
·---1
 

QI oC:\..c:I QI C).I .c:I ..c:I 

fl11'Wl9.UU11 jj fl11"i1 ~ m 1"l1 fl:I-J flaW't'n tlUUUfl'W tfl atfl aa 
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tmautnauflu1Ba t8:I-J ttfl~it i1f't111 a:t't1 f1UfI:I-J flUGlfl111:fl 1 

U't11111~dlllt,rlJiI15m~~~nmrlllJaUlYmmIUUlmi ;111 111m~~~nmrlllJaUlYmmlt'u 

iiVil1l"11I"iiLla~~~1'i1"lIU~TI~II~IJ!hLla~ii1IJT~m~n~,l1JlJ~li'illn15m~~~m~ti'1I~a"ru'l11!JLLUlJ 
v v v 

iiVi LlI"llI<lii LIuuiiLa~II"~11UUa<ln1l,f 15m~ri~Wl11!h~LLUUIIli-:l#1J IIuumi~lla~ IIUU'l1ii11!J#IJ~1 <J IJ, . 
~11~.r~~IJ;j'tJlI~W1LltI~~::~lJ~1 t11IJna1~LLa~<I~ LLa~lilIJ11J·zj'mJa<lnl'l11!1 5% 10% 20% 1,la~ 30%,J ~J 'V Btl 

Lla~Aml1t1li.r~~IJ;j'~~'I111~15m~~~Wll1 !h~ 15m~~~ m~ti'lIlJa !~IJ!'I11!1 1111~ f(~ ~IJ;j'tJ lI-:1lii'l LIt1~LL" ~ 
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'J1IJ1IJtJ <J ~a<ll\J'I1l!l 'YI ~~11I1111~ LL ~IJmtJ lI~fl1li1a!l LatJ~!U~ 1111 ~ LL u~u~lIJ LLa~<I~ u~~"nfi"'11 <I~y.l\J fi v V" 

ti'1I~J<t mll'il5m:l!U~m~lt'JmL'J~LLuutlnOi<lll~W'lLlt1~ uaelll'l'YI~i:ifl~lIIJOi fl1f[a ~~ La"l1IJ li1a<J·m1~ 
v v 

'YI~a<J~~lmfl~<J~flll~Y11L~1I11~!lm~n1'lh\i11J11J 1,000 fl~~ r.lall1~1~!J\'Iu'il15m~~~nmrlllJaUIY 
dd d1'V . I 0 • .,I "" 1 . . .....,..,. .:; ~I'.J .,I

'I1l!l LLUU<J \'IL11<1111 <111 ~fll f!1'1~ LI~IJ!I1tJ<J~fl1 Lila!l LatJ~!U~ ~ Ll~n~1~'J1f11fi1l11l~LLa~1 uIJfl1'Y1 <I-:I'YI<I'I v , 

15m~~~m~ti'1I ~a<lru'l1ltlltUUa<l'YI11 <fl~film1~ 11~U!htJ <J~fll1~ IIt1~t1~11J lla~fi1 m1~ LI~IJ!htJ 11~ v v v 
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,,~t1~~"'YIfi<l'l1<1~'W1J fi<l~fl <I~ l11m~'iI~m~tJ 11~ a<ll\Jl~lmL UUlI\'I L11<1111 <111 ~fll1111J1i1m~'YI~<llIUL~ j) 

1ll'm~'YI~<llIUm1 ~f(~~IJ;j'~~n'il11im ~~~nmill:a~nl'l1lmL ulJai~1Il'b,fLI"~LllJU iiLa~ Lrl1l1*.i5m~i 
" " "Dli' 

il~Wl mh~lt uuuti~.oIJ lillJTUtla.. a<llY'I1l!l'YIm~WU',L a~1111~ .r~'iiIJ ;j'tJlI~oi'lIL t1~l1!11IJ~~IiiU~l LI a~l~il 
~ ",jJ " • 'U 

t1lif(~~1J ;j'~~'I111~15m~<!~lIill1 ci1~ 15m~~~m~ti'lIl(jaUlY'I11!1 fI11 ~f(~~IJ ;j'tJ<J~WlIL t1~ILa~li1\J11J 
., d"'ll • 'G 1..:iiI .,. ~ I I .... I ~ .c ....... bJ
D n 
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~~WlJUmili1lY ,01 
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tJ't1Ul 

,rn1~£I~t'h~1\lm~1~m;J~lh~1'l'l~l'luiluillllI11m~ hjVlClutiClfi1m~u1~tiCl~CI~n~~liilC1~1~ 

tiCl~1l~mi~ii11C1~1~ lliVlClUI1~ClmVl'lll£1 ltl'l~I'i!lni1 tiCll;jll<,j1ll111£1 (Missing data) nmUiillllm~l'lU 
lV1:ttl1u~ Clm~ii1V1tiCllJIICliln~~I\I\l11i~11i~Ull nmi1LIuuif't'h1lin~~liilil~1~ii~\l1V1,j'a£lll~ii~ll~il 

ii1U1'lfl1~'I'1V1itilULIll~n1~U1~~ltuI'i1Vi1~lihvlil{iiaflWi (Roth, 1994, pp. 538-539) 1uil'l~uujjm~ 

Luiillllmtial;!ll'.!lllm£l lV1 £I1'/l11lm1'1'11~itii~~~l'I1~1~11u.rl'illllmtiill;!1l<,j1ll111£1l;LuuCI~l~~LIll~it1~1~11 

111hhh~£InVl1 'Ii1urn~til1~mvl atlni]a~~lu1~£1 1~1liliiVlm~l'Ilur,jll NVll'lll1 VI'll11 m~LiiVlti ill;!ll '.!!lJ111 £I 

1~m~~Vlm1tia~lll'lru'lll£1iil111lu11ltf~11iiJ~~~Vl1 LtfU m~IiiVltill ~lll'ltyl11 UlIlInuUU~l'I'I'111 a~ ii 
l'1ill £11\I1u~ LI1l1~flll ~Yil:VI ;{'ttl1u LLll~11i~~1I~l'1iaii~~ua~u1~~11U1'i1~1;1iJ LVI 11 {;lum1tili1 LtfU 

11im~~V1m1tilll;l1l\,!tyI11mluuBL5u (EM algorithm) 111m1~VI fmtiill;!ll \ltymu LLuuLlIvlll1La II LLa II 

(FIML) ILll~11im~~Vlm1tial;j1l\,!tymmLuULa~ (Multiple imputation) LI~11im1~V1m1tial;!1l'.!tyI11Ula 

LLuulllvllmil~LLall (FIML) ILll~lluuLa~lil (Multiple imputation) ~a~1lilU1LLIl111~ml'l1~L'l1~II~LLll~ 

nmhullUliill~l'1inll1tJlu ii1~,j'tJ111m1~Vlm1tilll;l1l\ltyl1lmLUUBL5~(EM" Igorithm) ~~llii\]nll11111li' 

1um~~Vlm~tiallllaruI11Umnni111i~tJ 1 
•• u 

"'" III, -..,. ........ ... ~ ~I.,.,q .,I..,. 1"""'" , "e::..,.

