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Abstract: 

A Research Study on the Evaluation of the Human Resources Development in 

Rajabhat University used a research integrated methodology of quantitative and qualitative 

techniques by Multi Stage Sampling: MSS, and selected sample groups from 5 groups of 

Rajabhat Universities country-wide. Interviewing technique was used coupled with ques­

tionnaire which passed content validity test with IOC (Index of Item-Objective Congruence 

technique. Statistics used in the analysis were descriptive statistics which included Fre­

quency Counts, Arithmetical Average (X), and Standard Deviation (SD). The research re­

sults found that most sample groups were female at 212 samples or 63.3 percent, and were 

government officials, lecturers and University staff, most of them were working in Manage­

ment Science Faculty with ages between 30 - 34 years, most of them had Masters Level in 

education at 211 samples, and their working experience between 6-10 years. On the other 

hand, the Universities' Faculties Development Support J>olicy stated that individual faculty 

was regularly provided with high level opportunities to improve themselves. For procedure 

and methodology in faculty development, the Universities kept high opportunities open for 

the Faculties and Curricula to set up own seminars. The result after faculty development 

shbwed that Human Resources Development Projects helped lecturers to gain ways in 

applying for academic decorations at a high level. As for problems and obstacles of human 

resources development, the study found the followings: problem in communicating infor­

mation on the University's policy and human resources development plan, and secondly, 

the University's support in human resources development was limited. 
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f..l~nd~'VIUWB LL '1.!1'\111\IL Un1'l'l1oo-!U1'VIf'Ht11nd:HU~tl • 

4. d'JULLU1'\111\1~1~fU~U~VI1'l'IIB\I:H~1-

1'VIt11~f.l'l1'1fif!J 1 un1'l'l1oo-~u1'VIf'Htt1nd:H~~tl1 \'431 
~11:Hflal?l~~a\lnu'11unn~'IIB\I:H~11'VIu1~u,.1'1fif!J 

luau1~~ 

5. ttlu'lia:H~~1~fu{$liftuh 1um'l~n~1 ... ... 

thltJL'litJ'l~Lu'Uu~ia1~u'llmttt.~~waltJ 

1fi6i"l t ilu\1"1U1iff'v 
n1'l1L~'l1~~'lia:~-~~1un1'l1~u~f\IU1'1in1'l ... 

1L~'l'1~~'liv2-l~~\11 UL 1i\lm:H1fiUL~~ L 1i\l~ruJl1'H~1U~ ... . ... 
nu 1 tJ Ll?ltJ'!ivJ.~~lit.han 1 ;fl. Un1'l'1 Lfil'l1~~filf\IU Liiu ... 
'l1U'l1:H~1n{$u~~1'l~ia~1LL'VIU'IIB\I{$u~~1'l 

... ... 

:H~11'VIU1~V'l1'1fiflJ[ihu1fin1'lfl:Hm~rn LL~~ 

lLfil'l1~~f..l~~1tJ1fin1'lU'l'lU1tl LL~~LnU'l1U'l1:H 

'li a:H ~ Ll?l v 1;J LL uu naun1:~-~nu Rru1~1'1tl'll v\1 .. 
:H~11'VIU1~U'l1'1lifl.)liLDun~:H~1ath\11un1'l1~tt 

tl'1~nau~1U2-1~11'VIV1~U'l1'1liflJ 6 LL'l-i\1 Ll?lmLti\1 

~1:1-1n~n1R~\IU ncl:Hf~u1nRU'VI{ :H~11'VIU1~tt ... . 
'l1'1liflJ'H'l~UR'l n~:Hfi1An~1\l :H~1l'VIU1~U 

'-----·-J 

'l1'1lifn11~utJ~\Imrn 1u'H'l~U'l:H'l1'1ltlnw1 n~:H :1..1 ... • 

mAmua mn1'VItt1~V'l1'1liflJL;itt\1'11tJ n~:HmA 

~~1uaamiitt\lmua :H~11'VIU1~U'l1'1liflJ~I?I'ln1il 
er. cv vrv r:& ,Q, cv 

U~~:Hl111'\llf.I1~U'l1'1lfilJ'lvtJLvl?l LL~~:Hl111'\IIU1~tl 

n~:Hfi1Ab~ :H~1l'VItl1~tl'l1'1fiflJUA'1!Pfin'l'1:H'l1'1f 
tJ'l~'ll1mliFYm~nl~uli {$u~l11'l Alli1~1'ltlmu1u ... 
:Hl111'VItt1~f.l'l1'1fiflJ '<i11U1U~\I~U 335 AU 

n1'lFfn~1Af\lilL~~1n1'l1fitftan~1vci1\l 
LLUU~~1v.ffu~au (Multi Stage Sampling: MSS) 

Ll?lttn1l1UI?I~1av1\1~1nn~:H'IIa\I:Hl111'VItt1~V'l1'1liflJ 

5 ncl:~-~vhtJ'l~L VIA LA~v\1Hvli1 'li'l1U'l1:H'liv:H~n1'l . .. 
Ffn~1Af\IU~a LLUUft:Hm~nJLL~~LLUUflvUm:H li 

r.hun1'l~'l1~ftvUl11A11:H~'l\l'llv\ILUvl11 (content 

validity) Ll?luL;JL'VIAUA IOC (Index of Item­

Objective Congmence) L~U~1tt'<i11U1U 43 'lia 

u~~l11~1fi11:HL1lmtu (reliability) L~?~u1~~1 

A11:HL1lmtu~Hfi11:HL1latimn~mvhnu 0.87 ftfi~ 

~1 ;fl. Un1'll Lfl'l1~'1fl~ LLrl flfi~ L 1i \I'H'l'ln.l\!1 (de­

scriptive statistics) tl'l~nau~1tl rl1fl113-lfl ~1 

L\l~tJL~'IIflnA~ (X:) fi1Ldt~\ILUU:H1~'l~1U (SD) 

tJ":i:;"U"ln":in~~M"'JaV"l\1 .. 
tl'l~'ll1ndLL~~ncl:H~1ath\IL um'l1~vflf\IU{$ . .. 

