: 4 fli~;f\l'11 '~fl::UUU 5 
" .. '" l"OUft:: 3 flH '~fl::UUU 4 fl::UU\I 

" .. '" 19l0Uft: 2 flH '~fl::U\lU 3 fl::UUU 

... " '~fl::UU\I 
.. 

l"oua::flH 2 fl::UU\I 

" '~fl::U\lU ' .., 
U1U011\1U fl::UUlJ 

'lilflfJ '~i'tJlnfJ , 1l' fl: U\lU 

... :. ~,~ d ~ 0 ,~ ....... .....1 
l1ft~'lnUUU1fl::UUUTI ,,1I11111UftfJ Un1\11l01fl1lUftfJ1JllTlfJtJntJlOWlfIl"OUlJft 

fl111111111U'U0~fOlJft ~~lOWIfI"'um'Su11ftfl111111111U'U0~fOlJl'url\lA~d' 

1.00-1.49 

1.50- 2.49 

2.50- 3.49 

3.50-4.49 

4.50-5.00 

n11UUDftln.l1JJlO 

jjml;tJf,j11rr11~l\1'tlft~~lUoV'Ul::AtJ~1111n 
jjmli'tJf,jnrr1'S~l\1'tlft~~lUod'Ul::AtJ~1 
£jmli'tJf,jnln'S~lU'tlft~~l\10d'\ll:AtJ111\1nn1~ 

jjml;tJf,jna'l1~lU'tlft~~l\1od'\ll::Aml~ 

jjmli'tJf,j11l'f11~l\1'tlft~~lUoV''Ul:Aml~1I1n 
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..; 
1I1fln'lR 1,rfl:UUU 5 m:uuu 

1I1fl 1,rfl:UUU 4 fl:UUU 

l.humn~ 1,rfl:UUU 3 fl:UUU 

1160 1,rfl:UUU 2 fl:UUU 

116tJ~~R 1,rfl:UUU fl:UUU 

'UIflOlnO 1,rfl:UUU o fl:UUU 
.., : ., I ..I,~ 1..1 • ,..1 ..I,~ 

l1Mt1flUU l.I116 1Hnn1l"6~fl1fl:UU un ",11 1111mlU n 0 un:u 1161mlunon ,,111 

nr,m"iitJ1.Jtl1.JlflG1cri'l~6~1fll,utJnfl111111111tJ"6~'6~n c;~1flG1,,1Ufll,utJnfl111111111V"6~'6~n 
: ~ .., J 
UUllJUR~U 

J 
lflGm 

1.00-1.49 

1.50-2.49 

2.50- 3.49 

3.50-4.49 

4.50-5.00 

fl11utJDftllJ1,."lrJ 

ijfll'i'1.Jr';l1tT1'~lU'"ftH1U6d1ul:~1.J~1111fl 
ijfl1li'1.Jr';11tT1l~lu,"nH1U6d1ul:~1.J~1 

ijfllli'1.Jr"l1tT1'~lu,"n~~lU6d1ul:~1.JtJ1UflnH 

ijfllli'1.Jr';l1tT1l~lU,"n~~lU6d1u,:~1.JCl~ 

ijfllli'1.Jr';l1tT1l~lU'"ft~~lU6d1ul:~1.Jq~1I1fl 

2. fll'i'1.Jf"6'lG1ftfll!lDl:"6~ft'1. NOV un:ft'1. LPG1U~lU"H"l l~Uflll1R 19\01"111"" 

.J - I ~ AI 1 ~: 1.J! ..,..;.. .. .., • 
n1Ufll,tJ':lllUtl1 (Likert Scale) UUfl6 UfJfl"l"lUUUt: -,fll'1Rn1lfll,tJ':lllU 5 ':R1.Jfl6 

n1U~1tJ6fh~~~, n1U~1tJ, 'uuu't, 'lit;;U~ltJ, 'Ul;;U~1tJf)r.h~~~ ftfll!lW:ft1011lt:l~Uth011l 
tJn1rruR c;~ijfll' ~111URlflDlen1ufll' ,,rfl:uuu~~if 
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,h,rw.i·nnn ,h'lU ... i~QU 
d« ... 111U 'lVOO1~rJ~ lfl' 5 fl::UUU 

d ~ ,~ 
Ll1U 'lrJOO1~V~ lfl' 1 fl::UUU 

Llfut\''lrJ lfl' 4 fl::UUU Lifut\''lfJ lfl' 2 fl::mm 

'uuul, lfl' 3 fl:muu 'umil, lfl' 3 fl::U1111 

'UL-itut\''lrJ lfl' 2 fl::UUU 'UL-itut\''lV lfl' 4 fl::UW 

'UL.aut\''lm)fm~~ lfl' 1 fl::U11U "dt\' ,. lJll1U 10001~rJ~ lfl' 5 fl::UU11 

.., :;. ,..1,2'..1., ..I ..1,2 
l1a~'1nUUU1LO'fla1'llJ"O~fl1fl::UUU" "lJ1111fl1LUftO Un::U1LOlfl1LUftOYl "1J1 

LmVUlm.UnYLnQl~1~"1fll1UtJt\fl'l11J111J1fJ"tH.fOJJa 4~nQl!:Jl1un11LltJnfl'l11J'H1J1fJ'VW.f6JJft 
Ju.rtui~rl' 

4.50-5.00 

3.50-4.49 

2.50-3.49 

1.50-2.49 

1.00-1.49 

., ..:t..~. tI ".1!1. ., J., 1 QI..! 
1::ftUfl'l1lJIUJ,,-u1 0.00 - 0.20 lJfl11lJI1lJ"UlnU U1::ftU,,11J1n 

1::iufl11lJtTlJ-ftUI 0.21 - 0.40 jjfl'l1lJtTlJ-ftUlnulul::91U~1 

'l::iUfI'lllJtTlJ-ftl.ll 0.41 - 0.60 jjfl'lllJtT1J-ftUltiulu1::iutJlUnn1~ 
., .:t..,,, ".:t. QI "., 1 .... 

'l::ftUfl'lllJ"lJ"UI 0.61 - 0.70 lJfl11lJI1lJ"UlnU Ul::ft1Jq~ 

,::iYfl11lJtTlJ-ftUllJ1nn'1l 0.80 jjfl11lJd'lJiUlnulu'l::iu\l~lJ1n 
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~ il" il "".." 1~-- -- : 2. "mmfl'I1'n "1tJULLft:: ty111f1'flfl'UUV1flfll'S 'Ifll. NGV 11t'!::fll. LPG fln1flflll 

d1'S1' LLft::d'lImllw~~'~fJ1ftH 1 Uflll 1 ~tJ~flll 
3. tr!',.mtJtJUOtJfIlll u1,iffl111 1 u11fit'!::ff1U1I1'Wfllh::,~u LLft::UrH'fl!O~ijo 1,fJJfl1111 

flHfl111,iftllll (Content Validity) 1 fltJ'tuntJ111 1~odtJulu!lU'U0~fl1111,rtUt~ ~ 11ft:: 

U1111'S OflOtJ 1f1'llh::tr ~fl'UO ~ fll'i "fl1l11itJ~fhl1UfI 1 i 
4. U1'fl!0~1ifl~''''tJmfl1l1flOl::fl'i'illfll'i1f1fJlih'Ul'~Ofl'S1'UOtJLLa::utf\'UtJi'tJtJl~ 

'" .. ~ .I '''Ofl1111YfI,\lUQ fl"O~Uft::9l'i ~ fl111'U0111 

. . , .. .. .. ~ 

fll1"11t&l'8tJftllWllW808.8.aft18.a~8 

fll'iRfl1l11itJ1uff1U~ 2 if ~itJ1«n1fllHI'i1VUOtJ111fl1111'~tJ~flH (Validity) 11ft::fl1111 ... ,~ .. .: 
'''000 ,,(Reliability) 'UO~UtJtJtrOtJfIlll fI~U 

1. U1U tJtJUOtJfIlll 1 tJ, "01t1'i v~tJ; flll1Uft::flOl:: fl'i'i lIfll'S 1f1tJ1U" U;fI 'S1"fl1111'~tJ~fI'i ~ 
9l111,ifo111 (Content Validity) Uft::fl1111'11111::trll"0~fll'S'''1I1l11 (Wording) 1~OU1 
ftutru 011 U::1I1tJi'tJtJl ~utf\ 'ULLtJtJtrOtJO 111 , ,f'1111l::UlI riouu 1 1 tJ,~tJfo~ft 

2. U1UtJtJft'OtJfIlll~'«tJi'tJtJl~utfl'UUd'1' tJflflUOtJfl1111,4000'« (Reliability) 1f1tJU1 

U tJ tJ trOtJ 0111 1 tJfI fI uotJ 1 "t 1 ~ fltJ~9l 0 tJLL tJ tJ &YO tJ 0 111 Uft::U 1'0 ~ t'! ~, «, tJ 111fll 

d'lItJ,::afliA111114oslu (Reliability Coefficient Alpha) 1 ROO1' 111fhd'lItJ, ::a,,( "O~A'i ou 

'" ""'~ ..... .: tJ,,, (Cronbach's Coefficient Alpha) enHft" ,,'lflUtJtJtrOtJfIl1JlIfHU 

, , .... ~.\' &JlU.8.alltJtJ&I'8tJtll1J ftlf1111JIW8tl8 . 

(ReUabllity Coemcient) 

fll'ii'tJf'li11U1'i '~tJ1fltJ fll'S '''fl1CJf 0.792 

--NGV Utl::fllCJf LPG 

Q d ~ QI ..d QI 

fll111mt'l1U 1UfJOIftflllU::1fltJ1fllJ 0.713 

flU,"fl1. NGV Uft::fllCJf LPG 

. • .. '~OI . ~ ~ "f. "" 0 : ... • lflfl1fl111Jl"000 "fI~flal1"'l~"lIl1 utrfln1 UUUtrOUfIl1JYl1I11J1fIfltrOUlIlI lIfl1111 

,4000'« 
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nlllnU11U1l1J'eVG 

" " flll'~U11Ul1lJ~6\1a1ufli'~il fiiv'A'fht1U9Ull11~UnUnlJ'6\1aA'1tJ9IU16~ lfltJ\h 

, - I •• • 1'.1 1 ~ .. 1 • t UUUtr6UCl1lJ lJ\l6fl11lJnlJlJ6.1flflqlJl l't1lJltJ Uflll9l6UrtlCl1lJ .~ Ufl119l6UfllCl1lJUU 

fii'tJ'::\l6'6\1a'lfl~a'~fll 1,1 Ufl119l6U ua::~916u'::~6~iifJtu a'lJ,j;911lJlfltu crl'~i~, -n U flll 

" ~" qlJ~h6th~ lf1tJ1ufllltr6UtlllJ\TU'n1~fiitJ1i1U~fll6flUUUa'6UCl1lJ16~911lJ'nfltilJ~16dH\TUCO) 

916U 

- 12 • n111Ift11::" .. eVGUG::n11,.1ICNe 

'H a~, 1fl" lfll1 nl1 1,ua::l~U'6\1l'''l tJuf 6tJU& 1'nH ~1i'tJU1U UUa'6Utl1lJ~'A' 
9111'a'6UU&1lJ11'fIll::1i'A'1tJflll"lflllU'flU'~f111lJ~ ua::fl1u1tu'Hlfl1f6tJa:: tluumi1ulltJ 

" '6thCl1lJ fl11fl1U1tu"'~'HlJ"fll::"1A'1tJfl6lJii119lf){1 fltJ 1 f1 11,UflllJn11 ~ '111 SPSS n1'Hi'uHa 
_ ~t ~ 

\l6~fl1nlflll::'H'n~'HlJ" ua::'nfla'6ua'lJlJ~!lU 1"tJ1'1'rrii~ Pearson' s Product Moment 

