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~~%rda~~n1onnaaum~7u~~u~~nw'us'11~~wa~urrddsau'lu6arrdsm7u~~ 3 $9 

w%un'u (Mult~variates of Homogene~ty of Dispersion Matrices) fmu?~nis~~a.~~lsribnmn' 

(Bartlett) ! id i~EW Bartlett Box ' s M = 18093.14 d7 F = 27.87 ~ 4 ~ ~ a n 4 i 7 i ~ f l i i n ' ~ n 7 ~  
P-d d 

iwimis-m'y .OI wuiun~quiqtun'iuynm'aLrdsmiuqiniqau!vnisnnnaq~qMu inaw 

~rdsdsquumnn'mn'u ~~!ajrfiu!dm~u%amnn~rd~~~u91a.~nirnm6au~iw~~n7s'1.a"~n~~wnl? 
e 
?Lnsi=~na~urrdsdmuwg~~ (MANOVA) 

~~nn~snn~au%amnn~~~a~6u ' Iun~s?~ns i :w '~~~u~~d~dsauw~~m 2 4'a ;ila 
d n n ~ e u n a i u & u w i d f i " I u d a u ~ u q a ~ w a i u ~ ~ a j u ~ ~ ~ ~ ' i l ~ d ~ ~ ~ a u ~ ~ ~ ~ ~ m  naiubbddsau un: 

d'ud~zidn%awd'~w'uB ~~a=nmnaun~iurOuranwids'ua~nqqurrd~dsaune44'aqn 

(Homogeneity) ~anisnnaau wuai a'ilmwn~a~n~~tmnndrda46ur~u4u"ar~fla 4'il 
n?snnaauna~u~uw'u~undqusau dau%aifiaq nq~nm1au~aquri3u~anGu~qa.~w?iu 

rrdsdsauna~$a2n!~Liluldnqutmna~~da~6u~a~n~0;j~nn=G~a~uudsdnuwy ern 
d 
n.rrr~i~$annnqr~a~n"u'Iu~'il~aa.1~1ajw~mn6a~~~n'n~snm~a~~ad (F-test) 7:iAa7uw~nu 

(robust) ~mu~~wi=nisdi~uu"amna~i<u~n'u n79~~4nr~74n~4df~7nsL~ldfn".1dn?n'u 

%nnnn~n?iur8uienwid6~a~n?iurrdnlsau n"in~uK~adi~rrdn:n~urrii6u (Grimrn. 
Xg," 

1993. p.263) 'hdn~s~nwns~u~aqu~.a"n~uKaadi~rr"n~n~un~snnaa~rriin'u 100 k k 4 4 4  

~~qzfiquqsn;j,nsq:riina~u~rd~sauwy~rn (MANOVA) ieW!Y rrdda~wsmviqnaluu 

&~w'us":~.ji~m"]~~d~$d~dauuin "n Gdriqrvi~Yu ,134 rrn: ,031 dauFin~litbwi7rda 
a- " d nm6aurm"?Wdn~~uduw'uCn'u ~w~inaiu&uw'us'~~~iin'qni.~anm~u'i]i~~ld~~~~in 

d 
~ luaun~u~ad i~ i~ l ru in ' Iw  &in (10800 nsz) ;3.rG~IGn7snmaa'uBQui7n'q ads 7 

rr6a~ai?udsnaiurraju~~~B~n'~re~urw~n$n n ~ i u i ~ d s d ~ ~ u  ~~a=&ud~ridn%fiv23uw'uf 
" "  

a??q:lajBn~iu&uw'uBn'u "Iifiu!d!n"ii&ya'Iuni~s'u~?4~~d1~rn~6~~n'u~amnn4 

r~a46uk 2 4% ~uaan~Srwsi=McnaquridAsauwyqm 
E 8 d  n ~ u r u a % a q ~ d ~ ~ u ~ ~ m n n ~ ~ Y " ~ ~ 6 u 1 1 ~ ~ n ~ s ? ~ n ~ ~ ~ ~ ' ~ . ~ n ~ a  iF~nqsr~m"lnl6 3 

dsznis Ba 
d d~znisrrsn 61r~uni?miunn%si (Grimm, 1993. p.263) rru~Ji~wr~~n1~3lUO 

n~~~'I~n~u6aadi~lurr~n:dau!~n~snmna~rvi~n'u 100 iiC~G11S;nisnnnnu~ad (F-test) 

iinaqunqnu ubii77:dii3u%amnn~~~~an'~~aiurilu~anw'u~91~~~?iur~dd?au 



(91 Lgkl 'PESZ '3PlBLF XU;) 

pa113 aldw!s aldw!~ ::&I? J3am u!ew aldw!s '~3a443 uo!l3eJaJul a~dw!s p::~iuir$.~uravl 

~\~~~~,MR~Q~~_~LRUI~BUL~LMPI#::~R~@ P R_~~~~$K~~~~L~~ML!~~~::LSM~LUPIISU~\ w 

(uo!~e~aw~ A~M-P) r~u~n~~y~p~h~pnyi:sp~nu~rknrsu~~~~~unlbnn .. ,- - P 



~ i n n l ? i ; 1 ~  27 l ~ 8 ~ 7 1 ~ ~ 1 1 i ~ f l i ~ ~ f l a B ~ ~ ~ f l  (Main Effects) wzlii i%u 
,ad i iT~m'iaannn~::n'u .OI asiii7nis~ucii?oriiil~~a::41uau4~~wqn,vi ua:SCuiin'n,miil 

944 anmnsz~u .os 4 i e ~ ~ ; j " s n i ~ n n i s 4 ~ ~ a ~ n , v 1 1 ~  idu& n~sI%Znis~uZq~rii.~ci~iln'u 

~ 1 u ~ u $ 8 y a ~ ~ v i ~ m ' i ~ n ' u ~ 0 ~ ~ ~ n i M " m n i t $ n y n ~ ~ u i u d i i l n i d  kdilwadndin?iu~aaiu61 

F 

423.60" 

3.51. 