11~ LLm11Gm~'lVl m1'11allllarul11U1Luumil~'iI~LulJllinn'l'1VI LLll" nnuil U1~ LLl'l 1'>l1l1ULLVI n~ 

•• v 

• A 

IIVlUnl'l~a~ iiill m1LL'I'1ul'iltill~llarumUfl{~LL1nluill.Jm1 Y = a + bX 1lil'ilaiiWillii'lI1'llnnll'll 
~ to ~"U 

Iiilmh~~iitill~lla~mru ii1V1l1tbuiilll1~l~~iitill~llarumuallnlu m1u1~~11U1'i1Vi111ilLli\a{ilU v v 'U tJ <I 

1'i1 m1l1if~jj lIfl GI (bias) 111I1Ufl11~rilf;'~M 01""ll111ifll~LL";'iI~~tlil~t11~'/llm 1il~,j'ur,jl~u'l~Ll'Iu n
• 

l1im1t11~~1IUfl1tiol;!1l\ltymutVlu~~lJli\aULL~mh~mwI'i1tiol;!"'.!tyI11UliilUl1i1l1~l1li\l1ilUil~~,hu 
• d A 

ti1m~U1~'Il11U1'i1l'l111ilLVlo{;lum1ti1~h l111'i1l'l111j)LVllI{'I'11V11ULL'I'1lJ1ua~m1 Y = a + bX \Li.11~ 
.... .,. ~.J"", .J \I' .J :' ::...,f 1" .0 v 
flVlLllona~m1'1'l1\11U'l'1'1lfll1'1lflll1V1LflllaUUoU'l'1aVl'il1nm1'1'11'lt1 1,000 fl~~ IVi 0 l1a~m1'1'l1lJ1U~a~1l 

atymulliill~l~l1fi~a~lLIi\lEh L'iunl1iil'i1 lGm1~VlIl11tia~llan'mmluuB'i'lLaal1laB 
to v to "o~ 

'il1n~VliiClU'lliHl1im1~Vlm1tiill;!1l'.!tymUlluuiiLa~ (EM algorithm) u~~nCluiluiiliilLltl1~
 

L~UltiCl~ilum ~~m:111iinniVlnl1tiCI ~ll arumUI1111UliilLI1.11 ~l~u~alJ 1'l~II~TrI1llUl1iim1~Vlm1
 
'U ".. " 

tiill;!IIIllllmull.uuawlilaICIail (EPSSE) ua~V111 'iIaau flll~ II.IilJEhuaeiilU1IIm 1'1'1 VI ailu~l;IIln'iiim1 

..." .J .. J ..........,..QId ""jj....... ....... d..,. 1"

IItlm1'llClI;!1l\!llIM1U'I'1WI1lIU1'llUnU15C1111'1l (EM algorithm) '/HL UliJm1I1V1fi11'llill;!il\!lllMl£1'1'1lJ£I~ '/l 

illJ~lnfi1'lU1~IJ1tuA1W1niiIVlCl{fi'l£1m1tiliJfi11liiifll1~l1nIiiCl~uil~U1jlJEh~u.ll~1iiiinl1~Vlm1. . " 
"" ' ""'..< ~,.z 1 .", ~ c ,~ ~. ~ 
'llCll;lll~llllllUUUtJlIlfllll"mlulJWlJ.!I1lJ lJfi11Lu1VUI'I'1VU LWl1~1Iifl11I1V1fi11'llCl~1l'.!llll1l£1U uuaafl
 

11 >t~·.:~ . ~ . d~~ .. 1," .f'" ,~d • ~ d •• ",.

",.....l1lJ1VVllilm~'I'1~'llClJllllflllMl!lllan u III nf1111IAn~lI LlJlJ1GtlY11LLlll!!CI~ 11'1'1 LM111l CI £ILlJlJ'llaua 

"'" v v v- . 1. 1 .", ~... ,~ ~. ~ 1· " 
'J1~ mnn UIU1!lUI'l'1!lun\J"l5f11'l'JVlf111'llCl~1l\llllmVUUUCllJ1 til I1mlJfl11I1LLVln~1~l~CI~l~ 



~~Wil'l.ri1fllil'1'~ aanhJlI'lBmiLL '11 'lll'il'lm~ ~ frhliu 1~ l'lHmii1mnuUUflli~ll01 B~ amufl1iru 

l'I1AUAIJB'll~ A1i'TlOl WI;fLlOliu (Monte Carlo Simulation) 'il~l'hl111ir.JlOlfllii1ml1~LlUUBU 
LW'j1~if1lJ1i!lri1)juVla!ll'Uflli(l/(;h~ 1 limBUAlOllJliuamufllior'il1~~'il~Lii~:ffu

• 

"""'" QI;I ..,. ..,. ..,. 

1ilfl1W Wflli"IJ ill;! 101Uty)j'1 EI LIUU ilVl Lilatilail 

'ill fl m i i1mI11~: fll i ~~ fl'liiDlJ101aIII lI'lEItli~ fl BUIiUfll i flmn'il~ 1Wuu 1Ol~'il Wvi'BEI"IJ B~'lIT fll i 
.. tI... ~ ~ 

, ,""'."..,. d. 1IJ,d . 'l .. I I "" !!'1;1 

" 
... I ~ ....

Vl1~ 1 WU11 L'I1AUA1ilfllil'1AilU"IJ1~llLlIVl~1Ol \Jflnui~lJ1ruA1'~li1lJ LVlDi bVlOflVlil~tLlJ'll!i1flAiI 

fllil'11!h (Iteration) lmJI,il'l\ll~lll EM algorithm 'il~1iii'{UflliVli1'ilailULtlOl~iiuii\J'il1fl'j11'1~1'llfllil~1'l 
d '~I ""'.:::l d...a "'''''~ '" • ~..,. ", I ' 

snn 'I1i1~11LuU11ifllil'1V1 L1,Vl11iflli~HflIOl11fllJ'il~UflWiB~ilEllI1Ol1E1t i~mi L'll'll. ." 
.... A ,__ 

I. flliLLl'1\J\~1\!lYmfJA{~LLifll\Ja:Ufl1i Y = a +bX :a~ a =Y> bX LLIOl~ 

tli~flilult1v11ul'ila~~ fill X, v. I'xy ,Sx ttlOl~ Sy lvi'lJ1'il1flfl*,1'1'1iJEh~~I:iyj'Bl;flOlalJ\!iru1v1I'1'~WU11'1 

(;)'1i1ri1~~l:iiillJlOlaf1Jm1'l1lBfll v1~J'U (bias)
" "v 

tI fl1itl1~lJ1rulri1W111iJ'Vl1I{v11E1l'i1m~ltf~~l'111lfI:iBA~ 
, 'dl" lil" ,I d""1I1111'1A11lJ11A1'11 Iilm'il'il~ II ll'A1?JB~Ui"1l'1fl'H1ml'il'jl 

2. liJm'j~~lfll'jyj'BI;f1l\!t]J1I1l'llL uu EM algorithm 11l'illmitli~lllrul'hW1i1iJtVl iI{v111'1~jll 
d~.,.,)1~"'l ..1 , ... 0" .. ..,1 .. 