1~u 1 u1 ~ 1 un~:H'llv\I:Hl111'VIU1~U'l1'1lifnncl:H 1 m.J~ • :1..1 • 

~a\ln1'ltl111 tJaau1fl~ 1 um'H'l1:Hiii1:H~ nua:H ... 
€lumrhLill?l (2553, 1-1ih 57-58) l~ncl11l1~1v 

nu 3 n~:H~B ncl:H~LL 'ln ftn1UUBI?I:HRn~1~ • • • 
~v\ln1'lLUUfl1U'l1'1ln1'1LI?ItJH:Hl111'VIU1~tl'l1'1l.tilJ 

18 LL'li\I~B :Hl111'VItJ1~tl'l1'1lifl.)GhtJ1\I ~lil'l~~(i 

rhLL'H\IL'H'll'l umft1'l'lf>'l 'ALJ~fl\IA'l1:H L~u ftn~UA'l 
acv. r v r:& a cv .;, .iC>. r 

U'l'l:Htl 'lBtJLBI?I A'lft~Ln~ 'lltlfi:H 'l1'UUAdU'VI'l . ... 
'H'l~UA'lfliattnU1 mru~uui UA'lflin'l'l:H'l1'11 . ~ . 
U~~1 LL~~:Hl11l'VIf.J1~f.l'l1'1lifl.)ft\I'IJ~1UA~U'VI'f n~:H 

~ftv\lftn1UUn1'lRn~1~~a\ln1'lLUU:Hl111'VItt1~U 

1un1nu'lla\lf~ tl'l~nau1u1~:Hl111'VIv1~tt,.1'llifn 
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~ 

ii\'JVI2-IPI 16 LLli\1 AB 2-IVI11'1'1V1i:l't.J'l1'1lff£1b1lV\'l'l1V 

b 1Jv\'l 1 m-i L 't1'1l1'U'lcl 2-11111 fl1'lfl12-l B Pl'lli1U 
~ . 

Ufl'l'l1'1lfl2-11 L't1't1fltn~ 11flilfHNn'lnJ Ul"'.'lU.!2-I 

L'tl'll'l'I.J~ VI~U1U"B2-IU\'l 'f'l1"M-£11'li1U ~U'I'I1'Ln"M-2-I 

li'U'I.J~ U1Ufl2-IL~"t~1't1'l~V1 Lbfi~2-IVI11'1'1V1i:l'V'l1'1lff£1 

fl1U~~tn LLfi~0~2-IflPI'l11V2-IVI11'1'1iJ1i:l'ilvfif\'l 13-ilifP~~U • • • 
hi1MB\'ln1'lbU'UlULL uu 11?1AB 2-IVI11'1'1tl1i:l'il'l1'1lff:!.] 

'tl'l~Ufl'l1 um'rllrl1~v"~ 1'111fim'lt~Bnn~2-!&l1mh\'l 
v • 

1P~vi1"1'lru1 tfiun"1n2-!VI11'1'1V1i:lvvlilwlB2-I~Bn1'l 
L'ih1tJffn"M-1bbfi~LfiU1'1U'l12-l-ifB2-Ifl ~\'l,jU~\'JL'I11fi 

~ 

01'lL~B02-IVI11'1'1iJ1i:l'il"1nn~2-12-IVI11'1'1V1ftV'l1'1lff£1 

fiw~1vnu 5 mi2-lt~muu!if1tb'I'IU'IlB\'JLL~fl~n~2-l • • 
2-IVI11'1'1V1i:l'V1'1'1lJl:!.]vf b -if11 tJfin"M-1Vf1tJ'l~ b '1'11"1' 

01'l01'WUUI0~2-I&f1mh\'l 1 Un1'lbfiU'l1U'l12-l • 
-ifm-lfiLI?Ivrl1~v1'1i1fim'ltbUUft2-l'llB\'l '1'11L1 il12-11t'l..i 

~ .. . 
(Taro Yamane) 'llU11?1'1lB\'ln~2-llif1mh\'l 1~ . . 
fi1inrn"1nfltn1''1lB\'l'1'11L1 V12-11LU (Taro Yamane) 

~ 

fltn1' n = N 
~ 

1+Ne2 

b~B n AB "ii1U1Uiif1BV1\'l VI~B'Il'U11?1'1JB\'J0~2-I • 
lif1BV1\'l 

v 

N AB "ii1UTI.!VIU1V'I1\'JV12-II?I VI~€) 'IJU11?1 

'llB\'JU'l~'ll1n'l«\'JVI2-II?I 
e AB 1"1112-11"111?1 Lfl~BU 1 Un1'lfl2-llif1BV1\'l • 

(sampling error) 

1uvid~~ri1VIUI?Itvhnu + 1 - o.o5 mvl~ 
fl112-lt11mfu 95% 

bL 'I'I'Uih Ll?lil 

n= 
2,060 

1+2,060 C.o5Y 
n = 335 flU 

RT:i1\'ll 

,j1JJ'J'Uth:::'lf1Wiun:::nria.uif'J€JB111€JTi1TW1mPihttun1tJttdn:::uvn1ntnfftJ • 

a 1~11 I :utn1't1urr.lll'd1'll'fl'Q I Q,.' I 

t1tllJA1twl-3 .. 
~ ,.! 
~1U1\nl1'il1:ifl 

I I lJl111'tllllftEJ'n'1f.tl!]1'll:::'l-lm 396 64 

.., "' ... lJ " 'I 
2 I JJ lT1111El HI El :il 'll' i1 !)1 fl E1 iHl ·Hl 'HU 1 'U ll'i ~ 1J ll.J 296 48 

1l~tl01Jtl 

3 1 lnn1mmttJHb'li'g,.~tJrJ1fl 360 59 

4 1 mn~'humie.n'lni'!)t.J~alii 502 82 
r.l Qt ol:ol 3J .:$ 

5 1 ll'H11UlllcHJn'lffi!)HHJW~ 180 29 

~6 
11:'.1. -tal Q,l d 

6 I llltnntnonn'l1ngmm'll'lill'I.Jll'll I 3: 
---~L.. ... -. . .. ---~-+-- ... ·-·+---.. -~---

nu 2,060 335 
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~an~~;tn~~~~u~~va~uunna~u~~ . .. 
6100UUUHOmn~ 