47.82,. 

2.23 

.61 

1.08 

1.98 

.33 

. Source of 

Variation 

Main Effect 
*d 

~ s n i ~ u n i o i i ~  (SAM) 
& 

~miss'nni~ayagn,luiu (METHOD) 

iitdwi'orjngn~uiu (NUMMISS) 

~~~i~~udus's,vlii~m"~~~~s (DATA) 

2-Way lnteraction 

SAM ' METHOD 

SAM ' NUMMlSS 

SAM'DATA 

METHOD * NUMMISS 

METHOD * DATA 

NUMMISS ' DATA 

3-Way Interaction 

SAM * METHOD ' NUMMISS 

SAM METHOD DATA 

SAM * NUMMISS DATA 

METHOD ' NUMMISS DATA 

4-Way lnteraction 

SAM ' METHOD ' NUMMISS DATA 

Residual 

Total 

i ; ~ u . o d i ~ ~ w i ~ o ' i ~ d s : : ~ u  

Df  

2 

2 

3 

2 

4 

6 

4 

6 

4 

6 

12 

8 

12 

12 

24 

10692 

10799 

p-vaiues 

.oo 

.03 

.oo 

.11 

.66 

-37 

.10 

.92 

Sum of 

Squares 

.ooo1839 

.ooooo15 

.oooo311 

.0000010 

.0000005 

.0000014 

.0000017 

.0000004 

.0000002 

.0000005 

.0000021 

.0000012 

.0000009 

.0000028 

.0000076 

,0023204 

,0025573 

.OS 

Mean 

Square 

.oo00919 

.oooooo8 

.OOOOIO~ 

.0000005 

.0000001 

.0000002 

.0000004 

.0000001 

.0000001 

.0000001 

,0000002 

.0000002 

.0000001 

.0000002 

.0000003 

.0000002 

.0000002 

.28 1 .89 

.38 

.81 

.69 

.36 

1.07 

1.45 

- 

.89 

.64 

.70 

.98 

.39 

.07 



lllFULPIR13BlL~CBLLfP1p91IILGULvB~ 
P 

sncpn_unLgp\ n~~~y~spri~~r~p~::s~n~nyn~~u::urrn~~fisbske~n~n~bnyn~wii4~s"ne~ 

s~uues~uscnur~?s~~lln~s~usp~\s~u " P- - e!n~ ~pr~~yr~p~~~n,~~y~~~u~srin~nb%sk~~ 

ncn~~nyn~nfisbske$s~uw~~~ustnur~?e~~n~~~u~~~~pn:~~nyny~pr~~ ,=- n LO. n!zs 

uuu~r~~iiry~pn~rtp\ r-- LP~M (UO!I~~J~JUI A~M-v) CLU~~,M~~~~LP~ISLL~,JO~JI 

u~unersros~r~y~~~~~npirn~~u~~~~~nrpn~ncsp~ nybLv$spriyrLpnzs P 

g~q_~nyn~~uzsrrn~~fibsks~ncn~~n_un~n~~uks~s~uw~s~u~~ .(v n_uc~p~spi~~y P 

r~pn~~n,~nyn~b~:sr~n~nbb~ke$ncn~~n_u~~pscyn~s~u~~, .(E fI)bLjrlUp99L$EL(rH2S 
P 

~~,MK~~LG~~&~IRLM~~I~~~LU~ULUGULLU '(2 ~~~L~L$~LM~~@~~$ .D " -- " 
nan~~::srr~~nhbsks~s~uuo~~u~~nyr~p~.~yn~~~ug~ .(r ,a\s~u eunn 77 - spsrc!rLpnzs 

sn,~nyn~~u~~in~~iirb~ke$n~n~~nyn~niirb~ka~s~uu~s~u~~ .(P sprrt~r~,c,~~s J " 

sn~nyn~~u~srr~~nbb~ks~nan~~n_ur~~oc~n~s~usp~ ,(E spi~~rLpn::yn_MnynLcu .D 

-,snn~fi~Qeke~t~u~~~~u~ny~~pe~~n$s~usp~ .(z ~~nhbsite~nt~~~::srrn~n~~ 

skegs~uu~s~uscnur~~~cyn$s~uspc P- .̂ .(L r~p~=s?n$ny~pra~ Lo. n$::s~tmp~cLuh~~~ 
nD?pl, LpnM (UO!loEJaJU! A~M-E) ~~Kn~~~n,"ny~pns~w~~~~~b~ms~b~r P 

u~unusns~r~y~aa~~n~r~n~e~~~~~snrpnyn~~p~ n_urLpysp~r~rLpK::s3n,MnpnLLu 
P 

n_ura~niubsEe$ncn~b '(9 ~~~L~us~~~L~~L~M:s~~$~~~LLu~~RLw~~%u~P.$sLuu~sLu 
'P " 

sii.(s n_u~~y~n~nfibskognan~pn_un~n@bs?sp~uu~s~u~~.(p npLyPsprL!rLpLa:s 

B~~~~IOLLU~~~L~BL~~$SLUS~E,~(E nyr~~un~~fibsks~n~n~~ny~~~~~n~~~~~~ .D 
P 

PV 

,(z n_vc~yyn~n~bsRe~s~uuo~~us~nuc~p~~~~~s~u~~~(~ ,=.= - ~LSLU eunn 77 - sprie~b~p~::~ 

sn,~nyn~cun_un~nbbs?s~ntn~~ .(g sp~e;r~pn:sgsn~nyn~cuny~~nhbsk~.~s~u > 

wy~usc P- .(s BLR~~~~~B$RG~L~~)RLM%~S~~$SLUV$LLU$~ .(p sprrcyr~p~::~~n~tty - 
n~~unyc~pec~n~s~u~~, .(E ~LM~~~~~~$~LRL~~~cL~BG,"~$~LUSC P- .(z n~nhbsRer, 

r~uu~s~u~~nyr~pe~yn$s~u~ .(L ~~pn::sg~n_~ny!3pben. LO. n,puuu~r~~hu~~nn P "' 