Maximum likciihood 'If~fllJ?J <I'llfllil urns ui~lllf.l.lYnWnllJLIil<l1Iil~l'1 l1'ilLlJLA<Ii (Raaijmakers, 1999. 

p. 722) fl~l'}HJl 7r8~lJl'<il7JB~'lllflli1li-'iBHLl'1AiJAnnl'11iJ (Iteration algorithms) ~~HL1mILfI"Lll:J 

l'i111i'~1E1A<lUlh1U'1 Lwthhl1lmml11t111lJli'tlul1Jmll1lJArllJvhtVlB{lJ1V1i;j1Uvf111t1 LLIOl"tli"b~'ll 

,1 ~ ~ ,"~ d '1 ' ~ 1 '1"' , 1,' 1
'I1\Jml'nm"'J'llif.l.lflAiJA'nlJA1I1~IAilB'lllJ1\i1'j:i1jj mli'j (invalid) Ail u IilA1U'JruBm~Vl1~ uVl1~lll 11 

..,. .. .1:: IIJ ",:t .<~"".<1..J dd 1 J' d
fll1'JLA11 "lI?JU,!Iil '11 lEI~'1'll U'il~ milm snu 1 'I1lJA111JVl1~ Uf1111 1~lJ1f.l.1A1 A11lJA111 IilLA101 BlJlJ1Vli~1'll 

tt(;)'lli1lITn 1I!\&i LLue1111'lJf111H'LbnuC!pmi'81J II ~t)! 'ill'lLvm.1mllfll1!lVl!l Bl'l~~U1'il"LLnuyh~i'iI \! il\!l'y'lnEl 

1vi'Uflvl11 ~lll fl~~~ U 

v1~J\J in~l'l~~tl <I rauE11iln I'll hy'Jjl rufilJi'E1lJlOlatlJlI11'1l(;lEl I:i~'ll VI EI U.j~(;) ill tJ if
'U ., 'U .... 

I. tl1nl1nlfh'n"lJtl<lnmlflT(lEJ'illfl1i!lIi1!l"ElElri1~+liJ (Simple regrc.sion) LlhHllYl iJfi 
'U 'U'~ 

A 

1 (Little & Rubin, 1987 p. 61) 'il1flalJrn1 Y = a + bX 1ll'Y'haii&i~8 

a= Y -bX LW~ b = "xy Sy blJUA11V1E1t1i"lJ1WLbWtllm<l11J11m J'j~JJ1fUfhW111 iJtVlwn~1 
s, 

A 

i;ll1ll1!l'lilll1alJnl1 Y = a +bX LUllalJnl1'~LLli"r'i'1?Ja~tI'j~lnm fl'lilh~lJ1rufhliilIJn~tlJH1E1 

n'ildvi'yh~\JflvlB~ (;)'~J'1Jyhllil~ X, Y, r xy ' SX LI,," Sy 'ildvlllll'i11Jm'jtl1"lJ11U,hLLUmh'..i1I~)J1 

'I1qjf~f1<il1'i11i1A'1Iilll'1'?JB'lA1Lil~EI'il"tl'hliuyhm~fJlIH~tl1"1l'1m (E(X Jeo., J1) mmJAml'h {,jJ 

IhLil~EI~lm1JlJlflLLl1'1111mmAl Lil~EI'il"1vi'A1Lil~EllIa~lh"·tl1m \i'i'~J''ll 1ulYUVI iI'llLL'mrl~~1i1flTj : 

----l 



~lil~w51111ntilllJl't~l'I1l1mrlil~~tilllHlal1Jlll[Jililnl1Jlbi:bl1'JlJihlJllJ 1,000 fI~~ Lliblhflllil~mf~
" "" ... 

.t I J d 1'" d .. I1,000 m~1J1111fllLill't[Jnll~ ~fllLill't[J'lJil~ usemrrs 
_I' S d., ~ ~ ~ E1'S2) 2

n1~u~~1J1Il1f11 SX uae y nmllJl'tmjlll~L~£J1nmYnl~ ~ = a 

(1J~"111l ai~li, 2527. \'IUl 24-25) 

• • n1~1J~"!J1rufil fill IlLL 1J~1J~llJ!il~n~11ail~fI.r il~nU n1~1J~~1l1 rufll f111 IlIL1J~1J~llJ~ LalJII 

...... , .d • • III iJ 1\ 1\ <::..... I'; 1 .~
l~[Jihll'l1l'tLLl't~~UlJ (Little & Rubin. 1987. p. 67) 'I1nl'tl111ml\'1 BI , ... ,Bk LUlJ~lLI1J~~1l 2l~ IJIJ

• 

,hwhJnl~1J~"!J11l1f11 f1111J .r1JV~llfi'lJll~1J~"l11 rrs nll"ll1llJ "'mjlll"L~~lnlJ~l[JL\'I~ fJl't• 
9l1111Jif (<ill~I1'j Yl'l1m{~u ~Ll't"flru", 2.535. 'I1Ul 76-77) alln1~LLa~~fll1IlLL1J~1J~llJilll'lJll~n~1l• 
!il'111~1~ 

COV(X,Y)=E(X-XXV - V)
 

= E(XY - XY - YX + X Y)
 

= E(XY)- XE(Y)- YE(X) + X Y
 

= E(XY)-XY - YX+ XY
 

=E(X'{)-XY
 

r.rnj'lJ alIJ1~m\1ri 1fJ1~\'Ii~fll11l LL 1J~1J~llJillJ'lJll~ n <i1J~l11lh~l~!il'~if
•
 

E(COV(X, V»~ = E(E(XY)- XY)
 
E(COV(X, V»~ = E(E(XY» - E(X Y) 
.. ~I·..,J 1" " . " 1"m a use b lulJfllf1~'I1 II" ~ E(aX+b)~aE(X)+b m a~O um II" ~ E(b)~b (<iil~I1'j 

... """ ... "" G • .oJ .... ..J ..... 1:
l'l'l1m~~lJ, 2535. \'IlJl 67-6.8) LlJll~IIln E(XY) LUlJfllf1~'I1m\'llJ~ ~~lJlJ E(E(XY)) ~ E(XY) uae 

Ldil~IIln X uae V LtJlJfllfN~~~til11"L1'JlJiia~"9l11nlJ '111 ~lJ~lJ~l (2525. WWl 136) n~11'i1 
tll X uae Y 11'JlJiia"j~9lllfilJLL.rl E(XY)~E(X)E(Y) ~~JlJ E(X Y) = E(X~(Y) LL9l 

E(X)= J1x uae E(Y)= J1 x II"lhl'111~il 
E(COV(X, V»~ = E(XY)- J1 xJ1y = E(X - J1x )(Y - J1y) 