Correlation Coefficient 



, ... 
UYlYl 4 

... u 
NQfll11~tJ 

1r!Uflll1i'mi"'thl1'B (Survey Research) 1~tlf111'W1flll i'l.Jlua:flllfJtllJi'l.Jflll 1 ~0'1. 
"JI • • 

u'nU\hJju1Ytll't'fa"''Utl'''~il.J;jHlfJU'' lUl'U~111""'n'VtlJ'tf1Ut11 1~fJl~ul.Jl.Jntll.JmlJ1r!u1fl;tl"'~tl 
do.J! .J.. 01 I 01 l.J!1II :...1.. '01' 

lUflll1111.J'Utl\la1f1tJ111l.Jfll111.J ua:flllfJtllJll.J flll 'lJfll.U'nUU1lJU1'Vtl1'Vta""n1111qlJ~1tlfJ1'" 

'1U1U 400 fi'1tlV1'" ~n:1nUtlNaflll1i'fJ~1lJt;'~1.J ~",rl' 

. 
• ~tlUii 1 .r;tl\la~1un11'WW:'n1"'1h:'V1111 

1h:11tll.J~1tJNaflll1i'm~tJ1ti'1.J.r;tl\lafbufi'1ua:n11'WW:'nH111:'V1111'Utl"'milJfi'1tlVH 
~~tll.JUl.Jl.Jntll.JmlJ '~uti 1'Vtrr tl1~ ':~l.Jflllf111'W1 ntJ'~LLa:tl1;'Vt 1~tJ\h1nUtlNaflll1i'tJ'U 

II II • 

111ul.Jl.J'Utl"'~111'" i1U1Un",aU 5 ~1'H (~11Hfi 6 - 12) 

.J .J! OIl' .J,.,III III 
• ~tlU'n 2 'Utl\laflllll.J 'Ul1n1'1f1tJ111l.Jfll. NGV ua:fll. LPG 

11':11tll.J~1tJNaflll1i'tJl~tJ1ti'l.Jfllli'1.J1,j11n1''Utl'''milJfi'1tlV1'''1~tJ1tll.Jfl1. NGV ua: 

0'1. LPG 'B111Stl9iH'l fl11lJg'ufll,i'l.Jf,jl1nll 1~fJu11nUtlNafll'l1itJlu111Ul.Jl.J'Utl"'~11H 
II II • 

'1U1un",ffu 3 ~1n'" (~1'Hfi 13 -14) 

• ~tly~ 3 .r;tl\lafll,fi'~aul'Bl~O'1. NGV Ua:O'1. LPG 
• II II 

,r!UNaflll1i'mfltJ1tll.J l~fJU 1,nu tlNaflll1i'tJ 1 U 111u 1.J1.J'Utl"'~l1H ~1U 1U n", au 
..; 

~1n'" (~1n"''n 15 - 17) 

.J ... 
• mrnIL5 fll''n~ntll.JnlJlJ~J1U 

II 

111:11tll.J~1tJNaflll;;fJ'BUnlJlJ~J1Uflll1i'tJ n", 6 .r;tl 1~tJu11nUtl lUl1.hl1.Jl.J'Utl"'~1n'" 
II II • 

'1u1un.:affu ~111'" (~1n",fi22 - 32) 
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• fatlD:: l'ftfl Vl'Ul'U 

Ylt1 223 55.8 

.. 
'"qJ.:J 177 44.2 

1l1..1 400 100.0 

• • II " 

'1~11Hfi 6 'rt1J'hn~lJi10dl.:Jri1u',"oJfiffnl!llfli'.:JihrhJl'rt"Ylt1rOtla:: 55.8 ua::d1u 

l'rtffl1ti.:J!Otla:: 44.2 
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, 
.. 0 ~ ,.., , 0 

.nnnl 7 .nnW&QZlerJQZ"8~nQ"'fllerJH'1"'UlflUUn'.l 

0 

-f8t1a: 81'.1 tlUlU 

18 - 23 il 42 10.5 

24 - 29il 85 21.2 

30 - 35 il 78 19.5 

36 -41 il 85 21.2 

42 - 47il 71 17.8 

48 - 53 il 24 6.0 

54 - 59 il 15 3.8 

on", 400 100.0 

. . " " 
tlt19111Hfi 7 "1J'hfltl1Ji1Ofh~lfil'flUt'bu'l1qjfi;9fl)jlfli'~ijijtJ1~'lZWh~ 24 - 29 il 

un: 36 - 41 il1Jlfl~qfl flflLriuJotJnz 21.2 10~n~1JlijtJ1~ 30 - 35 iI JotJnz 19.5 uomrulriu 

mi1Ji10th~~ijtJ1~'l:wh~ 42 - 47 iJ JotJn: 17.8 tJl~ 18 - 23 iJ JotJnz 10.5 tJl~ 48 - 53 iI JotJ 

nz 6.0 lf1tJmi1Ji10fh~~ijtJ1~ 54 - 59 iI ij'lU1Ut10tJ~qfl flfllriuJotJnz 3.8 



50 

" ~ 0 rega:: 1::RUfl11f1m.n tnn,. 

1h::0 lJflfl'W1 21 5.2 

... fl " lJlIVlJ fl'Wl9tfl\.l9t\.l 6 1.5 

irllVlJflfl'Wl9tfl\.llhnv / ,h". 39 9.8 

fl'4mqjOJl /lh11. 62 15.5 

1.I1OJ OJl9t l 200 50.0 

~.m'h1.l1qjOJl9tl 72 18.0 

11Sl 400 100.0 

.1fl9t llH~ 8 ""J'hfltllJi 'If)dl~ih ::~U m1flfl'W 11\.1 '::~1J1.Iltytyl9t ;lJlfl~ t'{~ fi~LfJ\.I 
tI 

!flva:: 50.0 'fl~n~lJlih::~1Jmlflfl'Wlq~fl'h1.l;tytyl9t; !flva:: 18.0 \.Iflm!\.I ih::~1Jm'flfl'Wl 

1\.1'::~1J fl'41.11tytyl / 1.I'lrr. !flva:: 15.5 l::~1JirllVlJflfl\ll9tfl\.ltlalv / 1.11". !flvn:: 9.8 '::~1J 

1.I'::OlJflfl\ll !flva:: 5.2 ua:: '::~1Jmlflfl\llirllVlJflfl\ll9tfl\.l~\.IihlflV~t'{~ fi~LfJ\.I!flva:: 1.5 



51 

, 
Jar.lIl: 11t1'~ltlQtI 

0 

fll'Ul'U 

'1il0U 10,000 tJll1 24 6.0 

10,001- 15,000 tJll1 88 22.0 

15,001 - 20,000 tJll1 57 14.2 

20,001 - 25,000 tJll1 112 28.0 

25,001 - 30,000 tJll1 58 14.5 

30,001 - 35,000 tJll1 34 8.5 

35,001 - 40,000 tJll1 9 2.2 

, 
1Jlflflll 40,001 tJll1 18 4.5 

111J 400 100.0 

'lfl9l1lH~ 9 "'tJ'hml1J~1tldl~~ftflln'uflf~rl' ijnv'ILtl~tni1uhn\i 20,001 - 25,000 

tJll1 fi~LrJU!tlVa: 28.0 'tl~a~1Jl ij,1V'RLtlgV 10,001- 15,000 tJll1 fi~LrJU!tlVa: 22.0 UtlmrU 

mi1J9i'1tldl~ijnv'ILtl~vtld~ 25,001 - 30,000 tJll1 !tlvn: 14.5 llV'ILtlgV 15,001 - 20,000 tJll1 
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.. ... d ".,t <II' .. !II,1I "'.1 , '11 _I'" _I ... " ... 
1Jfl111JflfllMUUt:lV'YIq'fI flt:l 'YI1Ua'11Jl'(I1~1Jfl1'1f "laV'YIU'YI flV 1J"t:I~lJl1JlJl~lfl't:I~VU~ flfl 

l{lufill~aV1,hn1J 1.58 
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_ .J 

I I 
• • .1' .. ~'!I .., ,,~ ~ 

fll1HTI 20 Ucril~'1"1"UQ::lenQ:: .. e~"lU'''iln'''TI''flefJCUQn''CU=Ml''''lUnn''l1QI''fl11 

i'~lflfum...Q'1 

. 
- fl na' u - rr fll",ftfU" "eflwan1uu:: .. e~m. NGV ua:: 1.LPG 

" (ll"1rnI11(1'''nncr~ltlfIlfl''Na'l) 
fJQlafl"W= 

' .. ., 
Ifl"llrJ lfl"lltI '';U'''I '';lfl'' '';lfl'' fll11UIrJ 1::flUfll11.l . , - IlrJ Iltl (1-5) MlIfl" eUl"'~ . , -8fJl~fJ~ 

... ,,,elI 
lllf) ~fllOJf NGV 

ell 

"n:: fllOJf LPG 261 139 
... 

0 0 0 4.65 ~lllfl 

"~1 ij fl11111.l 1:: 't1 V~ 11lfl fl11 (65.2) (34.8) (0.0) (0.0) (0.0) 
JI JI . '" .. ... 

'lJl11'IJ1~f)l'rHN 

lrtf)1fn'10Jf NGV 
ell 

un::flllJS LPG 0 0 36 127 237 1.49 ',j~lllfl'1 
... '" , ... 0' .I 

(0.0) (0.0) (9.0) (31.8) (59.2) ~::1lf)~111 1.:11fl1f).:IV'IJ ~u 1.:1'U'IJ 

ell 
fll. NGV ell • 1 " "n:: flllJS LPG 111 't1 0 0 50 157 193 1.60 ',j~ 

'" 0'4'" flll1Hl 't111ffll\l1W ~.:I~lVV~f.)1~ (0.0) (0.0) (12.5) (39.2) (48.2) 

1" : '" ... flll ~.:Il'IJ'Uf).:I'lJl11'IJlfl1f).:I 

... :; ell ell 
flll~~~.:IflllJS NGV " n :: flllJS 137 238 

... 
16 6 3 4.25 ~ 

, . " LPG ~:: ~1 V rI ~ fll1 'IJ 1 l'U l'U f).:I (34.2) (59.5) (4.0) (1.5) (0.8) 
JI JI . '" • ... 