rtp\ LpnK (uo!,owalul Aem-2) r~ure~~sn_~ny~pne~uus~uu~ws~b~~~i UFUILUI 

nsn~yres~~nprn~~uey~n~p~n_ur~yu~rr~n,~nyn~~u~~sk~~~~s~u P sunn - ,. sprr y 
r~pn::s~n,~nyn~auce~ LO' n~::~~uu~~~~iuy~pra~~~~~pn~zsr~ ,=-- U~ULUIRMBIL~CBL 

P 



Source of 

Variation 

Sum of Df 

Squares 

Main Effect -- ~ s n i s $ u m i s d i ~  (SAM) I .0003528 

p-values 

Square 

1sn7simn?si'i]ynq~u?o (METHOD) 

4 i u 9 ~ u " ~ $ ~ $ @ u i f l  (NUMMISS) 

m91u&uGld6~:ui1.169~~rl~ (DATA) 

2-Way lnteraction 

SAM 'METHOD 

SAM ' NUMMISS 

SAM'DATA 

METHOD ' NUMMISS 

METHOD ' DATA 

NUMMISS ' DATA 

3-Way lnteraction 

SAM ' METHOD ' NUMMISS 

SAM ' METHOD ' DATA 

SAM ' NUMMISS ' DATA 

METHOD ' NUMMISS ' DATA 

4-Way lnteraction 

SAM ' METHOD ' NUMMISS ' DATA 

Residual 

Total 

1 .0010651 

.0015100 

.0002172 

1 .0000849 

.0000466 

.0000102 

.0007001 

.0001040 

.0001519 

.0000243 

.0000062 

.0000029 

.0000849 

.0000037 

.0063415 10799 

-ad i i G ~ d " i ~ ~ n i . a ~ n n m s ~ m ' u  .05 





nc~p~p~~~~cu~nn~~npiirt~cu~,~"n~~~~pnyrte~p~ nyry 

ksp~ie~r~pn~~n~rtyrt~~u~~n~~kbuko$n~n~gny~~niirb~k~~~~~u~~~scn~r~~o P -- a 

e$n~s~usp~~s~u nunn spirc~r~pn:qn~nprt~eu-~n~~klfibuk~nen~gnyn~nfib ': 



8.2.1 u a n l ~ % n f l z ~ ~ i m ~ l e  Interaction Effect . Simple Main Effect LLftz 
" nd 

Simple Simple Effect ~fI4d~~B.lwid6~:M'ilQ ~ ~ ~ I T ~ u ~ ~ ~ ~ ? ~ ~ P I ~ B ~ I & w ~ ~ s ~ ~ I ~ R ~ ~ H I E ~  

GllSl4 29 !4anl??lnl' l;<~im~le Interaction Effect, Simple Main Effect LaRS 
u 96 

Simple Simple Effect ~~~d~~~~ ld6 f :~d1~L i " sn1~~~m" l~e i1 i l nu~6n l~~mn1T 

Source of Variation Sum of Df Mean F 1 

I Sirn~le Interaction Effect 

SAM'METHOD d NUMMISS (5%) 

3 NUMMISS (10%) 

?l NUMMISS (20%) 

4 NUMMISS (30%) 

SAM'NUMMISS METHOD (LO) 

4 METHOD (EM) 

d METHOD (EPSSE) 

METHOD'NUMMISS d SAM (STRATIFIED) 

d SAM (CUSTER) 

?l SAM (MULTI-STAGE) 

Sirncde Main Effect 

SAM d METHOD (LD) 

d METHOD (EM) 

d METHOD (EPSSE) 

d NUMMISS (5%) 

4 NUMMISS (10%) 

NUMMISS (20%) 

d NUMMISS (30%) 

I 
Squares I Square 



NUMMISS (5%) j ,0000065056 1 2 1 .0000032528 ) 24.59" 1 

n1r14 29 (iio) 

5 NUMMISS (10%) 1 ,0000479914 / 2 I ,0000239957 ( 181.37.. 1 
; NUMMISS (20%) 

ii NUMMISS (30%) 

NUMMISS d SAM (STRATIFIED) 

$ SAM (CUSTER) 

< SAM (MULTI-STAGE) 

$ METHOD (LO) 

4 METHOD (EM) 

5 METHOD (EPSSE) 

Df 

2 

2 

Source of Variation Mean 1 F 

Simole Sim~le Effect 

SAM $ METHOD'NUMMISS (LD'5%) 

4 METHOD'NUMMISS (LD'10%) 

4 METHOD'NUMMISS (LDe20%) 

METHOD'NUMMISS (LD.301) 

d METHOD'NUMMISS (EM'5%) 

fl METHOD'NUMMISS (EM'10%) 

d METHOD'NUMMISS (EM'20%) 

METHOD'NUMMISS (EM'30%) 

G METHOD'NUMMISS (EPSSE'5%) 

METHOD'NUMMISS (EPSSE'lO%) 

G METHOD'NUMMISS (EPSSE'20%) 

G METHOD'NUMMISS (EPSSE'30%) 

SAM (MULTI-STAGE) 1 ,0005154002 

Sum of 

Squares 
-- 

Square 

.0002526340 

.0000646545 

1909.55" 

488.70" 

2 1 .W02577001 

METHOD ti SAM (STRATIFIED) 

d SAM (CUSTER) 

1947.85" 

.0005052680 

,0001293090 



n i m  29 (ha) 

Tr Mean 
Source of Variation Sum of 1 

Squares 

.0000038772 