~~alJnn~~n~11niial'l111J1l1J~1JTIlJ-i11J~1l~1J"j"tI1n, (rrxy) JlJlil~ 



• • 

LL il~~i1 ~h m O1l-rl~ ~111J LL'lh1.1~ltdllJlI iN n<i IJ~h ilii1~ R~ il ~111J LL 1.1~1.1~l'[dllJlI il~
• 

1.1~"!f1n~dl~illJm~ 

a" = E(X - f.1JY - f.1J
 
a" =E{COV(X, Y) ) (1.,!~"1l1'J LtJl'JlJillJ\!~ru, 2527, '[1'171 122)
 

• .1
 
Lt~t'IJimlln Pxy = o xy / a xUY
 

dl~tf'IJ trl a m 1J1~11 1.1~"1J1llJ~ilm11J LL 1.1~'lhl'IJ111J1I ,N1.1 ~~!f1 rrsl~n a11J1~ll1.1~~lJ1llJ~il 
~111J alJ ~'lJcl'1I il~1.1~~'1f1f1111iiti'IJ L~ fJ1n'IJ 

1 'IJ fm1.1~~m llJ~il ~11lJ LL 1.1~1.1~ll,dllJ'1J il~1.1~~!f1 mfmiJ~ lJllillJ a illlJl-11l'J l'll~I'J'J"alJ1r illJ <I 
'lJ 'lJ.... IU ~ 'lJ 

~illJ\!~rulJ11l1'1J1'[j I,000 ~f~ LL~il~~f~I-11~~l1lJLt1.1~1.1~1'[j1'llJ Ll<fll,h~11lJLl1.1~1.1~1'IJ11lJJ~I-lIJ~11J11-11 

I'll Lil~1'J R'Jdlii~11lJ IL 1.1~ 1.1T1 'lJ1llJlI il~1.1~~!f1m Lt<lltJ1lJ11-l1~TllJalJ ~'Ucl'1I il~1.1~~'1f1 rrst~ I'JIIIaq]~• 
Pxy =Uxy / UxU y ~ill1.1 

2 'J1nfll~1.1~I~lJ1llJl'llllm.Jil\!lYl-11l'Jt~l'Jfll~ili'1~illJfll~l'i1'IJ11'J Y = a + bX ltil~linTj 

1.1~~lJ1ruI'l1~lniitq]il~1'IJ~'lJq]il'IJ~ 1 Rlhll-i'l1''IJh lliii1 mTt11'lJ!11'J1lillJil allJl-11l'Jtl1'J~1l fliii'il~LLI1'Uih 
'U 'lJ OJ 'II 

aflj,fru~m~ilfmllJfll~lh'lJlI'J'J~vi'il~lhll-i'lJ~11lJ~a1~ 1~~il'IJUill'J~a~ihll-i'flWt11'IJ11'J1'l1 Y (llillJil 

\!lYI-l11'J) lliiilii1~ 1I1lJil~I&i1'l1~1~ln<ll~l'J~nUI'l111il~1Lh~!f1fl~ ~~~'lllJLtq]fl~l~~"W:h~ Y _Yp ('ITP 

'" • .11" '~I d ( Y .I .d~1
~'il1flfl1~l'11'1JlU) lu'IJ~111J~m~l~ail'IJ e t- -

'()'
I P Q~

Lu'IJ~ll'1 ~1~111J~m~L~ilil'IJlJl'1~~11'1Lu'IJUlfl 

" dl.d ""'",. 'V dl 'V , d d:;::1 Iuaeau Lil'IJll~llill'Jl'1 lJlJil~q]~ilLil'IJl'1 1-l~1l'l~'jllJlIiN~11lJ~il1~l~ail'IJl'1lu'UU1mLa~aULl'111 
,QJnu IL~l 

.I '\' Y .I w • .I 1J~ ,w. .I ,< Q

L'[jil~'J1fJ L. (Y - p) = 0 L~ilq]~~llmil"l-llJ1£laUililfl 1 'J'll'Jflflla~ilil~~1~11lJ~mm~ail'[j11'[j~i1 

2L (Y - Yp) 2 = L e lJl'llUill'J~~~ ::j~'J~1IiiaIJfll~l'i1'1JlfJY:~~~~ LL~aflj,fru~fll~1.1~"lJ1ruI'l11'IJ 

~ .I" ".I '" .11" 'Q'l"" "11"lI'IJq]il'IJl'1 I iln~'J1flllili~al'1alJUlruLLa~lIillJaallJI-11I'J1'1 ~'J1fJfll'j1'11'IJ11'J'iI~l'11 I-l LlJa11J1~lllJ'U 'J m1 
"'U 'lJ 'U u 

.I l' "",'j,Jd ..... .r.:..,
~ll1lJ~a1~L~ail'IJlJ1q]~'n'IJ 'Ufll~'J~~lJ1ru~l (Standard error of the estimate) 'J"lJ~l'IJill'Jl'1ilq] ~~'lJI'IJ 'J~- . 

G i.I ~ d.,. d 'V oJ 'V" ".. .:t 
1111U'IJ q] iN La il flillJ fll ~l'1lJ ~11lJ~ 111q]I~ 11 il 'IJ 'IJ iIl'J '1'1 il q] (III il~l~ illlJm ~ 11 ~ 11 il EN1fJlIillJ a alJus ru'J ~ II~1T1J. . . 

<l! 'lid ....daQJ 'lid .oil" ," 1'V' 'V 10

~1I1~ L~ lUl'IJ'IJ ill'Jl'lil~ q]llJ1liflla~ilil~'IJ ill'Jl'1il~l) L~ a I-l illJmsm 'lJ11'J1I illJ ailllJI-l11'J ~ ill'Jl~ 11 flq] il~ LL lJ'lJI'J')
~ ~ 'lJ 'U... 'U 

.... :: d • v 1,t d 'V ~QJ'" 'V 0 v 
~~'IJ'IJ LlJfl U1'l'IJ ~ll1illJ 1IilllJI-llI'J 'U'1J'U~1 sun 1 LL a~1 l'l1'J I'J'J~ il~l~ illJ fl1~fll~l'11'IJ11'J1IB lJa 

" 'V.... 'U 'lJ 

'j,J:; ,~'V .. dl" 't 1-Q 
'V

\!lYl-11l'J'J1flllill,jaml-llJn lNlIill.J aillJ\!~ruLLa~'1Jill,j1l\!lYl-11fJ1n q]'il1flfll~l'11'1Jl1'J ~ I'J '1flG fll ~11 q] 11 il ~I 

I r 0::: v ~ oJ.,. d 1 
ill'Jl~ll'J (Simple regression) 'J1'IJ1'IJ 1,000 ~~~ 'ULLalLailflillJfl1~l'1lJ~11lJ~m~L~ail'IJlJ1q]~:i1'IJ

fll~1.1~~1J1rufilu ill'J~ ~~ LD'lJillJ fll~li1'IJ11'J1lill,ja\!lYl-11l'J1'lJfll~~iflj,f1i~l'J~f~il' 

----1--­



• • • 

i IiIl.ltl"i~IN A!Jil~ nT,iio 
, """.....t 3..,..... .. ""' ......... I .r 

nl"il'l flfl"i~UlIllil t1 t1"i~ 1l~ flt!il~ nl"i1'lflfl~ iii illt1u• 
d.... """..,. ........ .,..,..,.
 