~[;ltJUU.UUfltiUCl13-lfl1U1VIl;tittJUt'I'IAlUlhUnn .. ~ ~ 

via61 :d'1u1u 212 1'1'1.! fif?lttJuim.m~ 63.3 a1vmi . . .. 
,-:~vl'h\1 30-34 u a-11nviaf?l li11u1u 82 1'1'1.! fif?l • 
LtlU'iullfl~ 24.5 'l"~~Un1'l"RO'I-t1Uityq)11V13-110vifl"l?l 

:d'1u1u 2111'1'1.! flf?lttJuiava~ 63 v1Vn1'l"vi1\11u/ • 
tl'l~flum,-ru1um'l"~1U/'l"~V~t'1a11um'l"vi1\11'1.! mi .. 
'l"~"Mi1\l 6-10 u 1nnviaf?l li11u1u 104 1'1'1.! fif?l • 
Ltrn'lava~ 31 ~1U.\'IU\IV11\I'l'U1n1'1" fl'1Ul"MqjLtlU 

B1'0il1'l"V3-11nifa61 ~1U'1U 302 I'IU fiVILtlU'iullfl~ 90.1 • 
flrt1\Ul1'1'11 U01'l"vi1\11Ufl'1'1.! 1 'Mqj L UU'U1'1"1'U01'1" 

u.a~B1lil1'l"Vl1U0\11U3-1\'11'll'lll1"'ll lil1'1.!1U 114 I'IU 

fi61ttlu'lava~ 34 I'ICU1lil1'l"Vfl1U1"Mqjtlliif~\11U 

u,-~:d'11'1ru~'l\'IV1n1'1"~61n1'1" li11u1u 111 1'1'1.! fi61 

Ltluiava~ 33.1 

a-~\'11'j'l'lv1"'vviuliif~\11u R1u1 "M'\itlliif~ 
\11'1.!~3-l\'11ll'IV1aV'l"1'UnQ~f?l'l"51U lil1'1.!1U 82 1'1'1.! 

fi61ttlu'lmm~ 24.5 'l"v\la\lmiliu a-~"M11Vlv1av,-1'Uno 

l1'i~UI'I'l" :d'1u1u 64 1'1'1.! fif?lttlu'lava~ 19.1 

3-1\'11ll'IV1al'.l'l"1'UfiQt1JV\1'1"1ll lil1U1U 59 I'IU f.lf?ILtJU 

imm~ 17.6 a-~'VI1il'lv1av,-1'Unou~'~,.~5,.,.a-~,.1'U 

~1u'1u 40 Ftu fif?ltuuiuva~ 13.8 3-I'VI1il'lv1av 

'1"1'UfiQ11avoa\lmru1 uw,-~u'l"3-1'1"1'lJtlt'fa-~n ~1U'1U 

48 I'IU fi61ttlu'lava~ 14.3 LLfi~3-I'VI1'll'IV1"'V 

'1"1'Unoiamar;-t ulju~\11uiravvlf!1?1 ~1u'1u 29 flu 

fl61LUU'iava~ 8.7 6113-1~1~U 

llS01'l"'lioo-IU1Vl'i'l'lli10'1"3-IU'I-ttl (fl13-11'l"t:l • 
tf'lan1~a-~1nn'h 1 ~1[;1BU) 1V~Vfl1U1'VItu1~ri113-IL~U 

-h 3-I'VI1il'lv1av1'11m,-tlnama-~ ~1u1u 224 flu 

fifilttluiam=t~ 77.2 'l"tl\lfl\13-11ilia n1'l"ffn'1-t1fil\11'1.! 
" 

~1U'1u 180 I'IU f.lV~tuu'ivva~ 62.1 n1'1"'11oo-~u1 

Vli''WV10'1"3-IU'I-ttl ~1'1.!1'1.! 172 I'IU fif?ILUU'ivllfl~ 59.3 • 
u.a~ffn'l-t1~tiUBVviflVI ~1'1.!1'1.! 95 I'IU f.lVILUU'ivll • 
a~ 32.8 [;113-1~1~u 

ilS01'l"'lioo-!U1Vli''l'lli10'1"3-IU'I-ttJviittJ'l"~fll'15-• 
fl1'WI?iti01'l"vi1\11U3-110~flVI fl[;!f1ULLUUflBUt:l13-1 . " 
fl1U1'VIqj1~n1'iflnama-~ :d'1'1.!1'1.! 137 I'IU f.lf?ltUU 

~mm~ 47.2 'l"tl\lfl\13-11iliv n1'l"Rn'l-t1~tl ~1'1.!1'1.!70 

I'IU fiVItUU'iuva~ 24.1 ttfl~n1'l"RO'I-t1VI\11U :d'1U1U .. 
40 I'IU fifilttJuiava~ 13.8 

1fin1'l"via-~'VI1il'l V1ftll 1 '111 unTitl'l"~ t~u~a 
n 1 ,-'\1 oo-IU1Vli'l'l tl1 n'l"a-1 'I.! 'ltV fl'1U 1 mlifl [;) BU . ~" 

tt UUfltiUCl13-11 ~1'1'113-1 L ~Ui1 3-I'VI1ll'lli1"'Vvi1n1'1" 

fl'a-~m'l-trulil1nul'la1mttfl~~tnv1ila\l :d'11.nu 106 . .. 
fif?lttlu'lava~ 36.6 'l"tl\lfi\13-11Atl n1'l"fl\ltn[;lli!1n 

n1'1"tllju~\11'1.! lil1'1.!1'1.! 96 1'1'1.! f.l~?~tuuiava~ 33.1 

U.fl~n1'l"fl'l1\l tl'l~tl\l~vtJ'l"~ L~U~fl LLfl~i tl'l'l"1~'"~a 
:d'1u1u 88 1'1'1.! fiV~ttJuiava~ 30.3 

3-I'V11il'l v1 "'v~ n 1 'itl'i~ t~u~an 1'1'11l'.Hu1 

Vli''l'lli10'1"3-IU'I-ttl3-110viflV~1~mi [;J1UI'Ifl10'l"LiJ1i'Un1'1" • • • 
'11oo-~u1 :d'1u1u 117 1'1'1.! fifiltuuiava~ 40.3 'iB\1 

fl\13nAv flliln'l"'i3-I'VIiv1Gn1'1"'11l'.HU1 :d'1'1.!'1'1.! 71 1'1'1.! 