Square 

,0002875963 

.0000000019 

\ METHOD+ SAM'NUMMISS (STRATIFIED'5%) 1 
k SAM'NUMMISS (STRATIFIED'lO%) 

1 fi SAM'NUMMISS (STRATIFIED'20%) 

3 SAM'NUMMISS (STRATIFIED'30%) 

fi SAM'NUMMISS (CUSTERS5%) 

fi SAM'NUMMISS (CUSTER'lO%) 

d SAM'NUMMISS (CUSTER'ZO%) 

d SAM'NUMMISS (CUSTER'30%) 

d SAM'NUMMISS(MULT1-STAGEe5%) 

~~SAM'METHOD(STRATIFIED*EPSSE) 

i? SAM'METHOD (CUSTER'LD) 

d SAM'METHOD (CUSTER'EM) .0001954000 3 .0000651333 

i? SAM'METHOD (CUSTER'EPSSE) .0002376088 ' 3 .0000792029 

i? SAM'METHOD(MULTCSTAGE'CO) .0000004012 3 .0000001337 

d 
qinnisidn 29 uanimneau Simple Interaction Effect dsinOniu6irnYYKd% 

I ed 
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mlT'l4 30 ~ f i I l l ? 4 ? 1 ~ ~ l = ~ ~ i r n ~ l e  Interaction Effect , Simple Main Effect MAE 

Simpie Simple Effect no.r1J~&u$u~~~ui i~4?"sn~?~u~?od1~nu?~n1?~~n1? 

Source of Variation ) S u m T F  
Squares Square 

Sirnole lnteraction Effect 

SAWMETHOD $ DATA (r=.30) .0000471965 4 .0000117991 

d DATA (r=.50) .0000260117 4 .0000065029 

d DATA ( ~ 7 0 )  .0000178744 4 .0000044686 

SAM'DATA d METHOD (LD) .0000004614 4 .0000001154 

$ METHOD (EM) .0000092839 4 .0000023210 

$METHOD (EPSSE) .0000066941 4 .0000016735 

METHOD'DATA $ SAM (STRATIFIED) ,0000458760 4 .0000114690 

4 SAM (CUSTER) .0000214146 4 .0000053536 

d SAM (MULTI-STAGE) 

Sirn~le Main Effect 

SAM i METHOD (LD) 

4 METHOD (EM) 

W METHOD (EPSSE) 

d DATA (r=.30) 

d DATA (e.50) 

d DATA (r-.70) 

METHOD d SAM (STRATIFIED) 

SAM (CUSTER) 

Md SAM (MULTI-STAGE) 
A 
n DATA ( ~ 3 0 )  
d n DATA ( ~ 5 0 )  

4 DATA (1=.70) 



Source of Variation 

IATA d SAM (STRATIFIED) 

$ SAM (CUSTER) 

d SAM (MULTI-STAGE) 

fi METHD (LD) 

% METHD (EM) 

d METHD (EPSSE) 

Simple Simple Effect 

SAM d METHOD'DATA (LD*r=.30) 

fi METHOD'DATA (LD'r=.50) 

d METHOD'DATA (LDar=.701 

METHOD'DATA (EM'r=.30) 

fi METHODtOATA (EM'r=.50) 

fi METHODIDATA (EMf~.70)  

fi METHOD'DATA (EPSSE'r=.30) 

fi METHOD'DATA (EPSSE'r=.50) 

fi METHOD'DATA (EPSSE'r=.70) 

METHOD $ SAM'DATA (STRATIFIED'.30) 

R SAM'DATA (STRATIFIED'.50) 

$ SAM'DATA (STRATIFIED'.70) 

$ SAM'DATA (CUSTER'.30) 

4 SAM'DATA (CUSTER'.50) 

fi SAM'DATA (CUSTER'.70) 

4 SAM'DATA(MULT1-STAGF.30) 

d SAMeDATA(MULTI-STAGE'.50) 

d SAMeDATA(MULTI-STAGEe.70) 

Sum of 

Squares 

.0001070565 

.0000370750 

,3000833491 

.0000000369 

.0001556360 

.0001655295 

,0000038998 

.0000048696 

.0000029552 

.0301098254 

.0000825845 

.0000396168 

.0001049572 

.0000520451 

.0000533262 

.0003031304 

.0001854201 

.0000625934 

.0000828711 

.0000581435 

.0000097090 

.0003097389 

.0001781717 

.0000703601 

Mean 

Square 



Source of Variation 

( Squares I 1 
DATA $ SAM'METHOD(STRATIFIED'LD) 1 .0000002607 1 2 

d SAM*METHOD(STRATIFIED'EM) .0000760399 2 

~sAM*ME~HoD(STRATIFIED*EPSSE) ,0000766309 2 

M$ SAM'METHOD (CUSTER'LD) .0000000398 2 

d SAM'METHOD (CUSTER'EM) .0000225681 2 

d SAM'METHOD (CUSTER'EPSSE) .0000358816 2 

d SAM'METHOD(MULT1-STAGE'LD) .0000001979 2 

Mean I 
Square 