I. l'Wil'WIillU1lli01"i'l1il nl"it! illji1\!l\lWlflUUUil'WLillllilllil 

d '.'\-,. J.l.... .....,. .... ....
2. I'W illil"il'lllilUfl1111 UllU" 1"i1~ll1Ul'lnl"inlilllilUn iii 'l101li nl"i'llil O1"itJ ill;! i1\ll\lWlfl 

iilOl"iilll iii'lll!h~ m111ii'llWUtltJil~ iii'lUt1"i Ui1~'41U1Ui illl i11ll\lWIfl~ UIil0 Iih~ nU lli1flW'l1"it1l1 

.'" 4 ~.r
LU"iUULnflUIiI~U 

2.1 Iyj illmuUI'iiUUfll111LI ~ UliltJ il~ fh 1>1~mi1TJ fltUlilmiii''llniilO1"i ilil O1"iin lj i1 \lly\llU 

iilO1"iillliii'lll!h~ 1\1111ii'llWU5tJil~iii'lUtI"i 11i1~'41U1Uiillli1lltuWlU~IIIilOliil~nU 
• ... 'II .... 

2.2 Iyj illmuu I'iiflUfll111U~ UliltJ il~ml11 Uthtl"i1Umiii''l10iilO1''iiIil01''iiillj a\lly\llfl 

'iilnl"iillliii'lilth~ fl1111 ii'llWU5TJ il~iii'l LIth ua~'41uluiilllalltuWlU~UIilOliil~nU 
• 'U ... u 

2.3 Lyj a LmuuLnUUml11U~uli1tJil~ fhii'1l\.hd~ntll\lii'lIWU5mi'lln1ilnl"iilil nl"iiilll a 
- . . 

lltu\l1U 
.... 

iilO1"iillliii'lll!h~ 
'I 

LLa~\ilului illli1ll" '\I1v~ulilnlii~nU 
'U 

fl1111ii'llWU6tJil~iii'lUt1"i 
" ..... 1:1 

2.4 IyjilLmuuLnvu1J1U1'lnl"inlilllilUtJ il~ti'illji1miii''llniilO1''iiIilO1''iiillja\!l\l\l1a iiinl"i 

illliii"lllth~ ml11 ii'llWU6tJ il~iii'lUtI"i 
'U "~

Ua~\ilUl\1iilllall" l\llV~ Lllilnlih~ n\l 
• ... 

3. Iyjilflm:nufiii'llw\l5"i~\I':h~iilnl"i~1liii'1ll!h~ iilnl"iilil nl"iilll.Ja\lly\l1V \i1\1l\1ti'ill;! a 

\lly\l1U Ua~1\1111ii'llW\l6tJ il~iii'l LIU"i ~lllii ilfl1111 LI~uIi1tJil~fh L>I~maTJfltUliI fl1111LLU"iU"ilU LL a~ 

illU"i~ antll\l ii'llW\16 

lUll!ili:11 \I01 "iiiU 

'.11n 01"iflm:mil0 111"iUi1 ~~1 uiiv~I~ mti'il~ 'WUil O1"iflm:niilnl"iiiii nl"iiilll a 11"'\I1V\leil..". 
iii'lLIU"i~lmll11~Vli il~ Ail 'jilnl"ialliii'lll!h~ 1\1111ii'llW\l6tJil~iii'1 LIU"i ua~'41\1luiilllall"'\I1V iii'~,fu 

'I ... ... "t=
 
.......... .,.1.: ... ""' ..... ri>,,:
 
1;!1'lU'l~ 1iI~ 1111)j1il31U nl"il'lV1iI~ \I 

I. iiinl"iiiii01"iti'ill;!i1\ll\!\llVUuuliyj111lllilllli u1\l~1l fll111IIslutil "a~,h.ul\lmm1i11IilUGiOil 
...... ..11 d ,. ....."" ..J.... ... ...... .... 'iI--..,J
 
lliilUl1lil ~!J11101"i'llllilliltl1~ fll1111l11'WUlltJil~lillUU"i Ui1~'41U1UtJill;!i1\!qj\llUn"liInliil~ri\l
 

2. fll111"~\I!hU1 \l~;l'u ilQn utlfiii'1l'liU5"i~\lilniln1"idJlilll!h~ 'iii01"iililnl"iiillli1lll\!\llV 
• ... 'II u 

lilU1Uiillja \!qjM1U "a~fll111alllilld1lil~vil" U"i;l"1iIOIih~nU 



'---I 

i lllJ ilmtilu011i1~fJf1f~rl'l~'ill0011"hil iN "m\l011w'I~ EJ1tl'1l1f1Uf1lJ 1l\l~ f111'1il l1lJlill1'u 
v v 

(Monte Carlo Simulation Technique) ItJ\lilllJil~ilalJlll1~I11~tl11L'lEJ\l1.h~01lU~lmm~lil~mtJ\lIi11LLth v 

lOW'" (Y) lJrilIU~m'li1l1u 2.00 Ilil~mllJLI1.htlTIUL'I'hnt' 0.15 ILil~liiltLtl1'1'h\l1EJ i'illf1~LLU'lJilllU 

'lJll~,rOL'l£l\l (X) iirill~lnlU 50 Illl~mllJlltl1tl1'l\ll'l'hnu 100 

tI\l1 ~tllI~ mhlliil mh~, 
011111ll\l~tlU'l ~ FI alJ Iiilll~l~1\l0111~£II:a'1ih1l'il'il~~1l~1l1lJmllJ LlllJl~illJll Ul~£1 aurrsn , v 

~11U'lJ0111~£I1~~~him1lJl0ll'llllr11 mnu]tl 011.7llmn\lltl 011i~1tl iil~ ii~1tl Ei~tl1~"111 F110111flFl
v 

~i1~ 
, 

LI~ 01lJlmnultl~l~£1 ol~ illlJ11m'hMIW11~~lI~,Nl/I\lil~ li1',nT\l1¥:1l1l1illlJl1mh WilOl11 ~£I1Ultl'l~ v , v 

illl~ f1 all~nu il1l1111mllJ Itl\l'il'l~ ~l~£I~~ nlll\l~'IJ\l1 ~ oalJIiilll~l~1'I'hnu 350 f1 u ~~ illl ~ f1 a 1l~ rYuv , 

~1\li~m:a~"11l'illl A0'111 i 1ll,j il~ty'l11EJ 1\l~1~tl1~ll1~ Ilil~ilii ~VlaiNnu 011nlll\l~t!\l1 ~ 0 ~lJ Iiil1lfh~ 1~£1 