'IJ 111'IJ1~f.)l,..n.:l 

11" 3.00 tJl,.naH 

'lfl~ ln~~ 20 ,..tJ11fl~1l~ 1mh.:lijfll111fi~1,1'IJ ~1j~f)tJW afl\lW::~l'IJ fl1111trl111HI 1 'IJ 
fl1Hl~lfl~l,1 'lJHrI 't\'1U gVlfhfl'tJ 3.00 i~f)dl 'lJ1 ::9l"tJ1.I1'IJ flrll~ 1~vmill~1f)fh~1jfll111fi~l,1'IJ 
..l '" ... ,y'elI ell ~ ... *1 '" , : '" ~ ... ... ~ 

lflV1fltJlllf) '1fll. NGV ua::m. LPG m1111fll1111J'::'t1V~1l1flfll1'IJ111'IJ1~f)1l'ta~ fI~11J'IJ 

, ..l '''' _I d..l... .. d ..... ~ ell ell 
fll1UrlVl111fltJ 4.65 1Jl::'~'lJ1111ft1l11ft~''t1'IJ'f)~n~1l1 flf) flln'~~~fll. NGV ua::fll'W LPG ,:: 

, • .J! :01,1 .... 4!:1t • ..; • ., td (II JI 
~lVrI~fl1''lJl1'Ul'UfH'lJ111'IJlYf)ll'ta~ ftfU1JUfll1Ut'Wl111fltJ 4.25 flllJS NGV ua::fll. LPG yhh, 
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. 
.. " ..... ' u • III fl111.1M11 \4Y111fl8'lWDnVW::"8~nl. NGV liD:: nl.LPG 

.., (ll\4fl1U.ufln\4'I) 
'lQAaft'lW:: 

1;;\4110 1;;\4110 '''11\4'. '''1;;\4 '''1;;\4 
, .. .., 

fllltlDrJ 1::R1Jfl1UJ 

8rh~ 110 110 (1-5) MU;;\4 . , ... 
80~~ 

.: I td "" 'lfll'YIQnn11'UtHfllOJf NGV U~:: 274 126 0 0 0 4.68 ~l1nn 

fd ...." 
mOJf LPG ~HnlJfl11lJ~V~m' (68.5) (31.5) (0.0) (0.0) (0.0) 

, 
'UV~'YlllJ 

.. "" ... ... rJ "" 'lJVlJnl'~'HI'~R'URI lJ 115 242 32 11 0 4.15 R 

n~llJllJH1~1~fl'10Jf NGV U~:: (28.8) (60.5) (8.0) (2.8) (0.0) 

fl'10Jf LPG '::'~'nRVlfll7AlJ 
.. 1~fd fd 1lJV fll'lf NGV U~::fllOJf LPG 78 189 112 15 6 3.79 "" R 

, '''''i1 .. " lJlJ ty1111f1'iV~VlJ~ff::~R"~:: (19.5) (47.2) (28.0) (3.8) (1.5) 

4 ~Q ~ 
lfl7V~VlJ~lJVlfll'HYlJ 

. ~fd fd "" l1ivl fllOJf NGV U~::fll'lf LPG 93 157 99 48 3 3.72 R 

".," " lJ'YIl l1fflJ'iHllJ::'UVUClVlJ~ (23.2) (39.2) (24.8) (12.0) (0.8) 

~R~~ 

4.09 
.. 

11" R 

'1n"'1'i1~~ 21 "'lJ'hnqlJi 1mh~ijfl11lJfiRl-tflJ~ijPiV'lW an1!lW::.tllJ fl11lJl-G'lfllJ ,.tii 

, ..; '''' ... '1 ...... 1'" ... d ..;.... ..I , fd 
f111~fWl'YIlnlJ 4.09 'RVg lJl::RlJR RVlJfl11lJflRl11lJlfltJ1nlJ'i1f11'Y1Qnn11'Uv~m. NGV ua:: 

fd .... ~ ,... !II ' .: '''' _I d':... ... d 
fll. LPG ~HnlJfl11lJ~V~flll'UV~'YIllJ flfU1JlJtlll~~tJ1'Y11nlJ 4.68 lJl::1RlJ'YIlJtl11lJflRll1lJ 

.. .... ... '" !II ':,.J!fd fd , , ... 
lV~a~lJl flV llJVlJfllnlnl"'R'URlUlJl1ftllJllJ1C1'Y1 1Jfll. NGV U~::fll. LPG t:: lJlflflVlflll 

... .. !:I! ' ..I ,... .. 1.J!1II III, '''''i1 .. " RlJ flRlUlJflll~~Vl'YIlnlJ 4.15 llJV 'I'm. NGV u~::m. LPG lJlJ 'V1111f17V~tJlJ~ff::~RU~:: 

.. ".. .if...!11''';' '" '''' ''''' ... d "..I .. 
ltl1V~tJlJ"'lJVlml-nlJ flRlUlJflll~~Vl'YIlnlJ 3. 79 u~::nlllJ"'1VVHlJtl11lJtlRll1lJlJVV'YIqR tlV 

.. 1.J!1II III, 'J 1 " ".. !II ' ..I '''' llJV 'I'm. NGV U~::fll. LPG lJlIl l1nlJl1C1lJ::'UV~lC1tJlJ"'~Ra~ tlRl1JlJtll1~~Vl'YIlnlJ 3.72 



68 

... ... .1!'" .'(,<&1 ... ~ ......_1 CI1J1Jftln"n~n111'fJ"8" 1 V.U.1GfJ'Uftl'UI.ftn1~I"1'I1J,"1'U"1"1JQn"CC"1~V1::'lfln1 

I",MHn'U'::;;n11t1tli'U1.n1111 ftl. NGV Ua::ftl. LPG UftMHn'U 

"l1H~ 11 Nan111u,fJuliiuun11"tli'U1.11 ftl. NGV Ua::ftl. LPG .8~fjiU;1GfJ'Uft"'U 
I ... n1~""W1'U"1 .8~n~tl1erh~ ilINtlfIl1JI"" 

.... 
'lflrJ '"'lI~ 

11'1" - S.D. - S.D. t X X 

m,9i'91ii\Jll1m,1f ~1. 
ttl 

Sig. 

NGV U~::fl1. LPG 18.47 3.31 18.45 4.24 0.037 0.970 

<II 4 "1 '\J6.:J'\J'U'\J'HHJ\J9t \Jl'\J9t 

°1.:J'''YUJl11\Jtl' 

'109tl'H~ 22 Yf'U'hmilJ9i'1f)th~~ii'Yfft'u9tO~Hn\J iim,9i'91a\Jlt14 ~1. NGV U~:: 
~1. LPG '\J6~~i'U~,mJ\J~ \J''\J9t0l ~'''YflJ'tfl\Jtl' '~U9tO~Hn\J 6dHihrtJthtltV"Htra~ 0.05 

.4 , ,!It '1.1 ... .. '" .~ lJl'U\J 9tllJ-n'lJlJ9t!1\Jml1ttJ 
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fl11H~ 23 NDft1l1tArm,iiutJft11,yttiu1.1., nl. NGV UD::nl. LPG .8~(ftJ~'orJ\lfl'\l 

"flnl~''''''''t'Il\lft1 .8~n",,ylerh~ .lU\lnRl"8l~ 

, , .. - S.D. F Sig. fl'i"" 81Q X 

, , ... 
a" , .., 

IlflflflHfl\l 

1 

2 

3 

4 

5 

6 

7 

18 - 23 iI 17.70 3.65 

24 - 29i1 17.81 3.11 

30 - 35 iI 17.55 3.97 7 

36 - 41 iI 19.11 3.80 5.226*** 0.000 7 

42 - 47iJ 19.08 2.91 7 

48 - 53 iI 18.46 5.64 

54 - 59i1 22.33 3.75 

"fl9t"H~ 23 "1.r:hmi1Jfi'lt:1th~~ihn~U9tfl~'~ti'U ijflllfi'RtfUl.l., ~'GJf NOV un:: 

~'GJf LPG ~t:I~~.u1.1;·H,tJu~1 Ul~9tfll ~LYI"1Jl1'Ufl' U9tfl~,~ti'ut:ldHijutlt"t1q,.m~uD~ 0.001 
.. ~ '" .....10 I I .... ... ~ 1 ttl ttl 
GJf~Ut:lRflnt:l~fl1.1fI'1J1J9t!lUfl ''HUR11 t:Il~U9tfl9tHflU1Jfll'S9tRnU 'fllOlf NOV un::fllGJf LPG 

I., .4 .. I ~ I I ,.. , ..I .. 
U9tfl9tHfl\.l un::l1Jt:I"'1'W"'flfll'f1RUt:l1.1fll11JU9tfl9t1~L1JUntitl "1.111 flq1J9tlt:1t11~f11Jt:Il~ 

'::'H'h~ 18 - 23 iJ 24 - 29 il un::fl~1Jfi'lt:1dH~ijt:l'~l::'H':h~ 30 - 35 il ijfll,fi'Rtful'~lGJf 
ttl I I., 1..1... I il 

NOV un::fllGJf LPG 1J1flfll1flq1J9tlt:1t11~f11Jt:Il~'::'Hl'~ 54 - 59 

< 1 

< 2 

< 3 
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. .. , .. .., - S.D. F Sig ",1.1" 1:fltJfl11ftnll1 X 

1 ,h ::fl1Jfttnn 17.90 2.43 

2 ,j1Jf.l1Jf1f1111~6U~U 19.50 3.21 

3 ,j1Jf.l1Jfff1111~6U1.h"V 1'.11". 18.80 2.51 1.21 0.304 

4 6'jU;qJqp I U1'tY. 18.14 2.71 

5 UlqJqJl~l 18.22 3.52 

6 ~.m'hulOJqp~l 19.29 5.56 

..; I I., I ..;....... ~ I....... .... ~ , ,.J! ttl 
'lf1~ln~n 24 Yf1J'l1f1'l1J~'l6VHn1Jl::fl1Jml"tnnU~f1~1~f1U 1Jml~flnU , 'II' mor 

NOV Ua::O'l. LPG 'Il6~~';1J~lfl(JU9l"lUL'Il~f11~lnYf1J'H1UfI1 ',jU~f19iHflU6th~;hj'f.lt'hflqJnl~ 
ffil~ 0.05 ~~ ,,jlrtU 'U~11Jn1J1J~!lUml1'f.I~tll'HUfI'hf)1;"9iHflU ,:ijm'Iiflftu "U~f19il~ 
.... 
f1U 



71 

fl11Hii 25 NGft111tJ1rJUliirJUft11ti' ... i14'.'., ftl. NGV UG:ftl. LPG "8~(.U~1(lrJ'UfI''U 
l""'nl~ITI'"'''l'U''' "8~n~t\'18r.h~ ilINflfIl1l11rJ'.\' 

. , .. . , ... 
11tl'.\' - Sig ",SlTI X S.D. F QTI 

, <V 

lIf1nflHn'U . 
1 ~lfrh 10,000 1J1'Y1 15.00 3.48 

2 10,001- 15,000 1J1'Y1 18.40 3.37 2 > 

3 15,001 - 20,000 1J1'Y1 18.39 4.43 3 > 

4 20,001 - 25,000 1J1'Y1 18.68 3.35 4.209*** 0.000 4> 

5 25,001 - 30,000 1J1'Y1 19.21 3.36 5 > 

6 30,001 - 35,000 1J1'Y1 18.35 4.28 8 > 

7 35,001 - 40,000 1J1'Y1 17.89 2.09 

• 8 111flfl114O,0011J1'Y1 20.33 4.30 

~ I.....~..'~..,...... ~ , ,.J! td 
'lfl~111.:j'YI 25 "1J11flq11~16f1H'YI11nfl "U~fl~Hfl'U 11flll~"l1'U , 'J fllOif NGV 

m'l:fi101f LPG "6.:jij,j'1J~UIfl'U~''UL''~fll.:jL'YI''11't11'Ufll U~mh.:jfl'Umh.:a;j,rfld1t)tV'YI1.:at1il~ 
0.001 ~.:jfl'6"fl~6.:afl1Jt11111~J1'U~fh't1'U,,'h nfl '~u~Mh.:a;jfllUi'"a'U, ,fi101f NGV un:ti1. 

LPGU~ fl9h.:afl'U un: Lrt6-n .11W 1" 1flflll 'YI" fl'61Jfl1111U~fl~ l.:al rt'U 11f1~ 'lflfl1l flfl\ll"1J 'h 

mi119i'16ti1.:j~;jnfl'~1O,001- 15,000 1J1'Y1 15,001 - 20,000 1J1'Y1 20,001 - 25,000 1J1'Y1 25,001 -
.., • ~..,~ I ..... ... , td td 

30,000 1J1'Y1 un:flq11~16f11.:j'YI11l1f1 ",111flfl11 40,001 1J1'Y1 11flll~"fI''U 'fllOif NGV un:fllOif 

LPG 111flfl11fl~119i'16ti1.:j~ijnfl'~ ~lfl1110,000 1J1'Y1 

1 

1 

1 

1 

1 
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, , 
fll1Hii 16 NGft11.tAuu,iiUUft11ti'RiY1.11 nl. NGV UlIZnl. LPG .e.ul'fU.'0U'Ufl1'U 

, , ... 
QT! 