4 1 f l ~ l ~ l . 1 ~  30 ~nnlTYIWd'ilU Simple Interaction Effect dr7~(]Ts11Ui1m~~~4% 

I) wnnir;jrari~w'd~~u~us"~~~d1~;i"snir~~m'9aEi14n'u~"sn1r.$~n1~u"ayn~@~10 

~qnr=m'El~oqaaiuTu~'uBr::~diqK9~~dr WU~I i C ~ ~ i K ~ ~ a ~ d ~ T ~ ] W ' u S " ~ n r ' n i r ~ u ~ a ~ a ~ ~ u  

~Ufi~s"T=Md1.1t%L~d~ $ ~ ' n i r ~ u C 0 6 1 ~ ~  ,01 h 7 W d  26 
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9.2.3 ~ n f l l ~ ? ~ n ~ l ~ t i ~ i m p l e  lnteraction Effect , Simple Main Effect L L ~ :  

Simple Simple Effect u a ~ d ~ T u ~ u B ~ y I i i  ?lnir~mni~ayn$yyI~uKui~uauu"' i l~~ 

$ryulu~m~nalu8~w'us"~::y1i'l.~m'~~~d~ 

w~nir~,n~'lz&,find~'lun::~flm~urn~~~~dn 31 

WlF'l.1 31 ~ l n n i ~ P ? ~ f l ~ i ' t i  Simple Interaction Effect . Simple Main Effect LWZ 

Simple Simple Effect ~FJ.1d@~w'~~S::yIi1.1 % ~ l T . l ' m ~ l T ~ ~ y n g ~ ~ l f l  

n'ui iuauu"a~n~~uiuun~naiu8u~us"T~viuh~~ds 

(METHOD'NUMMISS'DATA) 

I Source of Variation 

METHOD'NUMMISS d DATA (r=.30) 

n DATA (1=.50) 

d DATA (r=.70) 

METHOD'DATA d NUMMISS (5%) 

c NUMMISS (10%) 

d NUMMISS (20%) 

Ci' NUMMISS (30%) 

NUMMISS'DATA d METHOD (LD) 

d METHOD (EM) 

d METHOD (EPSSE) 

Sirn~le Main Effect 

METHOD d NUMMISS (5%) 

d NUMMISS (10%) 

Md NUMMISS (20%) 

$ NUMMISS (30%) 

d DATA (r=.30) 

d DATA (r=.50) 

DATA (r=.70) 

Sum of 

Squares Square :I 



ninq 31 (in) 

- - 

Source of Variation 

- 

JUMMISS W METHOD (LD) 

d METHOD (EM) 

d METHOD (EPSSE) 

d DATA (v.30) 

d DATA (r=.50) 
d 
n DATA (r=.70) 

IATA; METHOD (LD) 

METHOD (EM) 

d METHOD (EPSSE) 

5 NUMMlSS (5%) 

d NUMMlSS (10%) 

z NUMMISS (20%) 

NUMMlSS (30%) 

jimole S im~ le  Effect 

AETHOD nd NUMMISSDATA(5%'r=.30) 

nd NUMMISSDATA(5%'r=.50) 

d NUMMlSS'DATA(5Wr=.70) 

d NUMMISS'DATA(lO%'r=.30) 

z NUMMISS'DATA(lO%'r=.50) 

d NUMMISSDATA(10°h'r=.70) 

d NUMMISS*DATA(20%'r=.30) 
d 
M NUMMISS'DATA(20%'r=.50) 

d NUMMISSDATA(20%'r=.70) 

d NUMMlSS'DATA(30%'r=.30) 
d 
M NUMMISS'DATA(30%'r=.50) 

d NUMMlSSDATA(30%'r=.70) 

Squares 

.0000007525 3 

DO10538666 3 

,001 1554450 3 

.0009355602 3 

9005503486 3 

.0001759595 3 

.0000000369 2 

.0001556360 2 

.0001655292 2 

.0000006980 2 

.0000105675 2 

.0000730999 2 

.OM72848005 2 

Mean 

Square 

0000002508 

0003512889 

,0003851483 

00031 18534 

0001834495 

0000586532 

00000001 85 

,0000778180 

,0000827646 

0000003490 

,0000052838 

,0000365499 

,0001424003 

,0000013736 

000001 1098 

,0000008378 

OM70135867 

0000094713 

0000030031 

0001 109725 

0000686408 

0000215188 

0004260768 

0002477088 

,0000727256 



Source of Variation Sum of Df 

Squares u 

DATA d METHOD'NUMMlSS(LD'5%) .0000000753 2 .0000000376 

d METHOD*NUMMlSS(LD'lO./,) .0000000644 2 .0000000322 

d METHOD'NUMMlSS(L0'20%) .0000000331 2 .0000000166 

d " 
qinnisijm 31 unnismnmu Simple Interaction Effect dringmiui~hKqQ 

I )  unnis?~ms1zwil~8uGus's::wi~~^?"sni~rnnis.u"~yn~wiufiui1u~u~ayn 

B~uifld9~~::~~iun?7u~uw'ld~4::~ii~~~~~ds w u i ~  i ~ u i ~ ~ ~ u a d d a ~ u ~ u s ' y ! n s : : ~ u ~ ~ ~ u  