f.lV~tuuiava~ 24.5 LLa~LUB'V11'VIiv"M"'nfl[;l'in1'1" .. 
'!1l'.Hu1 li11u1u 63 flu flf?lttJuiava~ 21.7 

3-I'VI1il'ltJ1"'Vitn1'iU1~avi1~lil1nn1'1" 

U'i~ t~u~a 1 tJ1 'litJ'idtJ'UU1 '1.!01'1"'11\1 Lt~Un1'1"'11oo-!U1 

Vli''l'lv1ma-~u'l-tt!a-~1nvi li11u1u 1341'1'1.! fiV~Ltluiava~ • 
46.2 'l"B\Ifl\13-11iliv 01'1Ui'VI11Vli''l'lti1013-IU'I-ttl • 
:d'1u1u 84 flu AV~tuuiava~ 29 ua~m'itJi'utJ'l"\1 • 
11'1'l\101'i'I119.HU1Vli''l'lli10'1"3-IU'I-tV lil1U1'1.! 72 1'1'1.! Afil . . 
dJu~ava~ 24.8 

I 
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fl"l'i'h'l 2 

fihtudfJttfl::fiht0fJIJLUUU1fii'Hi1Uv1nfi/J1Uf1filtUU'IJ€JIJf7fii€JUttUUfl€JU01Ufii1ttUnfii13-JU[fJU1fJflifluUflUUfli€J 
"" " . 

n1~Hi~u1~[)J1v1~6 

1 .J Q..' .. ~ ol 
l! fJiJ lliUilU 'lH!'l.Ht~ 8 01 'i ftlili'U l flO! l n;; eJ . 

flllll'IUlHr.IUfl11filli"U~'U 1amatrl1mfUlHlll'Yt\IJil!1 

~f11lllfn:U1~lJIJfilUlUD.:JrlflUHfh~i'flt1Jl~ 

~
l "' . "' .r ' , 1 ~ ... 'U'U1 tlfll'.i 'VtllYt.nm: 'Vt tn fl1lJ 1-fl:J tJ ~ ~ t U'\.! '\.! tHHl1lJfftltU1 Tl't 

.... ~(LoaCI:, 

tl t1 Wu l]lJ'fl ~ TU 
Q..l ~q_Jtq G,.l Q.J ol~ \l.ol ... -~ 

~H'IfH'ff\1. -.11._'1f·l Utll'il~\OJIUl'l'niUJ1mtJUHfJ1Jfl'lUJ'tl'Uff1JtJUi'1:::: . . . 
... ' _,..; l 
l'Uilfltll'iluiH:l\IUt i'1~ 

tu 1 utnfJ h.t mnttll'l4 n1 i' YwurnJ 11116 'lf··;w m ~ ~u hftnrlm ':i 
.. !-'1 t 

U'f'1~,.il6Uifl111J':i l1HJ9 
" 

~.nni·mmiauu lu'Ulr.r'tni·mnruhl'l,lfl~lminHm!'f"r'i~~J~·ul 

tfllHH1H~ff~l1i'f'JJfl 
~ I ... Qo .. •j) ':!II .., r· fl11'l 'i~fJfltllJ 'Vtt.t'IHHfJH1't'i'11 m.t i:lfl11 Hrlfl1J'i1JI.ti:l::::'l'l~tJ l'illrl 

!MU'lfJHUnluuan 1rft11Jfltll11ll'i efl~i'tt11111J 
lit" ~ tl .c. liJ 

1f-nJ't'tli1IU m:menm :U\!ll eJ'\16~1JH nlmlrltllll\llflf1111J 

!:' ., 
rnfl~fllHlfl~flW l~ljfl . 

I ... 

flll'iUIUl'llJ 

~1m~tJ lril!~u-:um~l m.Jr1 

X: I lJlil'lJ lU lfll11JH1Jlf.l 

Ulfl 
3.42 .972 

'J.Jln 
3.52 .854 

tJmm:rH 
3.36 .857 

lJlfl 
3.51 .905 

Ulfl 
3.54 .817 

thumru 
3.36 .923 

thumn~ 
3.16 .960 

3.41 0.898 Ulfl 

~1n~111~ 2 ~Ui1 Q~oU~UUftDU~1H ... 
~hu 1 Vlru1 \1 ~11H L ~uLftrnnuu 1vu1t~vimrunuu~o 

3.54 1D~fh'IH1fiD u1tJU1tln11Woo.!'WTI'l'ltltJ1n1 

H'WtttJH\1 L ilu 1 un11L ttHA'n tJf11~ 1 un11tJ ntf~hnu • • :'.1 u • 

n11WW-l'W1flfJ.!1~11vLU1:::r1fuH1n ~1nfi1LwrivVi1r:J ~1nfi1Lwrivvi1r:J 3.52 u1vu1tJL'Wn11W~PH'W1 

3.41 Li'JBfilil11fJ.!111tlfl:::LDtllll11tloUDDtJ1U1:::r1fuH1n ... Vl'l~ tl1 n1H'Wtttl'l11tl m:::~'W l'H Ln 111n11 LLft1 \IVI1D\I f'1 . ' . 
1r:J~ri HVI11VItJ1~tJa:iu1vu1tJftwunuu1-Huflmma:l • • fl11HVm.J 'l ~1nfi1LwrivVi1r:J 3.51 

LDn1ftWIP.H'W1~'WLDI'IDfift3.hLftHD ~1nrl1Lwrit~Vi1r:J ... 



ll'iiil1"ifjl:ljjU£UiiflmuR\J~IJ~liilfl~ (wUUIJ41:1ll~liilfi~Uiil:illlAIJmiil~) Tin 3 wUUn 1 IJfl'il~IJ - IIJI:Ill.IU 2556 

A'1'i'h1 3 
• .,J .&::~ :.::..~ v 0 c:.d 

f/1LufttJLtft::fi1L7JtJIJL7J'U3-11/JI'ij1'U1iJ1nfi'J13-IflfiiL'MU'll€Jilf;j/JID7JLt7J7JfW7JC/13-11iJ1U'Un/J/13-In'i::7J'J'Un1'iLtft::'Jun1'i 

wPJ.JU1flm11iJ1'i6 

oC:I...=1 Q£ .-/ 

m~tnm1 nut~~11i mnl·lilftJ lflru 1;nw 

flUHfUl'l.I1JJW'I:-:flTil~·WIUlll1'l'lfJ1fl1JJl!llrJ 
""> .... ,~ ~ . "" 'j'JIW ,j 