1.. ,.d ~ 
n~lTI~t!ll~EJ1lJ1 LuuaeI,Vl1'il'lHlil~lJ 111unu 

011nlll\l~'IJ\l1 ~ oa lJli1l1lfh~~ll EJ1\l1,1~ il~'j~li1u#\lll'l1l1 \lLLliiaen alJ1tl'il~1t! ll~iluLllJ\l~~ ttl\l , , v 

i~011nlll\l ~t!\l1~ 0 a,lHill a~l~lll1llilrilltl'';lEJ~ lllllhEJ1u011"'11l'illl~ il~1~li1U#\llJ rilloali'i EJ~ntl 

ll'l1l1~ LI~n~h~n\lll~l~1 »\ll~-a'~I'il\lll'llll'l'hnlll (ilnlUlUi'~u f1~~llJ, 2539. lllh 22-23) uaesnn
• v v 

Ol1AO'lll'IJll~ ~l~h tl'jwi'lJ)"II1~ (2535) W1Jil ,f]11nlm!Vl'IJ\l1~F1alJdb1lfh~~i1EJlIUuilUlllJ\lltl\l

ill 011nl'H\l~'IJ\l1~F1a,lJlii'11l~1~lllJtl1dll1111l111'llJl o,rlil~1\lO'11tl '~lJ1Wril Lil~1'J lilt! f1 til~ Llil~m llJ, 
Ittl1tl1ll1lt! 1l~ Vl ~ LIu\l ~ aalJ 1111~111~ 0111'l£luf1 ru~ mil~ it! ll~lh~'~1 01011nlllu~ t!tn~ Wi, 1lfh~t! 1l~ LI ~ ll" 

",.t:..,. ..,.J' 
1~~U!l\l lJil~1~~\l 

v 

l~£I11 h~I,2,3, ...,L 

d 
ura n, ~1l 'IJ in~ t!1l~ 0 a lJli1l1lfhll, \l1~ li1'lJ1#\lI~ h 

<0 • .J '1 .... :::.,1
S, ~11l il'J\llU£l~IU\llJ'I~1:11\lt!1l~tl1""II1m£lll£l \l1~~'lJI!l\ll1 h 

•<0 

L Vlll iil\l1\l1~Wiu-a'\l 

4 

n 1111 tJ\ll~t! 1l~ oalJ~I', 1l~1~ 



• • 

• • 

•• • 

• • 

• • 

• • 

1li~hLihm11 

~1\lU~laeJ~"(I1U0l1lU1\ilUl~LflAilA:lJeJuOiA111a il:IJLal1'u (Monte Carlo Simulation 

Technique) ~lULP,~il~fleJ:IJ'ihL\ileJf'laillA LnullIU~LLn~:IJ~lUill'fllvlilnIU1 (FOXPRO) 1r;i'tleJ~a 
"'.... &0' .,I fll ..... ml .. ..... 0 .<ll

~<lil:IJllflljfJl~0l1L~UU U1~n ilUfllULm\ilL>laULuuen LLuun lU'I1 (Y) LL a~\illfJlU1UA eJA~LL UUlIeJU1J eJ~ 

llnL~UU (X) LLa~~1\lUhi'lIfl~U1~'lf1mll'll:lJl1in 2 n~:IJ LYleJ1ll111n11An'fllAlih'JTilOl~11\illleJU Iau 

1\1'iiAl L>l~U1J il~ Ln;\il L>l~U:IJl n n'ilAll>l~U1JeJ~Ln~\il L>l~U'in nU~~'lf1mIu01 ~'illa il~lImll0l1ruA f~ LLsn 

Llhnu 1a LLa~..reJunilfhL>l~U'lJeJ~Ln~\ilL>l~U'innu~~'lf1n~lu0l1'illaeJ~flf~LL~nLlhnu -1 a LL\h'5~ 

'lltleJ:IJa'innu~~mtf~l1 :IJ\il:lJlrill1U\ilil LLoia~AUL l:Jlln~:IJ lfl LL a~~~~u§lll 01 

• ~lLilU0l1iLflTI~'I1tleJ:lJa'illnU1~'lf1mn<i:IJLL~n~iifl11:IJa:IJW1l5~1 (r=.30) L\ilUl11fhL>l~U 
La1JAtU\il fl11:IJ LLU1U~lU LL a~a:IJu1~llfl~lIl1a:IJoWll;j LL\h'5~ ~:IJ~lmh~ LOIBl'liA eJ:IJ'Wl L\il eJf~:IJ'ill n 

u1~'lf1mn~:lJd~lB11l0l1~:IJ~leJ~1~LL UULLti~§U 'illlll11 350 All lIfl~tleJ~a\!lyl11ULLUU~:IJ 
~ d'" ~ ".. .I 1-".(randomly missing data) l\ilB0l1L1JUllfllll~Aill.l'lilL\ileJ~ll1aU1JeJ~aLm\ilL>laBeJeJn uLfilnu 5% 

~l Lilu0l1\l\iln1~'thtleJ:IJ a IIrumUl\ilB0l1~\illi'il:IJaarul11Baan LLUU~ lIf11l<f fllllllUl11AlL>l~ Bfl11:IJ 
~ ~ v ~ ~ v 

LLU~U11U LLil~al.lu~~llfl~ lIl1 a:IJoWU5 LLil~fllllllUfl11:IJ LL~U!h L\ilB'W'il11lUl'ill n fl11:IJLL\il noil~1J eJ~ 

Al L>l~ULil'lJfltU\il fl11:IJLLU~U11ULLil~a:IJu~~llfl~\ll1 a:IJoW1l5 ~Mill n nl1ii:IJ~leJ ~l~ LLUULLti~§ULLil~• 
~\iltleJ:IJ il lIrul11Uaan LLUU~ \lfl1l<fnuAl~ 11lUllU\11nU1emm l1il~'iI1 017U'5~ 1'1lUllUillUl'il01~f1 \ilanu 

•• u .. ,
'illn 01sn\il\l aUfl11:IJ \l:IJ 'IiUlj 

•• .1 '.' ", • .I.J d' .I .I, ., • , •
Luanunil:IJu~~Tlln 1Lu unauf1l1il~'M:lJAl L>lilB1J il~ Lm\il L>lausnnrmusemnsn il:IJLLsnLf11nU 

1a a:IJ~lmh~l\ilulli'fleJ:lJW1L\ileJfa:IJ'illnU1~'lf1mn<i:IJiI'~lB11l0l1a:IJLLUuLLti~§u 'illUl11 350 flU 
~ 'I. 'I 

lIfl~tleJ~il\,!tyl11ULLUU~:IJ (randomly missing data) 'illUl11 5% \lflm~lhtleJ~il\'!llJmUL\il!lOl~~\il 

aeJnLLUU~afl1l<f LL.llfllllllUihUl'il0l1f1\ilaeuvin0l~f1\il lIeJuil (t-test) LflBlli'tleJ:IJ il'ill nOl~a:IJ 
•••••• .J _,.I ' •• "•• .1 .Jd'.1 .I
u1~'lf1mna:IJLL1nLLa~u1~n1nal.lflaeJ~ LuaBUna:IJu~~'lf1mLuUna:IJfllIll.l'lf~:lJA1L>laB1JeJ~Ln1\ilL>laU 