8uGu~s:uii~Auds ds::rn'Y~uii~cy .ol &niw< 44 
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Source of I s u m o f  I DI 

Variation 

Main Effect 
-4 

9 6 n l ~ ~ u m ' 7 ~ ~ 1 4  (SAM) 

. 1 f i n i ~ ~ n n i 6 n ~ n ~ ~ ~ i u  (METHOD) 

iiu9u<n@&yMiu (NUMMISS) 

Squares -I 

SAM ' NUMMISS 

SAM'DATA 

METHOD ' NUMMISS 

n?lu&uwid6~:ui i~K9~~d~ (DATA) ,0094825 2 

METHOD * DATA 

NUMMISS ' DATA 

3-Way lnteraction 

2-Way Interaction 

SAM ' METHOD 

METHOD NUMMISS * DATA 1 ,0002283 1 12 

,00071 76 

SAM METHOD ' NUMMISS 

SAM * METHOD ' DATA 

SAM ' NUMMISS ' DATA 

4 

.0004315 

.0000697 

,0002245 

4-Way lnteraction 

SAM ' METHOD * NUMMISS ' DATA 

Mean 

12 

8 

12 

Residual 

Square 
-- 

,0003098 24 

Total 1 ,1894302 1 10799 

,1625207 

d 
l i n n i s i q n  32 rin~qisodilinn7mmfiouv1n'n (Main Effect) wuji GCuiin'q 

,,d 
ni4finmns=m'u .oi n . a ~ ^ ? " s i s ~ u k o u ' i 4  ?~nis4nnis-i'.a;aqyv11~ i i u ~ u ~ o y ~ q y ~ ~ i u  

aan=n?iu&u~us"s::~~ii.~n'~~~d~ &;.a n i sa" i "s i s~umi .a~ i i~~~ i~n 'u  ^?c$nis<mnis-i'.aya 

q611~luik i l . l~u ~ l u ~ u ~ . a ; n ~ q V 1 l u ~ ~ l 4 K u  L ~ n ~ ~ ? l u & u ~ ~ ~ s " s ~ ~ 1 ~ l 4 ~ ? L L d ~ i ~ l 4 n i d  

d ~ u a k i . a d i n ~ i ~ ~ ~ ~ u i i u ~ ~ & u d s ~ ~ n ~ ~ ~ & u ~ u s "  

F 

8.01" 

43.04" 

207.53" 

311.92" 

1 1.80" 

7.44" 

5.66" 

32.47" 

1.75 

3.72" 

10692 

p-values 

.OO 

.OO 

.OO 

.OO 

.OO 

.oo 

.OO 

.OO 

.14 

.OO 
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PIlsl4 33 ~ r ~ n ? ~ ' j ~ ~ s ? z M ' ~ i m ~ l e  Interaction Effect , Simple Main Effect rraz 
r -4 

Simple Simple Effect va~d~&u~udscrz~1i1~^?~n?s~un'~~d?~nu~8n?sirnni~ 

. o ' e ~ a q ~ w l o ~ ~ a z i ~ u ~ l d ~ a ~ ~ $ @ ~ l ~ l  (SAM'METHOD'NUMMISS) 

S i m b  lnleraction Effect 
. '  

SAM'METHOD d NUMMISS (5%) 

nd NUMMISS (10%) 

d NUMMISS (20%) 

d NUMMISS (30%) 

SAM'NUMMISS d METHOD (LD) 

d METHOD (EM) 

METHOD (EPSSE) 

METHOD'NUMMISS d SAM (STRATIFIED) 
# . .  
SAM (CUSTER) 

d SAM (MULTI-STAGE) 

SimpJe Main Effect -- 
SAM d METHOD (LD) 

W METHOD (EM) 

d METHOD (EPSSE) 

n' NUMMISS (5%) 

nd NUMMISS (10%) 

W NUMMISS (2046) 

d NUMMISS (30%) 

METHOD d SAM(STRATIF1ED) 

6 SAM(CUSTER) 

d SAM(MULTI-STAGE) 

Source of Variation Sum of 1 Df  Mean 

Squares 

F 1 
Square 

I 



d NUMMISS(5%) 

d NUMMISS(lO%) 

d NUMMISS(~O%) 

d NUMMISS(SO%) 

NUMMISS d SAM(STRATIF1ED) 

3 SAM(CUSTER) 

d SAM(MULT1-STAGE) 

METHOD(LD) 

4 METHOD(EM) 

4 METHOD(EPSSE) 

Simple Slrn~le Effect 

SAM d METHOD*NUMMISS(LD'S%) 

3 METHOD*NUMMISS(LD--10%) 

3 METHOO'NUMMlSS(LW20%) 

d METHOD*NUMMlSS(Lo'30%) 

Md METHOD'NUMMISS(EM'5%) 

Source of Variation Sum of Df 

Squares 

-]H 

.0000044358 2 1 .0000022179 

Square 

.0000335617 .0000097714 

.0001439595 

.0019476348 

,0002879189 

1 ,0038952696 

,0017940801 

.0057687900 

,0025789541 

I ,0001715482 

,0074485067 

.0048050573 

.0001330032 

,0000405338 ' 

,0000849644 

2.08 .61 

8.92" 

120.74" 2 

3 

3 

3 

3 

3 

3 

2 

2 

2 

.0000193588 2 

1 
.0005980267 1 37.07" 