, , ... ... 
S.D. F Sig 

, -
ft~1JT! elY" X UflftflH 

1 

2 

3 

4 

5 

6 

'" ft'U 

... 
11Jll'rm, 18.69 4.50 

... ...... .... 
17.92 3.28 't'tUfH1U'lJ1fflHfHl 

... ....... 
't'tUfH1U1Jl1!IYlLflfl'rU 18.28 3.56 4.206** 0.001 4 > 1 

~l"ltJ / l'O'ff1U9t1 19.85 4.31 

i'1JfVi 17.75 3.05 

," , " 't't01J1U / U1J1J1U 23.00 1.82 
, 

'lfl~llH~ 26 't't1J'),mi1J9t10dH~ij01;'t'tU~fl~Htiu ijfl119tflfful.lf ~lGJt NGV 

UftZ~lGJt LPG "O~~i1J~,tltJu~luL"~fll~lT!'t't1JH1Ufl' U~fl~l~tiuodHij\l'tJt'htltVT!l~tTil~ 
0.01 :b~,rJu 'tJ~11Jff1J1J~J1U~fhHUfI'.h O1;'t'tU~fl~Htiuijml9tflffU 1 '~lGJt NGV UftZ~lGJt 

LPG U~fl~l~tiU UftzLrlO"'tlltul"lflmlY1f1tT01Jfl111JU~fl~1~lrJuntJ~ 't't1J')' fl~1J9t10dl~~ij 
O1;'t't~l"ltJ / 110tff1U9t1 ijflll9tflffUl.fl'lGJt NGV UftZ~lGJt LPG 1Jlflfl'hfl~1J9t10dl~~ij 
O1;"i'1Jfl~ 
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.., t.I .... 
tlll& 1fUI'1Z .., .... ~ ~V." m1f1RIrn ~m1 Wmct NGV P 

UQZnlct LPG 

m'i'l.lf,j"Jffl'~1U"a~~lU 
d '" 141:1 UUJ1fll.lm, mOJf NGV UftZ -0.025 0.616 

1:1 
fllC)f LPG 

'lfl~lll~~ 27 "lr:h mli'l.lf,jna'1'~lUYfa~~1U'~tlltilJfl"'~0'10Jf NGV UftZO'lOJf 

LPG "f)~flti1J9i'lf)th~ ,,jijfll11Jtl1JiultilJflll9i'fliiultfll,140'l. NGV UaZO'l. LPG ~,::trlJ 

UtltTlti'V 0.05 ~~ ,,j,rlu '11~l1Jff1J1J~!1U~i~'~ 
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, 
D'''1tftI1".eil 3 nl1ruftiefJQlQn"Ql::.e~n1. NGV UD::n1. LPG 1"11"nl1,,e~1"" 

t.I ,,_._. I....... ..,.., I.., .., "'!II !II" .,.. : _Y-. A ... 1:: IIn'UlV~lmtJ""ln'cnJyt"lnUnl1f1fUI'U .enl1 IV n1.1yteYlflU,","1J1"N1VelytD~ 

"l1H~ 28 "11"'"'ft"i'1::"lHnl1ruftiefJQlQn"w::.e~n1. NGV UD::n1. LPG 1,,11" 
ft11"e~1""t.l1:: lnV.w;~lmuG"11"'"'ft"i'nUft11"'fI;"1.n111In1. NGV Ua::n1. LPG 

.., t.I ... fl1" 1eD'1:: .., ... ~ ~ SI" ft11f1f1D"U Im1 vm. NGV p 

UD::n1. LPG 

fll,i'tJl ~ 6fJW a fl~ 01::,. tH 

~ ~, 
fllCl]1 NGV ua::fllCl]1 LPG 'U -0.017 0.740 

~1'Ufll"J6~l~'Uth:: ltl'nrl;~ 
... 

l'rltltJ 

d , "'t' <II «'I ~,~ 
'lfl~ln~'rI 28 YCtJ11 flln1J,~f)fJwafl)JW::"6~fl1. NGV ua::fllOJf LPG 'U9tl'UflU 

lJfHl~'U1h:: ltl'nrl;~Liitl1J"6~fl~lJi1mh~ ,,jijfl111JUlJi'Uln1Jfllli,,a'U'tflll'fn'1. NGV 

ua::n'l. LPG ~~ ',j&i1'U hJ~llJrrlJlJ~Jl'U~i~'~ 
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.. U"y'~' ux.'!J!. till 1'. 111 tll1HtI 29 ftlU.IQ1I""11::"lHn111U4t1ef2Q1l1n1jcu:.e~n1. NGV ua::rll. LPG ",,1" 
ftllwj'Unnri'uaiuale"1"nl111'ftll,,cnm,,4Kunl1Rflh1.n111Inl. NGV UCnl. LPG 

u t.I '" tll&l 1eD1:: u '" ~ ~ Sf" n11t1f1crY enl1 ~n1. NGV P 

Ua::nl. LPG 

flU i'uf~ 6fJW tr flll W ::~tH 
., ., 1 
m. NGV u~::m. LPG U -0.204*** 0.000 

~lUt1111J~~tl1fltYtruciu~6U 

1Uml1" . 

t1fl~llH~ 29 "U11 mli'uf~6fJWtrfl1!jW::~6~0'1. NGV Un::O'l. LPG 1U~lUml 
1J6~lltul1l:: ltl~nrl;~1';;tlU~6~mj1J9t'lmh~ Ut1'll1Jff1JiUl flU flUfl1'l9tftftU 1 tm'l 1 fO'l. NOV 

., ..I... ... -' '" .. !it '_1 ....I ~ ,1! !it ~ '" ~ .. 
un::m. LPG YI'l::ftUUtln1t1t\1 0.001 .~l1JU 1J~l1Jn1J1J~!lUYI~~ 'mn::llJUfl'l11J"n1J"U1UY~ 

.. "..' '" , ...... -'! "'.! 1" , au .~l11J1t1fl'l11J'l1 fl'l1J~'l6t1H1Jf)~1l1Ufl'l11JQ~tl1fll1l6tYnU.U"l6U1Jlfl fl6,.,,1 l1fl'l1J 

., '.:II .,.- 1.J!' ,~ ", .. , ... ., .J! .. QI ~ QI : 

~'l6t1H1Jm'l~ftnu '~lfl'llf11'l flll1UU'lfl'l'l1JYI 1J1Jfl'l11J.U"I6UU~::1Jfl'l11Jff1J"U1i'l::ftU~1 
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u 11'" ttl" 18&f1Z u ... ~ ~ Sol .. tn1ttR&n4 etn1 ytnGl NGV P .. 
IIaztnGl LPG 

flU i't1 f 91 t) fJW ~ fl'tHU:::" t) ~ 
~ ~, 

O1OJf NGV ua:::01OJf LPG U -0.077 0.125 

~ 1 U tl111l ffllll'HI' U fl1'5 

n~Lfl~Na'~ 

'lfl~ln~~ 30 Ym';h O11i't1f91t)fJWnfl1!lWZ"t)~O'10Jf NGV "n::O'l. LPG 'U~lU 
tl111lnl1l1H'J , U O11tT ~lt1~Na '~"t)~milli1t)dl~ '~1jtl111l ftlliu 1i'ti't1011 i"ftU , '011'010'1. 

~ .;.., "'.s .., ~ , 1!iI '_1 Q'; t ,~ 
NGV un::01. LPG Yl1:::f\t1UtJ111tl'll 0.05 .~ llltJU 1J~lllnllll~!l1JYI~~ .~ 
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" t.I .. ftl" 18111: " .. ~ ~ SI'" f'I11ftRn .,nl1 Yf'I1Gt NGV P 

lIa:nlGt LPG 

fll,r tIi' ~ tltJ w ii flll w:: ~ f) ~ 
... ..., 
fl1O]f NGV "~::fl1O]f LPG u -().104* 0.038 

~lUfll1lJ'~ltiU ,~ 

'lfl~ln~~ 31 't'm'll fl1li'tI!,~f)tJwiiflllW::~f)~~l. NGV U~::~l. LPG 'U~lU 
f111lJl~ltiU '~~tl~flqlJilf)fh~ nfll1lJUlJiu1tiu 'u,;~~tJtitlm,i~au' ,ml 'fnl. NGV 

fII d.,.,., 
U~::fl1. LPG 't1l::~tlutldlf1'" 0.05 
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....... 
NGfl1119fJ 

1 ~.ulJ~l(lVU~1Ul"~f11~l'rI't't1l't11Ufl'.i~iiafllnU:: ~l::A1J\rVd1flill'YIHn'(l~ 0.05 fHlf11l1~V~ 

'YI1~lh::'V1f1~U~f1~1~nuv::iif11lV61Ji'lJf11~ 1 ~ , n,l&iI'U'tJfln.I"1Jfi!l'u~ti 1't1 U A , l' 1 AV 
1:'1 1:'1 • .., 
mCJf NGV ult::mCJf LPG U~f1~l~f1U af11!1 w::1h:: 'V1fl~ 11U ll'tffUlt::f11l fif11!11"6~ 

f1~1I9i16d1~~U~f1~HnU hiiitl1111fflliu,f 

.., .., ,~:",,l ... 1:'1 
fllJfl1~V611~lJfl1~ "'U111Ul'Vm't'tlt~ f11CJf 

1:'1 • .., 
NGV ult::mCJf LPG U~fl~l~f1U 

2 m~i'lJf,j11n'llllU't'taH1U"6~~.ulJ~~(lVU~ ~l::AlJ\l'Vthflty'YIHn'(l~ 0.05 Nltfl1l1~V 

1 U l"~ fll ~l 'YIl't1l't11U tll iitl1111fflliu,f nlJ f11l 'sJliI'U'tJfll1Jcn.l1Jfi!1'U~ti1't1UA , l' 
9iAuuhmll~n1CJf NGV lm::nlCJf LPG 

3 m~i'lJf~6fJWafl1!lW::"6~nlOJf NGV lm::n10Jf ~~::Al.J\l'vd1flf\l'YIHn'(l~ 0.05 Nltf11~1~V 

LPG 1 U 11U f11l1l6~llf U 1h:: lv'Vul; ~l nVlJii 'sJliI'U'tJfll1JQ'1J1Jfi!1'U~ti1't1UA'1' 
tl1111fflliu,fnl.Jf11~9iAuu 1 Vf1ll 1 ~ n10Jfl~6 

II II 
o QI. .q 

'YIAU'YIUU111UL'tf61't'tlt~ 

4 mli'lJf~6fJWaf11!1W::"6~n1CJf NGV Ult::n10Jf ~~::Al.J\l'V\y,flf\l'YI1~n'(l~ 0.05 Nltf11l1~V 

LPG 1UI1Utl1111~~V1fln'alJcil.Jof6U'Uf11l1~ .iI'U'tJfll1J"1J1Jfi!l'U~til't1UA' l' lAvii 

5 f11li'lJf~6fJWaf11!1W::"16~nlCJf NGV Ult::n10Jf ~l::Al.J\l'Vty,flty'YIHn'(l~ 0.05 Nltf11~1~V 

LPG lUI1Utl1111n'1111l(l lUfl1~ff~lf1~Nlt 'Iii 'sJ'iI'U'tJfll1JQ'1Jl.Ifi!1'U~ti1't1UA 11' 
.., .., ~.., ..,... 1 1 ,,1:'1 A 

tl1111 n'lIl'tU 1if1l.Jf11l ~ A n'U 'f11~ 'tffl1CJfl't't 6 

6 m~i'lJf~6fJWaflllW::"16~nlOJf NGV Ult::nlCJf ~~::AlJ\l'Vty,flf\l'YIHn'(l~ 0.05 Nltfl1~1~V 