~tn 1'1'1 u uw 'lfTli nTH-Hl oulmm::·n m·l-n .1lt mm ru 1 'il no 

r .It 1 ':'II "' .ct y ... 
l!~ B~ 'Ufl1,.FlJ1tl'l.I'HJ!!fl~VItll'UllJflllll ft'B~tltHl..:!Tl'U 

1 "' ., 
tl'lll U118 Ui'Hl 1 \'1 fJ 1 f.U.I 

fll'lNmr.u'lunn~llf-t.11'Unbm,i:ufl'mmwl1lfnumulill'la 
L. ~ "" • 'JI .. 
I'Tl Tm fl8\.11UUll::l~WJ\..!l11'i 'i~tlfi11JJ9W;Jfll}'ti8..Jf1W lilll E1 

I tV i"J. ~ k-'4.10 

.. '-1 t·~'l 1 ~un11 11nm 1 'ill u "~'VI~ ·u 1l1 't1l..:J1Jtt 11\'ltJ 1 a r.~ ijiJl\11 ~ 
' 

uauerumrua . 
' ""' filA ~HUI'nlJ 

I "'*'tl"' I ff ;Jflll!l11THJ! fYflYlilil 

-=c. Cv d. a - ~ .t~..J ~ 
ftt 11'1'1 o ., a rJu m '.i tn'l 1'il fl·nu, e.m ·1 :J 1Jij ~ nw 1\1l'W '111'1 eltll'l 

~1ltlfln;rwitJ 
r.,, <>. "'"' a "'• ,il ~ .., 
1-"'1111'\'lfllMUfllJfllll'U'flft'~ffltJ.fll'l lilltJ.fll'lrrfllllfl'UI'ltll: 

• • a:; Q,.' 

U1~fl'l'UUltll~tl11l'nUJJfl1J 

'JJ a 1 .:::t a r.:al ~ g..o d g.~ d t IJJ :31 
f;l"li'l'fl'Ml9HJ1Jffmi 'W fll'HiUlfH'fOTU'Wll'flU..JOl'ifl'illll'flil ~¥1 
)I 

ifl'lt:J9l'Wltl~ 

""" d & ' '. "" - oi:.,o - - jJ 
l'l·r~ n [j'fl'il1 tnffn11·1 ~Wilt1~9ll ~flllrnn.mu ~ n 11' 'Uo.:, 

JJ ·111 i mru1o 
"' ...... "' I <~~:~~"' -"~ u 'H n n m i'li'JlJfll'Hl lfl f.1 'J '.Hm 'J ~111m A 11 mm fl m m 'YlwTfH Tll'J • 

-"l , r 

f!fi'Wl9Hl 

' ' <0 
flltl!fiUnl.J 

fi1m~a lrhrriu·m.Jul u1.h1 
x lllfl'j! Tl.! lfllllJ'HlJlfl 

3.44 .903 1-.l'ltl 

3.47 .857 lJlrl 

3.47 .987 Ulfl 

3.48 .959 l.Jlfl 

3.52 .978 1.flfl 

3.48 0.937 lJlfl 

3.43 .945 3J1tl 

3.34 .944 thunt~l~ 

3.41 .939 mn 

3.49 .9gJ mn 

3.45 .955 mn 

3.42 0.953 1 mn 
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[_ ' ' 

f'l1'i"h'l 3 (l?ia) 

~ 

d ' '. ' "' mJtl 
'"""' "" " 

'fll!\HICJ fiUutl~W'U 
tl'l~1J"ltltWWi'l~11itHU~\lli'U1t1tll.1'illlf.J x U11111Jl'U mu.rmm1 

nnft'1Jlnn 

JJ1nlmnd'tl~f1Tii'~nnnn.h::mrndlni'lJflil!l111~uli 

~ tl ~ f1 THill f1 ,U ftl.UJ'I.ll 
3.53 .91 I mn 

llJHPhw1&'u en!'U if'4 u ltt fltl.ll'il116lln~htJ 1A'fl 1o tlli'U~ 1 :iTtl 
3.53 

"' 
.892 )Jlfl 

il1'H'I'll:UU1 

~n'j tT'llm! l~tfiiit1fu~ thtnbm.'f'lhJ ff'lfU 1.H't~rul91'.i tfij lan1 1:1 
3.56 .910 .J 11 t 

UlO 
mmtlnuWUEI1Ji't'l.llli1'l'.i .. 
fll'l'i~fflllJl!lfl1Ull.UTI'U'I.fe:J-n11~1lmU~Eiffl'l''H:lfll~ 

,~ g.' ~ c: ..... 1 c ifltu 1il THJflUI!f1.1'Hi 1'HfH.l10'U 'U V'Ul r.IHi't~lUl'll H'lltl ~ 3.50 .902 lllfl 

IJ.Jl11ll1tmi'v 

~JJlnilund'mili!1tlfllff1lfnl~flw~utt:::nd'nq~1-i~ 1rn ~m~ 
3.57 .985 lllO 

Iff: \l :il l.JlJUl .~ttH 
I 

' "" flll'il i'UJ11 JJ 

lil1nt;l1'l'1\l 3 'WUl1~UI€lULb UUflflUt11:H 
" 

thu 1 vt'\JL ~fl11:Hfl1 flnJ'!ln15nT1-1 U"5:::~U:H1n 1r;~v 
1~m1'ft:H:HU1tuut)u~uu·m lil1nfi1Lw~t.J1'1:H 3.54 