.0019229300 

.0008596514 

.0000571827 

,0024826356 

.0016016858 

I 
.0000665016 

.0000202669 ' .0000424822 

119.21" 

53.29i' 

3.55 

153.92" 

99.30" 

4.12 

1.26 

-2.63 

,0000096794 



~ 

/ Source of Variation / Sum of 1 Df I Mean I F I 

d 
" 

? inminw 33 uanimmaau SimpIe Interaction Effect Ilsingm7uiiKuK~G 
u -4 

I )  u a n i s ~ ~ ~ ~ i ~ W i l ~ & u w ' u s ' ~ : : ~ i i ~ ~ ~ n i ~ ~ ~ K a ' i l e i 1 ~ n u ~ ~ n 1 ~ ~ m n 1 ~ ~ ' i l y n $ ~ ~ 1 1 ~  

i?n~=guu'ila4luqul'il~a~~wiu WU~I ~ ~ u i i ~ ~ ~ ~ ~ d ~ & u ~ ~ u s ' i i i u ~ u ~ ' i l ~ a $ ~ w ~ u  

20% unz 30% 

Squares 

METHOD $ SAM'NUMMISS(STR4TIFIED'5%) , .0001237797 2 

Square 

.0000618898 
- 

3.84 















o
w

 
c
 

s
 
a
 

oRd 
a
 

a
 

> 
CS 

-1R; 
2
 

>E 
52 

2
 

g
-

z
z

 
%

 
a
 

A
CS 

a
 

G
 
P

 -u
s 

3
 - 

C
 

a
 

uw
 

o
a

 
C

 
o

P
 
G
 

3
 

> 
" >z 

-
5
 

3
 
g
 

2' 
c! 

-4; 
C

 
-
&

 
e. 

= 
urn 

-c- 
7
 

7
- 

5
 ,, 

r
c

 
I
 

a
 

I
 

o
g

m
 

C
 

U@ 
-
g
 

g
P

z
R

;
C

 
= 

)
C

 

., 
5
 
5
 

C
C

6
5

.
G

 
.- m

 
n

5
 

3
 
2
 

2
 

a
 

-c
 

U
S

 
>

F
 

.- m
c

y
(

G
s

 
C

G
 

'
-

C
5

2
 

2
5

C
 

R
;
 

oz 
urn 

az 
7
-
 

S
 

C
 " 15 < 

Z
C

C
 

C
 

C
'
 g, 

2 
z 

P
 

3
 

G
 

-
2

 E
 0s 

z
 

g
 

-2 
%= 

€
z 

5
 

2
 

oG
 

,€z 
a
 

? 
z 

5 
z 



B
D

B
I

D
~

~
~

E
~

~
I

I
-

M
I

I
I

P
~

I
E

~
~

I
I

 
P

 
g

s
~

~
~

~
g

n
m

rn
~

n
b

Z
~

R
q

o
~

 

SLU
U

kgLU
Sp? 

$3E
 R

~~L~C
L~B

L~IP
FS

LU
$~U

L~~~~ 
~

~
~

IP
~

M
M

9
U

~
X

~
IO

~
b

B
h

L
~

n
~

IIr
%

L
G

U
R

F
B

1
L

~
~

B
~

1
n

R
~

iL
U

 
P

 
P9 

M
LU

 

r~
[aw

,y~
F

s~
uek 





%OE 
"I1 

%0Z 
' %

O 1 ' %
S 

DLII~BIFO~~LP~L~~~ 
e

p
 S

L 
P

- E P
~

_
U

~
L

~
~

L
?

O
L

)
IP

~
~

L
L

I~
,~

U
L

~
~

~
,~

 
~
P
1
_
M
N
~
M
M
S
L
h
@
X
~
N
~
b
B
L
L
~
P
1
~
l
l
N
L
L
M
R
G
~
l
L
~
K
O
~
l
K
B
~
1
S
L
U
 

S9 
M

L
U

 
P

 
P

 

~
L

P
B

L
)IP

~
S

L
U

S
~

G
 











'a Q
 
s 

P&
 

22 
a
 

G
- 

a
 

a
 

Z 
re 22 

;r 
G

 
6
 

a
 
-us 

%
 

-2 
0
 

P
 

2
 

>
c
 

r
 
G
 

2
 

7
 

;6
 

K
?

 .& 
2
 
y
 
G
 

-5 
3
 

-
r

m
s

 
$
 

2
s
 

bg 
z -!E 

>g 
a
 

? 
G
 

a
 

0
,
 

2
 

5
 

1;s 
s
 

r
 
2
 -us 

K
 

-
c
 

G
 

'am
 

g
*

 
2
 
s 

3
 

2
g
 

%
 

$
2

 
-
s
 

c
 

-k -vs s 
5
 

z
-

r
g

 
a
 

- P 
$3 -3 

&
 

Ci 
K

' 
a
 
G
 

3
 

a
 

a. g 
-2 

u
'
S
s
?
 

2 
z

.2
 
c
 
a
 

2
 or 

-3.: 
5 

-P;6 
*

Q
m

 
1
s
 

a
 

-2 
ZI 

Z 
-1

s
 

2
 
0
 

is
=

- 
(5 

a
 

c
 

G
 

r
 
-
.:-
 

2
2

 
"

5
 5 

* 
7
 

- -us 
LD

 
bm

 
9
 

3
 

2 >z 
2' 
>
c
 

>5 a>g -E 
r
 

k
 

s
 

-3 
C
 

-R
; 

&
 

5
 
2 >s 



~
B

M
~

~
B

L
N

K
~

~
~

-
M

I
I

N
~

U
~

~
~

I
 

n
_

a
b

p
rrn

n
rirL

y
y

 
a
 

ra 

IP
~

S
L

U
S

L
U

 nY
2

S
 P ~

)
E

L
~

R
L

K
~

~
N

~
?

O
B

~
~

L
~

L
~

I
P

U
M

~
B

~
U

L
~

$
~

,
~

 
j~

~
R

$
K

M
S

_
U

~
Z

S
p

IP
$

b
D

[IL
~

R
lp

1
1

IP
L

L
U

R