'I 'I 'I 'l 

":IJ~lil~1~L\ilutli'0l1a:IJLLUuLLti~§u lIfl~ueJBnilU~~'lf1mn<i:IJLL~nLlhnu. -1 a ., . 'illlllU 350 AU 

tlil~ a\'!tymu LLU1J~l.I 'illU1U 5% LL.llii~~\iltlil ~ il\!llJmBaanLLUU~\lfl1l<f fllllllUB1Ul'il0l1f1\ilaau 

'il1n0l1f1\il\lilUil (t-test) I\ilU1~u1~'lf1n~n<il.l~\leJ~nUmi:IJ~\lll.ll.llLmU1JLilBunu LLa~fllllllUilllll\l 

0l1f1flllilU'illnfll1f1fl\lil\lLilvl (F-lest) 1I~eJOlTILA~1~'I1fl111.lLLU1U1l11 L\ilUtli'tlill.l il'illnOl~a:IJ 

U1~'lf1n1n~l.IlL1n O~l.I~\lil~LLa~n~l.I~\ll:IJ lmmuuLiluunu ~lLilllfll1'th*,LLUULOi:IJ~~~mi111.11 

'illUl\J 1,000 fl~ uli'1~~lil\JllUlIll'hl>l~urilM\leJ~f11111LLliUih7JeJ~fill>l~ULa7JfltU\il f1l11mU1U~lUu.. ",.t..... .. -.. ... ~ ~ • .J :;
LLa::il:IJu 1~t1f1li",)ltJlI'I'I1Ili nlU1W,,11ll'il0l1'11flaaulflU\'/'iI11lUlaflnlU'illn'illU1Ufl1~1JeJ~Ol~U~Lill! 

al.llliiJl\J'.lud1J.ll~nl'm.$il\J.fll1:IJal.lWU5 m~61\lll\Jil (t-test) LLa~0l1f1flallUlilW (F-test) n\J 
• l: l: 
'il11lllJfl·N"1l~m~lti1&um"l.Ifl 



• • 

~l Ll1lJm~l L~ 'l1~~ifll,j i'lllJi\'n'l!(u~LiiiU1 ii'1~ 11;1t1 fh'lllJ 1;1 Wll:lJ <i':lJrllJtlD fl~~l LLtbLfhii'u .50 

1.......... . "-'" ::
 IV 

uae .70 tfl11m~,!:lJmi~m~IlUtlnij:lJlli'l~LIUtJ'lli'llEID'U~fl'U 1I1'~1'UDfll,ji'l~'lJ'Il1mfhii'u 10% 20% 

lli'l~ 30% 11lm~il;lnl~,j'fl\1i'l~'lJ'Il1t111;1t1nl~LL f1'U~lLLUu1h~::JlL<I~llUUa-WlflaWaa l~afl1unl~ru 

1I1i'lfl~ 108 11fllJ1Dnl~I~I;I<lfl~llJll\iii'l~afl1lJnl~ru'l~ilifl:lJi'l 1000 m&. ' 

~ ,. 
m~lIA~l~'Il'iJfl:lJi'l 

~ 

nl~1itlmillUULLl'JlJnl~1imll~f1I;1i'lfl~ 3 X 3 X 3 X 4 ~~il~1111.blia~~ 4 ~1111.h fifl 1). 

'lllfm~:lJ ~lflEh~ 3 'l11 2). 'lllnl~il;lnl~ifll,ji'l~'lJ'Il1t1 3 'l1l 3). ml:lJ<i':lJrllJiJDfl~~lLL1.b 3 ~~~U 

uae 4). 1I1lJllJifl:lJi'laUI'Il1t1 4 "j~~U ~lLI1.bl;ll:lJ fifl ~TI:lJL1~lJEllDfl~~lLil~tllHDmU~ ml:lJ 
tJ 'U~, 

LI1.bU~llJ lli'l~<i':lJU~~ llfli':a'll<i':lJrllJtl lli'l~illlJl'lnl~l~1;Iaau 'i1~'j1 ~~ifl:lJ i'l11;1 tlnT,lll~l ml:lJ lL~ lJ ,11• 
mI;l1lJLL\iii'l~nl~f1I;1i'lfl~mLU~tlUlVitluii'lJ11;1t1iiflil~1~1~'llnfl1~1~1'lh I ,000 ~~~ ,UlJ~Wmlijl~i1 { 

il~11:lJ~~~1~ lU~tI lJLLUiN ,~llJnl~'lI~~l~~u1]<i'm~lJtl~~'Ilill~'l~:nl~'lllnl~~:lJ 'lllnl ~~I;I rns~lfl Bl~ 

i fl:lJi'laru'll1t1 1I1lJllJia :~i'l aru'll1tJ LLi'l~ml:lJ <i'm~'lJtlD fl~~111 tb '~il \iifl ml:lJ Ll~I~Ell~i1~';1Lil~ tI Li'lD~ ru~ 
'U 'U OJ 'U 'U OJ 

~11:lJLLU~U~llJ ILi'l~<i':lJ1.h~llfl~a'll<i':lJ~lJtl 1linl~lL~~~~ ml~JLlU~U~llJ 4 fIl~ (Four-Way 

ANOYA) Lrl<lL0I;IU1]<i':lJ~lJ tl~~'Ilil~iill LL U~ 0~tIMfi'lJ'Ill~ll;l i1t1lfi EJ1ii'Urm LO l;Iulla:lJrl'Uu11;1 urrrs 

'lL~~l~~ Simple Interaction Effect , Simple Main Effect lli'l~ Simple Simple Effect 

~<lfl1~l'iltl 

l'J<lm~'l~tla~u1~'A~\iifl1uif• 
I. 'lllnl~~1;1nl~i1J:lJi'larumtl11;1t1nl~LLnu~l LLuual'JIfliILflaffi~~l ml:lJ LL~lJEllD<l~~llil~tI 

•• v 

, ""':>loe:ld" • ""'''''...$'''' ........ .d ,.., ~I·,J.J 41-"
1 , 
lLi'l~LlJlJ~lfl~~f1,!1;I mnrmLi'lD~rul;l :lJLll;lnl;ll~'llmlj<JW:lJ flm~:lJlJtI"l~t1JfIl~af1l;1m~~IU .05 LIJ<l 

~lJ~l flBl~ IIUULL U~§lJ ILUU n~:lJ uae LL UU'Ili'llfJ~lJl;I au 1I1u-JlJifll,ji'l \j'lJ'Il1t1fl~"llJ~~~u~~~,!l;Ifi<l 

Lfhii'u 30% ml:lJ<i':lJ~I~tl1~'Ilil~~111U~<ltl"l1l~~~Ua~ (t=.70) 