"5eh'lfh'I:H1fia m1'!1nama.~ua:::m,-~oo.~u1'1'1i'Wt.J1m 

:HU'IfV fi1 Lw~t.J'l"1:H 3.48 fl\lf'IN1lil1'1"6l tJfifn'lf11?ia • 
fi1Lw~t.J1'1:H 3.42 m:H~h~u b~vtllil11'N1'1"1t.J 

a:::tavr;~ 1 uttl?ia:::vh-ifa ~\ll?ial uii 
n11'ft:H:HU1 ~UIBUbL UUflEIUri1:Hfl1UL vtqjL ~ 

f111:HL'"U~1t.J'l":::~u:H1n 1r;~v:Hvt11'1'1t.J1i;)'mur;~1amfl1~ 

'1'11\lf'lru::: tta:::'VIi;)'nflUI'l':ijr;~ 1m\lnTl"ft:H:HU11~ LEI \I L uu 
" 

t)u~uu,-n 'l"a\la\12nfia n1"5fl:H:Hu1l'itn~;lu~rl1u 
'li1t.JftUUflUUL~f'lru1lil1'l"Vffivn1flbb6'1nLtJ~t.JU-ifa:H6'1 . " 
'li11fl11' :HVI1l'l'l t.J1 I;) t.l~n11':ij'r;!fl'l"1'\l UtJ1'::::H1ru 

3.54 0.92 mn 

a1vti'uflru1lil1'1"6li~a\ln1"5aan 1 tJft:H:H\.11 ua::: 

:H'V11l'l'lt.J11;)'t.JflUUflUUL~I"lru1lil1'l"V'I'Ine:l1vl~ffian1fl • • 
L-ifTl1:Hn11'ft:H:HU1 (3.57 3.56 3.53 3.53) 

n11!1nau,-:H tta:::nTn1oo.~u1'1'1i'Wt.J1n1':HU'IYV • 
tlUIBU Lb UUflfiU(I1:Hfl1U l 'VIni1~ biJ1'f1:Hn11fln " ~ 

au'l":H ua:::W'oo.~t.nl'i'I'I1\I:H'VI11'1'1 v11;) v:ij~vh;lua ti 
" 

mhtfl:Ha 1'fl\16'1\I:H1fia n1'l"!lnau"5:HLL6'1:::woo.~u1 

Ul1'\ll?ivf111:H~a\ln11'~EI\II"lru1lil11'V n11~nau1:H 

Lta:::woo.~u1'1ht.J t ~:HA'nwnw 1 ~nuflru1lil1"56 'H'1 

b ~B\IL un1'1"tlnau1:H ua:::Woo.l\.11 ~fl113Wfl ~fl~B\1 

t'fuu 1t.JU1t.l~EI\I:H'VI1l'l'lt.J1i;)'t.J :HVI1l'l'lt.J1i;)'t.J LiJ1fi 

n1'l"!lnaU'l":HLL6'1:::WOO-IU1L ~nUf'IN1lil1'l"V (3.52 3.48 

3.47 3.47 3.44) 



Ullt ~[6'0 

8t6" 
UU'l 

L(,g· 
tLlWftlJL 

166' 6£'£ 
l'lt!Utllfl 

tz6· J t'f 
Ull'l 

sur 
UUl 

Lr.6' 
UU1 

L06' W£ 
Ulft 

ttfl.YNHllLY f.HH!1Ll!h 
f" • F' • 

ft l.tJHJ t! il y 
F ' 

ttMUUUtfU,U 6H~Q.Idrtl~!l·tLH.H~ 
T'f? -~ ·~ 

tt.t'f'IUU'ILIU~l!l~ LU.ll.ltt:. t'LU rt ltlJtit' L !;...11 ~lJ~~~IJHIJ .!'.liH 11JI:J .. '<=" ~ "=' # 

119UUlf;LHfttl!Jltl!lll'tl.IJ 

n1J~-l b S.LlJUf,~t-LU.M.LNH-:IP,WIJI-JH.LUt !.1:!1 L~l.~~ tLUU 

l t\ll:l!A.::!Jilft£rt!1Uft ~l U 

M.l !1UllH· _lut M.~IJUlrt ~1 tlUl lt!,;t-Utt-rUtlll!.'lrl.f~t~ttU\l ~ .. . tliJLA. t.l' l ttt 'fUU Yl ~fl. &G n. !.l U l;::lr 1 a ~ 

1.' IJtltt l14Bil !.Ulli'IU! p 1" I .P 

n~ Af-l G~L R.U~tLUl' 1 Yl tth.UrL!LJ.!it!Lrt::1f1ril'~_!ll!!lllll~LUr1 

g.tLI!:LNJI!JUUt1lt 

£.LUtJUL/!:{,lgUn~M!J1fJ1111Uf1.11L.I!:HWncmnn11nrJW9NJfl,f1.fJ1MJ1HLC..l!JUL.I!:f1.LE'£.WL.Hf1.n1{,lfJ{J1L.J~::I:1110!Jt11L,l!J 

t L\L..t.l-1!1 

.. . .. LI\,~I.\LIAI.\f1.1A11L,!6 M.~I.\H~L-R.U~!.LU~r-~~,t;JM.tM.L~ 

tuLtt~!.flrli.\1.\Gil.ll.fl 11flLM.li.'~M.~l!l!J1 ~~H~L~~lM.~ 1~& 
_9!.L&Lrtl~LM.tro~!.LUUL&M.~l!J!,!1~~t;!M.!j:1~!.(1!.LU 

~t;l~~L!.~1~~m1~ft:G]ft-Ct!.flt!.f1Y1!.LUUL& 

fU .. L.&L.tul,J Uttt!!J M!:..L. UUL.& -" ...., 

(v£'£) M.J.IKfl!d-1L!A.11.'L(lGLil.LH 

~~11 ~fUI<!I flJ.l L-RU~!.LUM.Lt){\ l !.LUM.t~ ~~l!JM.IAL.!J 

!.LU~fl~Lfl!A~LIAI'C G~I.\L~UM.L.(lfl~~!.M.~1l!J~KLt~ 

M.t~ flJt!L~I'CL~ (TV'£ £v'£ SV'£ 6t'£) 1.\GlM.~ 

flt~~l G~ L-RU~!.LUI.'GJtl~M.J:l.Lll~UG~U.LUM.l£1A~ 

~G~L-R.U~L~~ G~LRU~fllLl!!!.LUL'GJtl~_9!.L&Lrtl~ 

1.\Gil.!.LUI.'GJtlt-CLt~&t!.L~!.LU~fl~LfliA~LIAK 

• G~L-R.U~!.LUI.'GJtl~!.UL~~flflJ.l){tlrtll.I'C~!.(lfli.\!.!.Hl!J~ 

!.LUttfl~Lfl!At.LIAI'C G~LKI.\~1.\G!. fll!!Lfl!Atl.IAK 
pi'" -,.,. --

1.\G~!.LUI.'GJtlt-CLt~flJ.li.'!.~I.'GJt!G~LRU~L.~~!.~~U~IA 

L.~ULKflJtl~LM.l M.~ 1 KLt~Xt llUIA l nqmLL1f1GHflf1 11 
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~10~1,1~ 4 ~Ui1 a~aU~UUflflU~1~ .. 
thu1 'VIry'1~fl11~~vlL ihn~~u~1n l~o 1 ffifl,~n1, 