N

b
iL

~
n

R
$

In
B

~
S

L
U

 
89 

M
L
U

 
-7

- 
0

 P
P

 
- 

P
 

~
~

~
tk

b
e

k
a

tn
tn

~
b

 



















m
 

m
 

N
 

%
O

E
 "II 

%
oza%

o t'%
s
 ~

L
R

~
~

~
~

@
~

B
~

~
L

~
L

~
K

~
~

~
.

E
~

I
~

I
T

K
~

~
~

L
~

B
G

~
R

~
S

L
U

~
~

~
L

~
R

:
~

 
.. 

SK_MR$F~II. SG E R
)

~
L

~
~

L
~

~
~

~
~

@
~

~
B

~
s

L
u

u
~

L
u

~
,

~
u

L
c

$
R

u
 

9
P

I_
M

K
$

H
B

~
U

~
X

p
rO

$
b

B
IL

L
~

p
I[o

1
1

K
L

G
W

B
B

B
1

L
~

n
R

~
1

~
B

~
IS

L
U

 
ZL M

LU
 

>
 

P
 
P'
 

P
 a 

P
 

ra~
nhB

@
iP

e,$s~
uu~

g~
ue~

, 

%
O

I ~
~

n
~

b
~

R
~

n
n

~
 

%
O

Z
 R

L
M

~
~

P
~

B
~

~
L

P
I

L
~

I
K

)
 

j 
%

O
L

 BL
~

~
C

I$
@

~
B

$
R

L
K

L
~

~
 

%
s n~

ni%
b~

ke~
ncn~

krr_uy 

nkm
nnnnr~

laa&
m

j / 
n

g
ry~

n
~

~
rc~

p
e

c$
rt$

 
n

~
r~

~
~

n
rn

rr~
~

a
~

,y
rtb

 
n

_
a

rp
iin

n
ric~

~
o

~
yrtj 

.. 
I

:
 

.. 
.. 

.. 
s~

u
s~

r+
n

:s~
n

_
~

rt$
7

p
~

 
-- 

i 
~

~
uekr~

pnzsp+
rt$G

pu 
! 

P
i

 
s

~
u

s
~

r~
p

~
-q

n
y

ty
g

p
u

 s~
u

s
~

r~
p

n
x

jn
y

ty
~

?
~

m
 

P
 

i 
P
C

. 
P

 f 
P
C
.
 

P
 

















.
p

y
l

.
D

l
.

d
 

I"' a
n

 

m
 

/ 
i 

w
 

! 
a
n
 

m
 

m
 

; 
.m 

i 
i 

w
 

w
 

; 
m

 

m
 

m
 

- 
rn

 
i 

w
 

:
 









SO
L

-%
S K

iLV
l 

s
g

n
a

~
~

y
n

n
~

n
h

D
 

uR
e$n~n~! 

api J, 
w

3sw
 



%
O

E-%
O

Z EL~LI~L~IIR
LILR

IB 

uitonn~n~!, $uauab$=un 

nornnniin~nflrD
uR

np~uw
+ 

s~uhnbr~u~\n:i q. N
SW

 

nnLy 
(%

s) 
a
 

ubpn@
;~y~c~~lo-bn~nR

ID
 

eitrqnbn~
+

 ~M
BIM

O
IM

P 

nnll:eiingi~
nnil~

~
nilrb 

I)~
@

.~
S

L
U

~
+

S
L

U
~

*~
 

~
p
ii 
n~

fiR
IbI)k%

pbn~
+

 

~ann!-ruttn~ ~
L

L
U

L
~

 

nniiuoou!s~unu~n~nR
Ib 

S
S

IW
W

~
N

 

Q
~

B
$

~
L

u
~

+
 

nbunniinpa 
. ao

~
1

3
w

 
n

u
p

~
p

il 

L!~~JLU$L$LB:~ 
J, 

A3SW
 

..P~.oL 
. wvs 

N
LLU

 

m
n

u
j 

j
 

n
w

p
 

Spll 

N
L

L
~

C
~

N
II 

J~F~?GP 
4t.W

'" 

L
S

L
~

L
~

 



iil
m

ai
 

fi
q

~
q

ry
u

iu
 

liu
ri
a
n
?
iu

 
F 

rin
w

m
: 

F 
<O

W
N:: 

F 
K
nn

m
:: 

a
d
r 

d
rq

u
 

FI'IIU
 

S
A

M
' 

4.
20

" 
M

S
N

? 
id

o
l~

g
n

ir
4

u
m

i 
9
5
4
.0

2
" 

M
S

E
V

? 
L&I< 

2
8
8
0
.4

7
" 

M
S

E
V

 ? 
i&

l%
 

u
d

rd
n

u
 

M
E
TH

O
D

' 
o

ri
~

a
u

~
u

u
n

rj
u

n
n

ru
u

u
u

~
iu

 1 
1 ii

n
il

u
li

 

I 
1 .~

fi
n

ir
im

n
ir

 

1 DATA
 

I 
1 ~umo

u
in

n
ir

fi
o

y
n

g
ry

u
iu

 
o
u
ia

u
u
u
n
q
u
 

~
a

q
n

q
ry

u
iu

 
" 

. 
. 

~
~

I
J

u
u

u
u

~
J

~
~

~
~

~
~

u
u

u
~

~
?

u
 

:um
ou

 
<
m

n
?
rC

o
yf

itr
yu

iu
 

tl
~~

2;
tB

u
af

i:
u

u
u

Z
i~

o
n

~o
~Z

 

G
C~

~I~
~~

I~R
'~~

$T
::;U

 
.o

s 
**

 ~
~u

61
m

iy
n1

4f
lii

3d
sz

~u
 

.O
l 

M
S

E
V

 r
ii

n
~i

u
az

iu
d

iu
n

~m
?

iu
~~

d
~d

~?
~d

 





. wvs 
,yg:ipny 

I 
n

u
p

 
rpii 

m
n

u
j 

4 
2

N
U

U
j 

4 
Z

N
R

U
? 

4 
IN

R
U

j 
4 

p
p
 

IpllGJCLbh:6 
n~n&

D
 

n~
tt&

5uh&
~

 
j&

ldltJ 