LPG lUllUtl11111.u'lnU 'liitl1111fflliu,fnl.J liI'U'tJflll.1al.ll.lfi!1'U~ti1't1U A' l' lAvii 
• II 

f1u9i A uu 1 V flU 1 ~n 10JfL -n6 'YI AU 'YI U U 1 ~ U tl1111fflliulnulul;~ltl.J 
,l ... 

l'Vtu't'tlH 
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lRtJfI'lU'10H1Ull'1i'tJ'::'t'ftr11 aOllW::l1HU1::Y10,hjijHiU~tJl(tHOum'tJtllJi'um' 
1.1! • , '1.1!fd fd AI :.....1... _I 1 
~""tl lJ '1m. NOV 11a::m. LPG 'Yftll1RUllUU1lJU'Ytlnn'~"tHlJ1::'Y1YU U,,,PI 

.. ~ , _I .:....... _I ' .... 1 11 
0l~'"YflJ"'l\.1tl' In'10m'"OlllYfUI1lJ1::Y1'Y\.Il1lJaOllW::l1HlJ'::Y10'''PlOPIHOU \.I~l\.1 

tl1Q, 'ltJ'~ "a::tl1;"fUPlO9tHOu,::iim10tllJi'um"cr~1. NOV "a::~l. LPOUPlO9tHOU fbu 

U'::Y1yu~iiat1l1W::llPlMh~ou1U~lU'Yfft ua:: m1fft1l11 iit1UOtllJi'um11"~1. NOV ua:: 

~1. LPG~ '1iUPlt19tl~OU 
" " .aI " ,;~il 01' ;U1';11a'11 ~lUYf a~~ 1U"tl~6iu'" tltJU PI'" \.I,,,PI t11 ~'"Yf lJ,.. 1\.1 tl1,r \.I Yf U '11 '1iii 

, .... ~.1 1.1!fd fd AI :.....1 ... 
HaPltlt111P1Rtru , '1m. NOV ua::m. LPG 'YftlllRUmJlJ11JUIYtl'YflH 

~ltJ~qRd1"'i'u1ut'b\.l"tl~i1'i'tJ~'~tJI0UtJwaOllW::"tl~~1. NOV ua::~l. LPG 'tl~ 
: 4.." 011:4 d .I .. ,., _ fd" ~ 

\.1\.1 Hamn'OYfUI1 tlI1lJtlR''''Ul1lJPltlfJwat11nU::''tl~m. NOV ua::m. LPGl1li1m'"t1l11 

" " " tli' ~il 1\.1~lUtlI1lJtJ~tJ1t1a'auciu4tlu 1 \.1011 1 cr, ~lUtlI1lJ'(10U'~ ,ruij611iYfa~tlm1 RR a\.l " 
.... 1.1!fd fd :....,1 ..... ... ~ .: ... , .. 

tJtllJ1Um1 '1m. NOV 11a::m. LPG ""UU1lJU'YtllYfa~ .~tlI1lJflR11fUl1lJPltlfJQlat1l1Ql::"tl~ 

NOV "a::~l. LPG Ju iifll11JnlJilJl1u,;-muOUt1nRRau1,otllJi'Um11"~1. mil1fltl ~1 
mllJRIt)fh~iitlI1lJfiRl";U 1U~1\.lflI1lJtJ.w1t1na1Jliu.ftlu 1um, 1cr ua:: ~l\.1tlI1lJl(10U'~ ii 
" .... ... 1 .. 1.1!fd :..,1... ~... .I _I ...... " ~ 

UtlO t11'PlRt'flJ 'OtllJ1Um, '1m.UllU\.I1lJU'Ytl'Yfa~t1'::lJlJ1t1"UUlJ1Ht1HUt1\.1 tl01~ 1t1P11lJ 

1 ' ... ~ .aI ... ,.. 11 ~ _I 1 ;...... 11 
U nlU "tl~flI1lJtlR''''Ul1lJPltlfJQlat1l1Ql::l1H~lU t11'lJtl~11fU lJ':: tJ'Yu'Y~n'wu ua:: ~lU 

tlI1lJa'llJUtl1\.1t11n1~1t1P1Ha'~ YfU,j,'1iiiflI1lJnlJiuIOUm,RRau1,otllJi'ut1u1""';tl'1i1., 



, .. 
unYl 5 

crltJNafll11trJUa~f8lcr'U8ll'U~ 

....... .. .... 1 .... l.J!1d :.....l... ".... d ~ 
fll'1tm,tH "fllHU4ua::fl116tl1l'Ufll' 1Jfll.U'YI\J\J111\JL'trtlL'Wa~'tl~fJ'U"(l6\J~ 

1 ~ _I ..i .......... -' 1" ~ .. .. 
\JL'~ fl1 ~1'YI'W1I 'tIl\J fll" llJ\J l1Jll UU'tI \J ~'tl~fll' 1 ~Wl 'tr~" II l' iW1IU UUfI'tlU (1111 L lJ \JLm tl~ 11 tl 

nU;qj 1 \J O1ll~UnUn1l'tl\l a 1 il6ij1~Qt.I '::fI' ~ fi'l \J O1,ftfllJ1 fl tl 1~tlfffll!nafl~w::'YI1~ 

t.ll::'trlfll'tl~tTl"O'lOJf NGV ua::O'lOJf LPG l\Jl'~fl1~l'YI'W1I'tI1\Jfl' ua::fffl~lL~tl~fll'i'UI 
, 11.... .... ~ 1 l.J!1d :.....l... ~ M...... d.. , 
'11f1'l'''1\J'Wa~~1\J, flll~ill1\J , '1fllOJfll'YI\J\J111\Jl'trtll'Wa~ ~atlil'\J"fl~l1J"UJtl\J'1 'YI1IHa~tl 

.... l.J!1d Id .. :.....l... 1(.... d ~ 1 
flll6tl1llUfll' '1fllOJf NGV ua::fllOJf LPG L'Wtl'YIilU'YI\J\J111\J1'trtlL'WtH'tl~"J'U'l(l6\J~ \Jl'~ 

.... ,11' ... d d .. '.... Id Id 
fl1~L'YI'W1I'tI1\Jfll tl\J "Ufl fl1111flill'tl\J'YI1I~tlfJwafl~w::'tl~fllOJf NGV ua::fllOJf LPG 

" "" " nl't1i'UfI'1I1I~Jl\Jfll'1'61\Jfll'fftl~lfli'~ihr\J ij~~ij 
1( .... d ~l d...... _I ' .... .. 

1. "J'U'l(l6\J~ \JL'~tl1 ~1'YI'W1I'tI1\J fl''YI1Iatl~W::'YIH1Jl::'trltl' U~tl~Htl\J '::1Ifll' 

9tilff\Jltfll1l., O'lOJf NGV ua::O'lOJf LPG ll~tl~h~O'\J 
.... l' 11" "... d ~l .. 2. tll1 , U 4 ' 11 fI' 1 , 911 \J 'W a ~ ~ 1 \J , tl ~ fJ ' U , , (16 \J ~ \J L , ~ tl1 ~ L'YI 'W 11 'til \J fl , 11 

fl1111d'1I11\JlO'Uflll9tilff\Jltl., O'lOJf NGV lla::nlOJf LPG 

.... l' ., 11 d _I 1 ~......... .,.,~ ... 
3. fll"U 4 ~tlfJW atl~w:: "1\J01'1Itl~L'tI\J1J':: 6'tr\Jl'tr~1'YI6U1Ifl1111f1'1I'W\J 11 tlU 01' 

., .. 1 1.J!1d.l ..... :.,,l ... 
~ilfl'\J 'fll1 '1fllOJfl'trtll'Wa~L'Wtl'YIilU'YI\J\J111\Jl'trtlL'Wn~ 

4. flll'UI 9itlfJW atl~w::~ 1\Jfl1111~~61tlfl'a1Jli1Jlrtl\J ijfl1111d'1Ii\J I O'Uflll9tilU\J 1 Ii 

l .J!1d .l ..... :....,1 ... 
fll'i "IfllOJfL'trtll'Wa~l'Wtl'YIilU'YI\J\J111\JL'trtll'Wa~ 

5. 011 i'uI9itlfJW atl~W::~l\J fl1111f1'1111' (11 \J 011 d' ~ltl~Haijfl1111 d'1Ii\J IO'U 01' 

... ..., 1.J!1d.l .... :.....l ... 
~ilfl'\J 'fll1 '1fll.l'trtlL'Wn~l'Wtl'YIilll'YI\J\J111\Jl'trtll'Wa~ 

6. tl11 ,uI9itlfJW afl~W::~1\Jfl1111L'lO'\J '~ijfl1111n1li\JI O'Utl119tilff\J 1 'tl11 1 "O'lOJf 
,l ... .4 : .... ,l ... 

1'trtll'Wa~l'Wtl'YIilll'YI\J\J111\JL'trtll'Wn~ 
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't1ftnlmilfllll~tJntJl1lJ~tn",aiitltJftltlud'1 f1i'tl1~'tilflllfliiUntlflutJtJt1tltJClllJ~ 
rI. : ~ 0 t 1 ... ~ ~ 

t'flJ\llWtlU1UfI-3t1U 400 ,iiI un::UlutJtJt'ftltJClllJfI-3't1lJiiI t.h.h::lJ1a,.aml::11flll::'t1 lii1tll'IJ 

It.hUflllJ SPss l~tltilu1W't11fht'fil~911lJ191qlh::t'f-3fi'~~tl-3flll~tl hJ 

th't1i'tJt'fil~~'rlUflll11f111::»1U-31U1itlrl' 1~uti fl11lJa (Frequency) ftlvn:: 

(Percentage) un::tht~gtl (Mean) l;4tltlitJ1V~tl\lnfh hJ~tl-3fl~lJ9i'1tldH tlU 1~uti ftflllW::f11-3 

_I QI QI t I ~ QI <d <d QI'" d ...I .. I 

1Jl::1flfll, l::iiltJflllflllltJ 4 ~11t'flllflV1fltJfllOY NGV un:: fllOY LPG, l::iiltJfl11lJfliilll1UfllJ91tl 

QI <d <d J.. ~ I 

'lwnflllW::~tl-3fll'lr NGV un:: fllOY LPG utlmnfluluflll11flll::'t1fl11lJU91fl91Hun:: 

..:I. QI ~~.., 1~" ,~ I ...... 

fl11U"lJ'WU1i~1'V "lJflll 'lJfllt'f091 Pearson's Correlation, T-Test, F-Test 

'" "2 '" 1. n111Ift11::11'181JDIV.nt11GNl 
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lrlo,hml,"'llunu;mwmli'1Jf,jl1f1'lllrltJ'ln1Jn'lctr NGV Utl::n'lctr LPG t1nmllJ 

9i'l{JV1~'TlJ'l'W 400 fl'W ,,1J'1l mllJ9i'l{JV1~iju;lJ1Wmli'1Jf,jl1f1'lllrltJ'ln1Jn'1. NGV Un::n'l. 