~f.I.IU1'1'li'~v1n,~~'ltv'li1V 1 ~fln!11il1,r1~ ~ \!1'\111~ 

l\ln1,'1Jai'u1.91'1~'VIU~'I'l1~~'ll1n1, Ltluilu~ULL,n 

(3.53) ,a~~~~1f!ia flru1~1,6J.~i'u1amaaan1tJ 

Lr-~v u ~'l r-~~~1U'VI1 ~~'ll1n 1,nua ~fin 1,111 vuan 

(3.44) ~'VI1~'\IItJ1fl'tJ:ij'~~utJ,~~1ruauuauu • 
1fl,~n1,~n'lt1~a1~nuflru1~1,6arl1~~1fi~ 

a~fi1u'IJa~flru1~1,~tJnu~~,ua~'1u~'VI11'VIt~1fl't~~ 

flru1~fia~;lu u.a~,)1U1U~~i'u~i1 LL 'VIU~'VI1~l'll1 
• 'I 'Ill 'lJ 

n1,L fi~~1n;lu'VIfl'~~1ne.hun1,tlnam~ u~~'l1f.I.IU1 
(3.41) LVhrl\l~~~1~fl11~fl~L-t;U1~~Utl1Ufl~1~ 

1~uri ~m,:ij~vhlfl,~n11U~.tmL~"ie.m~1U'VI1~~'ll1 

m11~nuflru1~11Vlu:w'VI11'VIt~1fl't~ (3.39) u~~ 

flOJ1~11rJr.lil~LL~~fl~1~e.l~~1U'VI1~~'ll1fl11LL~~~n 

U.tVLL~"iaan1tJ~n).lfta~h~"t Lfi~a.nn~~;lu (3.36) 

ft"iUt:.lftO'l"iHO'tYl .. 

ttlu1at~~~ 40.3 ~'VI1~'VItJ1fl'v~n1,,.he.mVi1~~1nm1 

t.Jd~ L~ue.~~ 1 v1 'l'itJ,~ 1t~'UU1 un1111 ~ LLe.~un,,l1oo.~u1 

'I(Ji'~v1m:Hu'ltr1~1nvi ,]'1u1u 134 flU fi~tuu1av~~ • 
46.2 

e.~Hn,~An'lt,u1vu,v~auua~u~an,~ 
'11mu,flw,1i1,~6 

n ~~~~au LL uuaau~1:1-1 61u 1 'VIqj1 ~ fl11~ 

L -t;u L~t11nuu lvu1vviauuauul'ian1,'11oo.~u1 • 
flru1~11Vlu,-~~umn ~1nfi1Lw~vi11~ 3.41 L~a 

i1~1,n.l111t.J~~Lav~,,v'liaarl1u,-~~u:w1n 1~uri .. 
~'VI11'VIt.J1fl'v~ulvu1oa'lluauu1~ufl~1n,~an1a • • 
'11oo.~u1~uw~arlaahta~a ~1nfi1Lw~vi11~ 3.54 .. 
'leN~~~1fia ulvu1vn1,11'oo.~u1'VIi'~v1m:Hu'!t6 • 
*Liiu1un11Lfi:wA'nvm~1un,,vnu~~1u ~1nfi1 
Lw~vili1~ 3.52 ulvmv1um'l'l1oo.~u1'VIi'~v1m~u'lt6 • 
'li1t.Jm~~u1~Ln~n1'lLLfl1~'VI1a~fifl11~ilm.i-J ~1n . .. 
fi1mrivVi1~ 3.51 

e.~Hn,~An'lt1m:::u-:~un,~ua:::~fin,,.Wmu1 

e.~Hn,~ffn'lt,n,~mu1ufla,n~'IIB\1'VIU'lV fln!,1il1~6 • 
\11'U n fi~flru1 ~1,61 il fl11 :H L -t;u L~tl 1 rlU 

n~:Hflru11il1,6'1Ja~~'V111m.nfl'v,1'llfi!) ~ui1 

'VIU1t1~1Un~1~'11v~~'VI1~'VItl1fltl~U'VIt11'VI'VIU1filu 
011'11W-~U1'VIi'~tJ1fl'l~U'ItV ,)1U1U 151 flU fi~ • 
d)u7a tJ~~ 52.1 l~v61u 1 'VIqjL ~ fl11:H L -t;u i1 

~'V11i'VIv1av1'1'in11tlnau,~ ,)1u1u 224 flU fi~ 

Ltluiav~~ 77.2 ~Gn11WW-~U1'VIi'~v1m~u'ltvvi~ • 
tl'l~~'VIB111~~vn1,~1~1U~1nfia~ a~vtl . .. 
~uuaaur:n~H1UL'VIqj1iln11tlnam~ ,)1u1u 137 

flU fi~LUUiav~~ 47.2 1finT'5fi:H'VI1l'VItl1fltJ1'!i1u 

m,tJ,-~~ue.~~m'lW'oo.~u1'VIi'~v1m:Hu'ltr1 H1u1'VIqja . .. 
JJauu uuaauma-~1~fl11:HL-t;ui1 ~'VI1i'VIv1fl'v 

thm,a~m'ltrnlil1nufl~1mu~~atnv1'1'ieh1 ,]'1u1u . .. 
106 fi~tuuiav~~ 36.6 ~'V11i'VItJ1av~n1,tJ,~ 

L~ue.~~n1,11w.~u1'VIi'~v1n,~u'lt6a-~1nvia~ 1~ LLri • • 
;r1Ufl~1mL'If1i'Un11Woo.IU1 ,)1u1u 117 flU A~ • 