2. 'lllnl~~~ nTl1Jfll,j i'l~'lJ'Illtil~tlm~ii1~ <l an LLuuaafl11·il1~~lml:lJLL~lJEllDfl~ ml:lJ LL U~1.bllJ 

.....d • "'. "" "" ........ "'1 "" -~I • d .J .d 1-... .J "" til
LL~n\iil~'lln'lll<l'U 'I <lm~ll'UtJih~'lJfIl~af1~m~ml .05 LLi'l~LlJ'Umfl~~f1,!~L:lJfl 2fl11m~'llJ~lfl ~ 

LlUUllU~~'U lIUUn~:lJlLil~lLUU'Ili'lltl§'U~fl'U ih1l11lifll,ji'l~'lJ'Il1'~ 10% 20% uae 30% ml:lJ<i'IJI~lJtl
• 



• • 

.I .I 1....."'" ..... I • l; I \101::.

iNllalil LIJ a 1I1ilfll~alJli111l EJ1~LLUULLU~lI11 LLUUml1J LLil~L\UUVlillU?Jllli11l11 'Jl11111tl1l ~ il\jtyl'l1U 
'Ut '. , 

1lul11~~liiua~~a~fi ilLfhnu 30% A11IJilIJYlllil~~VI".h~\'l1LLu~ 1lUl11~~\'lua~ (r-.70)
tJ 'U t- 'U tJ 

4. 'il'lfll~~li1nmj1l~il\jtyVllUlIilUfll~LLllll~lLLUUB?jL1laL1laB Mth ill11l'Jfll~llli1a1lU Ld1l1'1i 

fll~lllil a1lumllJilIJYlllila~nil'ilifll~~li1fll~'Ii 1l1J ilarul'l1ullilu fll~\'lIi11l1lnLL uuaa1l11i1"LLa~nl~ LL 1l1l~1 
" v 'U oJ 

LL UUBL~IJ Ld1l1'1i1lifll~iilJ\'l11l~1~LL UULLti~1111 'il11111'li1llJaarul'l1Ulln~~L'1U (5%, 10%,20% LLa~ 30%)
• 'U 'U... , 

A111J ilIJYlllil~~Vlil~oi1 LLUsaul11~~liiU~l (r= .30) 
• 

5. Ui:jilIJYlllil~l11~~~Vlil~'ilifll~ ~lJlii11l~1~ l1ifll~~Iilfll~'lim.J a \jtyl'l1 tl 'il11111'lia~ a\jtyl'l1tl 

LLa~A111Ji\'IJYlllil~~Vlil~\'llLLu~~ijoiaA111J iuiuUl?J iNth L\l~tl La?J Iil rulil A111J LLu~u ~111 LLa ~ 
....... 1 ~ 4 ........... 1 "" ..$ "" """".d Q.I
,.:::I
alJu~~~llijaVlalJ\'lllij IJIJ1ltl~1Iiltyl11~a{llilm~IilU.0 1 

6. ui:jillJ YllllfallJl11~~~Vlil~ 1). 'il'lfll~~1J \'l11l ~l~nul1ifll~~ Iilfll~'Iia~ a \jtyVll~ l.I.a~'il,mJ 

'Ii1l1J ailrul'l1tl 2). 'ilifll~iilJ L'111l ~l~nulli fll~~Iilfll~'Ii1llJaarul'l1tl LLa~1i1111J i\'IJYlllil~~Vlil~L'11LLU~ 
'U 'U u, 'U 'U u 

3). llifll~~1il nwli'1l~ il\jtyl'l1U nU'il11111'li1l~ a \jtyl'l1mLa~1il111J i\'1J~t!ih~Vlil~ L'11 LLU~ ~ ljIii ,1 m 1~I 

mJllUl?J1l~mllJ LL U~U~l11lhJtl~lY) tyl11~ auOl~~~L'1U .01 LLa~ui:i ilJ ~llrl"il1lJl11~~~Vli1~ ~"Wil~'ilin1~ 

iilJL'111l~1~nU1Jjfll~~lilfll ~'Ii1l1J a ilruVilU LLa~"111111'li 1l1J it arum tl ~ ljIii1l 1i1111J LL1hl!h~ 1l"if]'U'l"all;j
, 'U V ~ 'U 'U v 

aVlillJYlWjjj'llU~l y)tyl11~auOl~~~liiu .01 

U~~Wl11n~1J, 

1il1~h mW1lihnGl. (2535). [)1~LiJ1UlJJjiIDJ~lU~~lJlru\'l1'jJiJLIi11li1t'WLU1IIL~llfll~iiIJLLUU
 

LL,hit!~ jj ID1 LLU:r'J:lli1Jnti''Yl,liLLLa ~311fll ~11J11111il?JllJJiltJ1l~ n ~ IJ\'l11l ili~ ~ 1l~ ­

...... .o::I~ ..... -i. Q "" "'" <I <I 
lLli1nGl1~nll . mru.ln't:!1ffil!lllilllijl11~nJ~nUJI. l11UTU\'lllil A.IJ., ~wla~mrulJml11EJ1atl. 

u~~'Il1J ~1Ii1ii. (2527). mwlinTI.1I'l1J111Ln~aU~. n;~Lll\'llJl'I111A~: il1'1lnVlIJ\'l1m&itlllalGl{ 

ftft_ "'"ft I :t ~I <t' ( .... <I .... :r~. .... <I
'-l~ ~ u U Lu ~IJ alJ\! ~ eu. 2527). m~lLml~VlIJUj.lll'!JlJ:IMIilIJ LLal'.l'il)Wl ~ ~llillil~'j. 

n;~ Lll\'llJl'I111m: ~1'1lnVlIJ\'l1m&iullalli1{ 

'!ntyty ~li1\r 1il~~11J. (2539). 01~ Lmuurnuufjru\lIJUOlV 1l~ ii'llb~ 1J1ruBl\'ll ~1 jj LIi1 rm11iInn
 

fH~ll <:'0,- I -::iIJ' t tJ- ~ • ....o::jI, ..... ....
01

~~l .. fm>t LL J )IillUtlllM'lL:IDt1~lil~!J11UU~lun!.! LLuu IJ~~Illi. 'illtl1iJ\'lllrl" 
, Q ~ 

A.IJ., ~W1Mm(),l1J1I1111EJ1ilU. 

ii1l~f11 Vlllffl111ni' ILil~A(),l~. (2535), )IanauOl. n~~Lll\'lIJVll11m:h~VlIJl'i''JW1il~mnr 



I 

Little, R. 1. A. & Rubin, D. B. (1987). Statistical Analysis with Missing Data. New 

York: Wiley 

Raaijmakers, Q. A. W. (1999). Effectiveness ofdifferent missing data treatments in surveys 

with likert-type data: Introducing the relative mean substitution approach. 

Educational and Psychological Measurement, 59(5), 725-748. 

Roth, P. L. (1994). Missing data: A conceptual review for applied psychologists. 

Personnel Psychology, 47, 537-5(0. 

---l 