LPG ~nnaOlJ'lnW''WUl::1fl'n''{J~a{J l'r1niff\r{Jd''Wl::9l1J~q~ un::a{Ji'rl~ a{J'tnr~s{J,"lJ~ {Jd 

, QI ..;.. , ..;.., t, .i.., III III '" 
'Wl::A1J'rIul'Wnnl~ 'W"w::'rImn1Jt"l'lfl'lllOtJ'ln1Jmctr NGV un::mctr LPG tlnfl'{JlJ'ln'tf'W 

Ul::1fl'rlaO'lllfl'll / U~tJfI'llOd''Wl::9l1J~~l 'W{Jmnnrl'milJ9i'l{JV1~6~ijmli'1Jf,jl1nlllrltJ'ln1J 
III III '" ~ ... '" ... ~ d " QI mctr NGV un::m. LPG 'lnfl'O~flfln nOl~"l::n' un::n{J{J'Wl'r1{Jll'W~Og 'Wl::A1JU1'Wnnl~ 

{JVH h~~llJlrt{J"lml'~'ll'WllAtJ'lU'Wn~llJS{JUl::lll'rl~H~ Ut\''l'::''1J'h S{JlJ'ln 

'tf'W~milJ9i'lOvHijml'i'1Jf,jl1nll'l~tJ'ln1Jn'lctr NGV Un::n'l. LPG lJln~t'{A fl{J aO l'r1nrmr 

ft'l'Wa{J~flfltl~ntllJ9i'lOV1~;jmli'1Jf,jl1nlll~tJ'ln1Jn'lctr NGV Un::n'lctr LPG lJln~tyA fl{J 

~flfl n , 'W rl'm'W ~"1~1'W tiT" i'1J aOl ~ "l::n'~n tllJ9i'lOvHijml i'1Jf,j1111111~tJ'ln1Jn'lctr NGV 

Utl::n'lctr LPG lJln~tyA~fl{J U'rIllftml / mlrl'li~ Utl::a08'Wl'rl{Jfn1~~ntllJ9i'lmh~ijmli'1Jf 
• .eI., til ~ cI d. 

"11111llOtJ'ln1Jmctr NGV un::mctr LPG lJlnYltyAnflO WWW.ENERGY.GOTH (Ol::'rIn~ 

"ft~~l'W) 

• II 

ti".,i'1J' 'Wll {J~" {J~ nlli'1Jf,j l'lfl'llU'W n tllJ9i'l{JV1~ft'l'W' 11 ojij l:: 9l1J ml 1 ~i'1Jf ,jl1r1'll 

~l'W"ft~~l'W lAtJl~atJ''Wl::911JU1'Wnnl~ lAtJ,jl1f1'llUl::l~'W~ntllJ9i'l{Jfh~ 1~i'1JYll11JlJln~tyA 

'~tJ'ln1Jl~{J~"ft~~l'Wfl{J l~{J~ml1J{Jnijmlul::l1vA"n~~l'W l{J~MlJlflO ml'fI'u1JfI''4'W''{J~ 
....... , III III ....... 1 ~ , III !1 

fl1mJ'rIlJ~{Jm. NGV un::mlJr LPG ml{JlI1JltJtHul:: tJ"'W~H~ "{J~mctr NGV Un::utV111 

, 'Wl~{J~n ll"lAUfln'W" n~~l'W 1 AtJUl::l~'W~ mllJ9i'l{JvH ft'l'W' 11 qjijl'::9l1J ml i'1Jf,jl1f1'llU' {JtJ 

.i ...... QI.' d"'" '~COI ~ ..!... ..,.. COl ,.J! 
'rItyAllJ{Jl'r1tJ1Jn1Jul'::lA'W{J'W~ fl{J ml'~{J~l'W flAfll'Wml'''ll'W'Wml''{J~fl1fll'JlOtJ'ln1Jml' 'I 

III 
mctrNGV 
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II 

1Uff1U'\IfNfll,9iPlffU1111fn10Jf NGV U~::n10Jf LPG UU ynrh mllJ9i1f)fh~ff1u1'Hqjij 

1 '" ... 1 ...! C'I! I iJ ~ '.1 I '" I ~... 1 '::(J::nfn UfllHIPItfU '91P191~'::tJtJfll0Jf9l~U91 5 '\IU u un::f1tllJ9I1tl(JH't1lJ'::(J::n~n Ufll' 

...... ! C'I,,~ .... '" ... ! C'I!' 
91P1aU 1 '91P191~'::tJtJfllOJfUtl(J't1f{PI fltl (JtllJltJfll'91P191~l::tJtJfll0Jf9l~U9lmf1 

1.4.1 ~QlQfl"Ql::Tll~~nnh:: la~l1l;~Iiim.J 

mllJ9i1tlfh~rbu1'Hqjijfl11lJfiPllifU~AfitlfJwfif1~w::'\Itl~nlOJf NGV un::n10Jf LPG 1u 
"'lUtJ,:: 1(JYU1;~lYifJtJ 1P1tJtJ'::1~Ul~tl~nfll'\11(JnlOJf NGV Uft::n10Jf LPG tJ'::'HoPlf1'hnm 

1.4.2 ~QlQfl"Ql::TlH~n"nu"J.unn.tJ48'U''Unl1'f 

milJ9i1tlfh~thu 1 'H qjijfl11lJflPllifu~AfitlfJw fif1~w:: 1 U '" 1Ufl11lJ~~tJlf1.tJoftlu 1 U fll' 

1J! C'I C'I 1.1 ~..d I ..... C'I C'I..d ..:. 
'I'\Itl~fllOJf NGV Uft::fllIJS LPG PI(Ju'::lPlU't111 fffllUtJ'flllfllOJf NGV Uft::fll. LPG't1L'WlJ 

lJl0;U ijff1U Y1tJ 1 U fll' 9i PI au 1 11 1 f,r U L"U tJ l:: l~ U ~ oq lJ 9i 1tl fh~ ijfl11lJ fl Pll if U ~ A "'1tJlJ 10 ~ f{PI 

.. M '" ... !C'I C'I.. ~ ... 
'tl~n~lJ1fltl u"tJ\Jfll'91P191~fllIJS NGV lln::fllOJf LPG lJfl11lJtf::Pl10fftJltJlJ10'\lU llft::llJtl 

II II II ~ 

~Pl9i~nlOJf NGV Uft::n10Jf LPG U~1 fl1'91nllfffl1'W'flUtl(Jfli'~f111\1l,j'U1YtlL'Wft~911lJt;,itJ 1P1(J 

.1 ~..d I I ... C'I'~ "'''1 , I~ .1"'.1 ... ~! ~.I ~..d I 

ul::LPlU 't111't11U ffllJ1' flL9IlJ fllOJf ,Uft (J't1 U 't1 PltJ lJ~ tl~ u' tJul ~lfll tl~tJu 91U U llJ U u' ::LPlU 't1 0 tllJ 

... '" ... ~ ..d, '" 
911tltJl~lJfl11lJflPll'HU't1 1JPI 

1.4.3 ~QlQn"Ql::TlH~1'Uft11"cn"l1G''Ufl11i~lflfIl;t'UHa'~ 

oqlJ9i1tldHff1U 1 'Hqjijfl11lJflPllifu ~AfitlfJw fio~w:: 1 Ufl11lJff1lJl' fl 1 U fll' ti' ~Lo~l1if U 

Nft'tfluo1'i1f'\ltl~nlOJf NGV Uft::nl. LPG 1P1tJtJl::L~U~111dtl1fnl. NGV Uft::nlOJf LPG 
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1.4.4 t2Glan"cu::tlHRU4ftlUllflftU'R 

t1ti11~ 16fhuY1u 1 'HtYijfl1111fi~l,.1U ~~9itlfJW at1l1w:: 1 U~lUfl1111l,l;'flU,n U ml 1.f 

fd fd 1 .. 1 d cI, .d I r:I rrJ QI 

'Utl~m. NGV Ul1::m. LPG FltJlJl::lFlUtl11"fl1t1Qt1t111'Utl~m. NGV un::m. LPG ~Ht1tJ 
II. " 

fl1111~tl~ml'Utl~fhul1Ul1~Juth:a~U;1t1ti11~16fh~iifl1111flFlL,.1U;1~~1tJ111t1;1qFl ltl~l1~l1l fltl 
... .. ... &I ~ .d1~fd fd , , ... III A 1~ 
L11tl11mlnltl~~'UFlLlJUn111U11J'Hltl 'IJm. NGV Ul1::m. LPG \l:: 11lt1F1tllmlFltJ Ul1::111tl 'II' 

fd fd, , .. u ... fI A fI... it 0'" 1 
m'lf NGV Ul1::m'lf LPG 1111 ~'H1Lflltl~tJU~n::~FlUl1::Lmtl~tJU~l1tllml '''U~111111F1tJ FltJ 

.1 .-.d,'" 1~fd fd, '.2 1 " fI t ~.I .-..1 lJl::1FlUtl11111tl '1m. NGV Ul1::m. LPG 11111 'HfI'l1ll(IU::'Utl~lfltJU~l1F1l1~UUllJUlJl::LFlUtI 

mi11~1tlth~iifl1111fl~l,.1U~~~1tJU'tltJ~qFl 

... 2. ft1,nitcreUD1JSlft!lU 

crSlSl;!lUtlHnl'l,uf8~ 1 .. ~,j1.J~'fltJU~1ul'U~t11~ltl'Vt11'H1Ufl,~ijat1l1W::tlH 
th::'r1mU~t19i1~fl\nl::ijml~Flffu1,ml1~ n1. NGV Ul1::n1. LPG U~t19i1~flU" 

\'I1t1Nl1ml1itJ'Vt1.J'h ~,j1.J~'fltJu~~ijat1l1w::tl1~t1'::')f1m 1 UL~tl~m~ lltJ'~ my'Vt 

U~t19iHflU ,::ijml~FlffU1\'1ml1~ n1'lf NGV Ul1::n1'lf LPG "~t19i1~flU tlth~ijutJti1titlltlH 

fl'O~~l::~l.J 0.05 ~~l~U 't1~111n1111~J1U~~~'~ 
.I/'.&1 ..I fI.d ... .., .1 1'" III ~ , 

Utlt1\)1t1U~'U1.J'UlfltJU~tl11nt1l1W::tlHlJl::'r1t1l Ulltl~l'VtfrUl'I::l::Fll.Jml"t1111U~t1~1~ 

flU ijml~Fliiu1\lt1111f Ill. NGV Ul1::n1. LPG '1iU~t19i1~flU tlfh~ijutJthtitlltlHnil~~ 

l::~l.J 0.05 ~~l~u't1~11Jn1J1J~J1U~~~'~ 

crSlSl;!lUtlHm11,uf8~ 2 "t11'i'l.Jf~11f1'l'~lu,"n~~lU'Utl~~,j1.J~'fltJU~1uL'U~ 
.. QI ~QI QI .c. ~:.., ~ Q ttl ft!J 

t11 ~ltI'Vt11'H1Um11fl111J111J'VtU1Jt1l.Jml~FltYU 1 \'Iml 1'IJU11JU1'll'tll'Vt11~ m. NGV Ul1::m. LPG" 



85 

.1nFn,mlitvl'nrh mlrlJf';11n'11~TU1'H;~'HU'~V1nlJfln1.fO'l. NGV "a::O'l. 