• 
m~U1Ufl1'lLL~~1fin11L~tJLLVnLUU 3 ~1U ~ui1 

~1Ufi'V1\i~m,a:H~U1~~vtiLLUtlflvUnl~ft1U1'VIqj1il 
fl11m Vlu~1v,~~u~1n 1~t.J~'VI11'VIv1av Ltl~ 

lama1'il'VI1~flru~u~~'VIana~,~~lfl,~n1,a~a.~u1 .. 
1~La~ Ltluau~uLL,n ,a\1~~~1fia m,a:w~u1vi 

Ln~;lu~H1U'Ii1va'lluauut'l1flru11il111'l~1an1a • 
LL~nLtl~tJU'llB:H~'Ii11fl11 :H'VI1~'VIV1fltl~fl11 .. 
:ij~a'l1\1Utl4~~1ruff1l'li'uflru11il14vvi~a\ln1,aan 

1 va~:wm LL~~~'VI11'VIv1"'vaiiuauu 1 ~f'lru11il1,6'VIn • • 
ihvl~~lamm'l'i1"i1:wm,a:w:wu1 (3.57 3.56 3.53 

3. 53) ~1uvifla\ln11tlnau1:w LL~~n1111'w.~u1 

'VIi'~V101:HU'ItV a~vULLUUflvU~1~ft1U1mu1~ . ., ~ 

L 'l'i1"i1:wm1rJnvm~ LL~~'I100-lu1vi'VI1\I:Hl'l1l'VItJ1av~~ 

~1~umimhta~a 1a~~\1~1fia m,tlnam:HLL~~ ., 
l1oo.~m~1~1'iafl11~~a\ln1,'11v\lflru11il11V n11tln 
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vu1a.~ LL~~'Wfjltn1hv L ~a.~ ffm.Jm'N 1 ,:,nu rm .. mnn'J 
\f '1 L ~v \11 un T'ifln vu'la.~ LLfi~'W fjl'\.l1 '3'1 f'l '113-1 

fl'v61R~v\lnuu1vmv'tlv\la.~V11'l'V1EJ1~EJ J.~VI11'Vltn~£J 

1'1116m'lflnmrrnufi~'Wfjlu11~nuf'lru1\11'lrJ (3.52 

3.48 3.47 3.47 3.44) bLfl~i?11Ufl'6111'1tJn1'lfl\l • 
RC1..!1\11'l61. tJflmt1 ~r.J ~1?1 r.JU bb UUfl'r.JUfl13-lfl'1'\.l .. 
1 Vlqj1 ~R'11a.~ L ~u1 U'l~~ua.~1ni1 Vl~nfl'l?l'lvifl1 .. 
fln~1~rJ~rJ\II?I'l\lflUR'113-I~D\In1'l'tlfl\13-IVI11'Vl£11~EI 

'lfl\lfi\13-11~D 3-IVI11'Vl£11~tli'ln1'l~61fl''l'l\IUU'l~3-11CU 

1~nuuf'lfnmvi~v\ln1'lfln~1~D J.~VI11'Vlt~1~v3'l • 
o ., r.d., 

n1'lfl'1'l1\IR'11~1?1D\In1'l'tlfl\IRC1..!1\11'l£1'Vli?ID\In1'l 

~11 ufln~1f1iv ~tnfln~1~vilfl'V151 un1'ltt'ivnacnuu .. 
viM'v\ln1'lfln~1f1iv11?11?1'1t~I?IULD\I (3.49 3.45 3.43 

3.41) 1?113-l~lliftJ fl'1UR'113-Ifol61L~'\.l'l~~UU1'\.lnfl1\l 

~a ~VI11'Vlo1Hvi'ln1'ln1VIU61H61rl'1un1'l1~'Vlun1'l • 
fln~1fl\JR~W'I~fl'1'tl1801\1Lvi1Liii£13-lfl'\.l (3.34) 

~um.,·Bifm¥u:lannth·::~uuavitn61.Uu1il'1n 
n"l':i\1 SNU"l 

• ra f:t d ov 
m'l3-lfln.!1\11'l£13-lfi'11~LVI'\.lLntJ1nUUfln1'l • 

tl'l::L~uufiYlLi'161;luli'l1nm'l'l1fjlu1 'NtJi1 ~I?IDtJ .. 
bb Wfl'flU(l13-lfl1U1 my't ~fl'113-lfol61L ~'\.l'l::~U3-11n 161£1 

1 ~1fl'l\ln1'l't1SNU1'Vli''N£11n'l3-1'\.l~rJ'IhEI1 ~f'ln.!1\11'lrJ • 
HLLU1'V11\11un1'l'tlvi'tJr?hLL VIU\I'V11\11'U1n1'l (3.53) 

'lfl\lfl\13-11~8 ftn.!1\11'l6li?1i'u 1vn1fl'flu n 1 tJ LUEILL 'N1' 

ufi\11U'V11\11<ti1n1'lnua\li>'ln1'lmvuvn (3.44) 

3-IVI11'Vl£11~£1~\1~~1~uauulf'l'l\ln1'lfln~1~u • 
1 ~flUf'ln.!1\11'lrJvd1\IVhli\l fl61fl'1'\.l'tlv\l f'lCU1\11'lrJvi 

u nu~\11umi1 ua.~VI11'Vlt~1~vilf'lru'100lvia\l;lu LLfl~ :..J v q q cu 

~1'\.l1Ueft~i'tJ1?hbb'VIU\I'V11\Il'U1n1'lL-Aa.~a.~1n;luV!~\I .. 
li11m-hum'lflnvma.~uf!::'l1fjlu1 (3.41) Lvi1num=t:: 

1~f'l113-lfol61L~U'l::~tJtl1unfl1\l 11?1tui 3'ln1'l~61vh 

lfl'l \In 1'1 LUV LL 'N1'Ufl\11'\.l'V11 \I'J'U1 n1'l1 ~fl\Jf'ln.!1 \11'lrJ 

1 '\.l3-IVI11'Vl£11~£1 (3.39) bbfl~f'ln.!1\11'lrJU~I?ILLfl::fl'11\l 

Ufl\11'\.l'V11\I'l'U1n1'lbbfl::flnLUVLL'N1'uvn1tJI?I13-IrirJt;h\l '1 .. 
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