LPG "f)~fl~lJ9i1f)d1~ '~ijfl11lJtllJ~'tJ1rOlJml9i9ta'U1,ml1.fO'1. NGV ua::O'1. LPG ~'::MlJ 

umhtity 0.05 

, 
.. ..~ 2 .. .. t I.. til til 1 

cnJ1JflI1\&YlHft111"u'IeYl 3 "ml1lJ~"f)tJQlaflllQl::"f)~m. NGV ua::m. LPG 'U 
~ d.1 1 ~.. "'... ....~.. .. ~ 1 1~ III I ..... 
,,1'U f11'lJf)~' "''U lJ':: V~'U'~~'YlVlJlJfl11lJ a'lJYt'U1ifllJf111 "9tfl 'U 'flU 'I f11.'~f)'Yta~,Yt f) 

'lflHamliivYtlJ'h mli'lJf~f)tJQlnflllQl::"f)~O'1. NGV ua::O'1. LPG 1'U~1'Uml 

1JO~,,1'U111:: lvyu,;~,;jVlJ"f)~n~lJ9i1f)d1~ '~ijfl11lJ-d'lJ';'U InlJml9i9tft'U 1 .ml 1 fO'1. NGV 

rd ~ IV" CII un::m. LPG YI'::9tlJ'Uvn1f1ty 0.05 

.lnHam1itvYtlJ'h m'i'lJf~f)tJQlanllQl::"f)~O'1. NGV un::O'1. LPG 1'U~1'Uml 

lJf)~' ,1 'U11 1:: lv~u,;~,;jvlJ"f)~mi1J9i1f)d1~ ijfl11lJ-d'lJ';'Ulo'U 1 'U,;~alJolJnni9ta'U, .m1 1 f 
til til"; .... ..,s .. m. NGV un::m. LPG Yl1::9tlJ'UVfl1f1ty 0.001 

.lnHnm1itvYtlJ,h m1i'lJf~f)tJQlanllQl::"f)~O'l. NGV ua::O'l. LPG 1'U~1'U 

fl11lJrf1lJ1lri 1 'U 01' -d' ~lf1"Ha 'to\'''f)~milJ9i1f)dH '~ijtl11lJ -d'lJ';'U 10lJm1i9tft'U 1 tOll 1 fO'l. 
r# .. ell CII Q,I' 

NGV "a::m. LPG Yll::9tlJ'Uvt'htlty 0.05 
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'lflHaml1itJ't'tlrh mli''Uf~6tJwafl)lW::''6~~1. NGV "a::~l. LPG l1JiihUfl111J 

L;i'ln1J 'to\'''6~mi1J''16th~ ijfl111JftlJ'n1J1nU l1JL;~a'Un'Uml""ii1J 1 .011 '''~1. NGV ua::~l. 
~ '" "'..s '" LPG In::'''U1JtJ\llflty 0.05 

.lflHaml1i'tJt11tJ'to\'-h ij"1UtJ, 3 "1 ~ijafl)lW::'t1HtJl::'lS1fllUflfl~1~nu,::ijml 

""ii1Jl.ml1" ~1. NGV ua::~l. LPG Uflfl~Hn1J fitl "1UtJlto\'l1J6lq ntJ'to\' 6lilt l1J"w:: 

~"1UtJl to\' 1UL't'tffua::l::t\''Umlftfl)ll afl)lW:: 't1 HtJ 1:: 'IS 1 fll Uflfl~ Hn1J.:: ijml ""au 1.0111., 

d d, , ''''.. _.1 "'.1 1 ..' '" .1 m. NGV ua::m. LPG 1JUflflfl1~flU .n::tltlIJ11tJfl1UIJl 1JntJa::L6tJ"Ufla::fl1UIJl 

• '" '" , ,.IJ 
fl11Jtn"'U"~fltl IJ1J 

... '" , 11'" ~ .. ~ .. '" .1 1" ,~ .. • lflHamn.tJ't't'U11 Q"'U,,,flt.l1Jfl't11Jafl)lW::'t1HIJ'::'lS1fl, 1J116~6lq ntJ ,,6lflt 

Uflfl~Hnu .::ijml""iiul.ml1" ~1. NGV ua::~l. LPG Uflfl~Hn1J 6VHijUtJthfl'ty't1H 

..... ..; '" .. ~ '.1 ... ~: ,J!'" ~ '" ... '" t10fl't11::"'U 0.05 .~L1.I1J IJfl11Jt'f1J1Jfl!11J't1fl~ 'ma::1Jfl111Jt1tl"flt1tl~fl'U~11J1.tJ"6~q't't1 tytll 

't'tl (2540: 88) ~flfin'h 'il1ti~ua::~'lS1tJ\r1Jijfl111JUflfl~Hn1JtlVH1J1fl l1JL~tl~"tl~fl111Jfi" 
, .. .,.. .. ~ ~ 1 .. " 

fl1utJ1JUt1::'t1rruflfl" ua::U1J1fl""tl~L'U61fJ1J (Burgoon, 1974: 61, u1~ 1Jty't1l11Jtll l1U1236) 

..; , ".I ' "..; , '" ".1 .., '" , .. ., .., ... 
't111 "fl1J1J"lUl1U~111J1't1mH1UUflflfl1~fl1J 1JIJ1::t1'UmlWUflflflHflUtJtl1J1J't1f1'1Jflfl fl11JtJ1J 

, • II " 

ua:: L i11111J1 tJiiUfl fl~ H n1J" v~, tJ fl1111 1J' 1fl Ha 01 11 i'tJt\' ~ m;'1il6~'t't 'U 11ij fl111J t'Y6"fllltl~ n'U 

~11J1i'tJ"6~ 1~U" m11U'IS (2529) ~li1mlftfl)llL~tl~ ''fl1nh1J1flll1JL;i'1(1~ml111n' : ftfl)ll 
lU't't1::flltUtllY1J:: l't'tat1'fl!1J 1~1J" 't't'U11 afl)lW::'t1HmtJtll't't"6~tJl::'lS1fll~'Ulltlfll1JL~6~ 

~.. ... ~ ~., .. ~... , 
"tl~6lq ml"fl)ll my't't !11J::'t11~Lffl)1!fl' ua::t'Y01Utll't'tt'Y1J't'Y LlIUIJ"tJl11J~'t11JHafltlm' 

tJ61Ji''Uiiu~ltll'nl:: 1~1J ~~LrJ1JU1flll1J 

, , d ... "" J'.'" ~ .. ..; ... ., .1 1" 
6tJ1~ lflfl11Jt1flHamn'tJ't't'U11 Q"'U",0tJ1Jfl't11Jt1fl)lW::'t1HIJ'::'lS1fll 1JL'6~''t'trrua:: 

'::"'Umlftfl)llUflfl~l~n1J ijml""ii1Jl.ml1" ~1. NGV ua::~l. LPG '~Uflfl~l~n1J tlV1~ij 
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UVthtltynHa'ii"~'::fltJ 0.05 4-11 hhi1u 'U9IllJa'lJlJ"J1U~i-ll11' Uft::i'jfl11lJa'Vftfl~tl-llntJ 
-IIluiiV"V-II tinin j'a'1a'i (2546) ~lilfll'ftfl)jl1~V-II ''fll'li1fti'tJ.ul1a'1l~lUYta-ll-lllU11ft:: 
M ... ..I~....., ... 1.J! C'J 1 ~ ... :.,.1".1 1 
lJnvnlJvnllYtft9lVfll'VVlJ'tJfll' .,Ufla' .8m'UYtvnft11nUUllJU1~V1Ytft-ll"V-IIlJ'::~1~U Ul"91 

fll-111 n'rt U a:: UllJOl crI a" YttJ11 G~i'jlYt "11ft::':: fltJfll' ftfl)j lU9I fl~ Hnu i'j fll' VVlJi'tJfll' 1 fu~a' 
1 ~ ... :....1....1 1 .1"", , '''' 
.8VftlYtvnftUnUUllJU1~V1Yta-ll"V-IIlJ'::~lW Ul"91fll-111nYtUft::lJllJOlcrlft lJU9Ifl9l1-11flU 

'lflHafllli,va'lU1~11 fll'i'tJf.u11a'1'~luYta-ll-lllUl~v1ntJfll,1f~1. NGV 11ft::~l. 
LPG "V-IIfltllJi1VVH '~i'jfl11lJd'lJiui'ntJfllliftuu1'fll,1f~1. NGV lla::~l. LPG ~'::fltJ 
UVlhtlty 0.05 ~-II 1~li1U 'U9IllJa'lJlJ"J1U~i-ll 1 ~11ft:: 1~Li'u 1 U9IllJUU1flft"V-IIK1apper (1960) 

~flfil1' ~11 1Jflfla'::laVfllilfti'tJRvuft::.ul1a'll ~lfl&nn;-II~H~ 911lJfl11lJa'U 1 ~Uft::fl'lllJ 
~V-IIfll'''V-II9IU l~V1hlJl 1 fU~;]tyl1111a::lfJu'VlJftl~VfI'U V-IIfl11lJ~V-IIfll'''V-II9IU VVH 1,~ 

tI 

911lJtlflHafl1lii'vfl-llflril1U V,.VitJ1V'~11 fll,iftuu1'flll1f~1. NGV lla::~l. LPG ij 

M ... ... '1 ... ... 1 ,. ..I.J!...... • ... • 1 
lJnvvu~ l1lJ Ufll'91ftfl'U , flal1 flV Vlt1flV'l'UV-IIfltJ1lV-IInfll l1'V fl'lllJl~VflV Ufl'lllJ 

.1 "·".1'" .6 1 '1 ' , ~... ,t 
lJftVfttlVl1'V9I'l11lJ'VU~.-II lJ ~"l1f1'lHIU'rtlN-II1UlnlUU 

:.,.1 "" 
nftUnUUllJU1~V1Yta-ll" 

'lflHftflllii'va'lU'~11 fll'i'tJf~vfJOlafl)jOl::"V-II~l. NGV Uft::~l. LPG 1U~lUfll' 

lJV-IIll1UU':: lV~Ul;-II1;;VtJ"V-IImllJi1VVH '~ijfl'lllJd'lJiu i'ntJfll,iftuu 1 'fll' 1 f~l. NGV 

Uft::~l. LPG ~'::fltJuvdltlty 0.05 ,f-lld'~'VlJV-II11fltllJi'lvVHiifll'i'tJf'VlJft.u11a'111~V'lntJ 
~ " .1 1 ~...... 1.1 d , 1'''' ... ""..1 '.J! "lUfll'lJV-II1l1UlJ':: V~Ul~-IIlnfJtJ UlJ'::lftU9Il-11'l lJ~ftnlU lUVnlflnV9Il-ll~nlHvuYt''UVlJa 

, ..I., C'J fd : 1 ',.1"1 "" 1.......1... ... "l1a'lllflV'lfltJfll. NGV UfI::fll. LPG UU lJ "m"vlJa Ul~-IIftfllflV'lfltJnVft::1VVftUft:: 

.1 1 "1.1 ", '1 ... 1 ... , 1 ,..I 0 ... ... '.1 d • lJ':: v~u UlJ'::lftU9IH'llJlfllnl ftUfl ftvnva''lU l1tynUl1a'UV'::lJ1YtV-II1191lJ'::lftUl11V 

.,.J! ,t 1 "~.. ... • 1)1!.J! ..:.....6 ~ .1 .6 • l1'l'UV1YllUU lJ "lJfl1lVlItJ1Vl1'V 11"VlJiUYtlJl9llJ .-IImtllJUa'11l19:)lJ'::fllll1U-II flV fll' 
o '.J! ..I~ .... ..1..1...... ~ .I ... ~ ... ..1 , 
Ulla'UV'UVlJaYlllJUlnflUfll1'VU'lfl"lJnlflV'lfltJlfl1V-IIfJU9IUa::l~Vl'rtft-lll1JUl'V-IInVlfl9lVfll' 
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,-«". ;'n;,''''Ro~h~''11aOlgtJ~ ;~,a6n~'ZLNtJUft;o&'62Ja ''Ud'l\J~l-«l "~1t1 t~';l''''ijmli'tJf 
, 'U ~ 1'U m1lJ6~';;'U 1.hz 1t1y\l'1;~liitJtJ ',ju9tn~h~n'U 

'lnNam1iitlnltJ'~'h mli'tJf~ofJOiamnUZ"6~0'1. NGV uaZO'l. LPG ''U~llJ 

f111lJ~~tl1na'atJfitJcf6'U"6~nqlJ~16d1~ ijfl11lJtY1J'n'Ul n'U' 'UL;~atJntJml~9ta'U' tlml' cfO'l. 

IZI ..l.,........ .. ~ '_1 ......l :,~ 1 :,1 • NGV uazmaw LPG l11Z9ttJ'Utld1flty 0.001 .~11J'U lJ9t1lJa'lJlJ9tJ1'Ul19t~ -J 9ttll1~'UfttJ11 

nqlJ~16rh~.zijfl11lJfl9t';;'U~6fJOlan14OlZ"fNml~9ta'U,. 'fO'l. NGV uaZO'l. LPG ''U~1'U 

fl11lJ~~tJ1na'atJ'itJcf6'U' 'Uml' f ~~11lJ'tlfl11lJ'hnqlJ~16th~ijmllJ6~';;'U uazlf1'''' 'U 
. ....... . , .... ...., ,~IZI ~ ....... :.... ~ .... 

fl11lJtl1nntllntl1ntJf111lJ~~tl1n 'Uml9t9ta''U .011 .. m.'YOlftlHlft6l19tUl1'U'U1lJ'U1Y61fttH . .... 
'U'U16~ 

• , d ......J!".Y.'I ... ,1..... • • 
6tJH ln9t1lJf111lJ~~tl1n.tJoI6'U 'Uml 'Y &'Ul1'Ufl6 lZ9ttJfl11lJtl1m1t19t1lJa'1t19t11110 

fl11lJlun"6~nqlJ'~111lJ1tJ ''Um1~'zt;'fl11lJl-«1' '11;mh'U1nl1lJ~1~" 'tJ'cf i~J'UiI'61 cf 

11;66i'tJ'U1nl'1lJ a'llJllfllJ6~L;; 'Ufl11lJ~~tl1n1176nntJoitJ'f6'U ~61'';1',r 6' cfO'l.ijml 

~9ta'U, ,0I1n11ml '~';;'U'U 1n11lJ~ ,,jijf111lJ.tJcf6'UU'6t1 uaz a'09tf1«6~ntJu'U1fl9t'UO~ 11 .. ..... _I'~' .... .... .J! ...... , ~ ... UIOHf (Rogers: 1983) l1lJmla'llJ -n1 ''fl11lJa'atJ.tJ''I6'U'UO~'U1mllJ'If~a'lJ1Yn 'UfI~f1lJlJml 

... f: ... .:!I......... ....... ... ... · 11 _I .. 
ltJ 'U'U"ZlJfl11lJ-"lJl'f'U1Uy~atJntJ69tnmltl6lJltJ'U1nlllJ" 'If~11lJ1t1fl11lJ11 t11lJ1ZY1'V'UlJ 

" mli'tJl 11;OlJO~11ml'cfO'l. NGV uaZO'l. LPG ,r'Uijfl11lJ~~tl1n uaza1tJ1n''Uml'cflJ1n 
" . 

~.zij69tnmltlOlJi'tJ''U~1'U1nnlJ,r'U., U'6t1,r'U16~ uaz6iitlV~fttJ11 Namliitli~m'l1ij 

fl11lJa'09tf1«o~ntJml;1n141'U6~ ,mU8lJ (Graham, ~H ''U1a'Otl'l 'YtltJ,zlitJ: 2525) ~fttl1t11lJ 
~ '_1' '1 ........ 1 ............... ....,.. "n141111n11119j11l11 lJntlm1 Canasta 'U l11l1ft'UntJ l11l1tru'~lJ69tnmltJ6lJltJl1U9tn9tH 
... .: :..... ... ....... ,,,.... . 
n'U1Z111HWY'Uq~uazw'V'Ua1~ .~l'ftJ11 nl1119jd1flOJtJlzml11'U~l1l11 111n9tf111lJU9tn9t1~ 

, 'U 011 tlOlJi'tJ'U1nl '1 lJ'l Z11 1H"'U a'6~i'Ud'~ti6 f111lJU9tn~H' 'U f111lJ~~tl1n11; Ofl11lJ.tJcf6'U 

• ... ,1 l' ~... ... ...., ...... ... 
'lZ1111~'U1nnlJ 2 Y'U9t'U 9ttlfttJ11 Canasta llJ'UlnlJa'ml'1a'Ulntl1ntJ ftl1lJnlZtJ1'Um1l1 

~~tl1na'atJ'j'tJ'f6'UtJ10llflmllf1'" , 'U 'UOlZ ~ 1 l11li~,i1'UlJ1nl'1lJ~~1t1ufiml'1f1'" UaZ ~1t1 
ufiml'ffl'U;~,fi9tmltl6lJi'tJ'~n~H'U11~1J1nn11 uaz~1'UiitJ'U6~'fta'Uftl ihnlJ (2533) ~ 
.1 ~ ... ~"1"''''''' .... _I ~ "1 
"'lm1"n1411l'6~ -Ll'''tJl1lJNa9t6m1tJ6lJ1tJ'U1m1lJ'U6~lJ1Z''1.,'U"n141'~l'f1Zn10l fl1~mlml 
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..,' 1 It... : Ql 1 ' " ..... .. .6 lJt11UnlJllfH1lJlJfU Ufl1l1Hll::1-3flWtl1'nUl1n flf! U11\1U1U ~.~U1 6.&lJfH ~.lllJflfl''' O)f~ 

'n U 11f!11lJ fi~ 1"; U 1l6~ n ~ lJ ~ 16th-3 ~ ij ~ 6 fl W n n'l!l W:: 116 ~ U 1nlllJ 1 U ~ lU f!11lJ q~ Vl n 

t1nu.ucaf6u 1 U fl1l 1 fJ u&i~u il ~ tV11 d ~~uHn~ 6fl11 V6lJ i' uu 1m llJ1l6~n~ lJ~16fh-3 

\llnHnfl1l1ivt11tJ'~11 fl11i'ur~6flWftn'l!lW::1l6-3X1GJ1 NGV un::X1GJ1 LPG 1U~lU 

f!11lJt11lJl1 fI 1 Ufl1lti~lt1~Hn '~1l6-3n~lJ~16fh-3 'liUfl11lJd'lJ';UJtiUfl11~flaU 1 '0" 'f~lG)f 
NGV un::~lGJ1 LPG ~l::~U,rtJti1f1OJ 0.05 ~-3 'lilr!U 'tJ~llJt1lJlJ~!lU~;~'~ ,T-3rl'm"r!u 

1'nn::ntllJ~16dl~ijfl1lfl11i'uflu~lUtl11lJt11lJl1fl 1 Ufl11ff-3lt1~Hn'~ lYU lrt6 '~~1'lru~1,::,h 
, ".6.... ~ :. .2 1-fJ!.o6 ..!! ~ "... , ~ ... ... Q 1 ,~ 
111tll6-3VU~lJfl1l1H1HnlOJn~lun::"1 111tl16~VU~'II::1-ntJ&11 u~nqlJ~16VHnV-3fl-3~flt1U 'II 'IJ 

IZI :...,1 Q 0 .... 11 "',11 11 ,! 0 1" 
mGJ1UnUUllJU11Jf61'nn-3 lflVtllU~f1-3"lUtl11lJt11lJl1fl 'Umlt1~lt1~Hn ""lUlltll1nlUU nl 11 

'''' ,.., ~ ,1111 .I""'~:"',l Q 
nqlJ~16Vl-3tUlt1~&11UHn ",,,lUtl11lJIJ1::11Vfln11ml 'lJUllJU11Jf61'nn-3 

~nnHnml1tV'nU11 mli'ur~6flWnO'l!lw::1l6-3~1GJ1 NGV un::~lGJ1 LPG 'U~lUtl11lJ 

lclltiu '~1l6-3n~lJ~16dl-3 Utl11lJtflJ';UJtiu 1U1;-3nutiunl'l'~flaU hlt1ll '~~1GJ1 NGV un::~lG)f 

LPG ~l::~u,rvthf1OJ 0.05 ~-31r!U 'tJ~llJt1lJlJ~!lU~;~' ~ lflv,T~;f'nu11 mllJ~16thn::ij 
tl11lJfifll";U~6flwnn'l!lW::1l6~ml~flau1'i1 1f~1GJ1 NGV un::~lGJ1 LPG 1U~lUtl11lJ1clltiU '~ifl 

" .....l .. .6 1 ,,~ , ,... ,.. ... ~, 1~1ZI,l Q.o6 : ... 
6g Ul::flunfl 'If-3UUfl-3 11111u11nqlJ~16Vl-3lJml~fl-nu ,ml 'Im'lflIJf61'rtn-31'n6nflunUUllJU 

,I Q.6 ~ ... ,11'/. ~,..., t!!j ...., 1~1ZI,l Q 
11Jf61'rtn-3 'If-3tl11lJ1,.lnu "u tlO mlnnqlJ~10Vl-3tnn1116 tlfl11 ml 'ImGJ111Jf61'rtn-3nflUnU 
~ ~ .6 

,h,j'u,r ulclltiU '~tiUtl11lJ,"~'rtO " 1 U~lU 11tll1l0-3"U10-3 'If-3t16fltl~O~tilN1U 1tV1l0~ 1Ufll 

tlWltUflf (2534) ~';lmlffn'l!l11~6-3 "unUln1l6-3Aoun::il'iliv~ijHn~6mlV6lJi'u,j'~lLm~~ 
... .6 ,... .... ... .6 ~ , .6 

1l1tyUtll1l6-31Jf11nl-3Ln'rtlJ111Utll" 'If-3'n1J11 flW n n'l!lW::1l6-31J~l 1m fl~'If-3L1JUU 1m llJ ULlO-3 
~ ~ 

1l0-3Hn~f11-3~ lUtl11lJtJnOfltl v un:: Hn;lfl 1-3 d' -3tllJ,r U 1 r!u i1 \l i mflf10J 1 U ml vo lJ i'1J,j'~ 1 1 tll ~ ~ ij 
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lJ1'f ~~l1lJ1Vfl11lJ11 fl11lJ '~lm VU1;~liiVUUft::fl11111~lti'U '~&i'J'U a ~thflUJ' 'U tlUVOlJi'u 

Uft::i9tff'U'" f 

.... .. .. t .. ,'y'1II :.. ~ ... ,x .... 
1. 'ltlNftt11l'1'VLl'tH "t11l'l'U~Uft::t11l'VOlll'Ut11l' 'It11·lruYl'U'U1lJ'ULYtll'Mft~'UO~~'Uu 

~ .. , ~.. d" ~ ~.Y. .. ........ 
'UUW'U ~ 'Ul'U~tl1 ~1 YI'M1ll11'U fll''' ~ 111VL l1 'U 1111 'U 1V~ 1'U YlLtlV1'UO~fl1nb u tl1 ~tl tl11 t11l' tTO tT1l' 

''Ut11l'tll'::Y1ftlln'U119tVLU''USOlJ1ftYU 19tVLU'M1::S0 lY1nrfnrJ'ULi'Juao~iiuYlu1Y1~l1fltV 
Od1~1l1tl ''Ut11l'Li'J'Uatltlft1~ ''Ut11·HNVU'M;,jntT1l'~1'U'Mn~~1'UL~V1tiufl'1. NGV Uft::fl'l. LPG 

.. ~ .. ,,, " ~ .. III III~' '''' 9t~U'U1'Mtl l1flll'1NVU'Ml''Unff11LtlV1tlUfll. NGV UrI::fllCV LPG LlJ'U tltlVHll 

tll'::ffYlifl1'M f1iVllO~11 l1U1V~1'U~L~V1~tl~Uft::ijl1U'1~i'UN9tYtlUL~V1tiULtO~'UO~flll'li1 
.1 .:!l...... 0 .1 .:!l .... I ," I .. ." " I .: 1 1! 

t11l'lJ l::YTn lJ'M'U1 '~fl1l'Yl1t11l' lJl'::Y111lJ'M'U1 OV1~~tlL'Utl~ OVHtH U l1lJ1tlfl11'U 9tml1 H 
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