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U'U'U'YI~Hlil'U.w"j~iJ6l (Pyramidal Test)
 

U 'U1.Jfl~a<JuYhdj~ (Pyramidal Test) L~U~tlLLUU'I1~~'IJ<J~LLUUfl~a<JULLUU 

LflLa<J{ (Talored Test) ~iim~~n'tllLLa~ri<J'hiLii~m~1~fJ<Jfh~nil~'IJ1l~1u1~m~i~~a 
" ~ .¥ 1" d~ d d .:, d ~ 

m~., n'tll fl~U LVl~l~ '11 ~anl~a<JUfll!i'I1ll! LflfJ~ ~~~LLa~i'I1ll! L'IJ<Jl!U a~ a ~flLn ~ ~a'l1 11ms• 
L~l l~fJ1'linal1um~a<Ju1l'<JfJ'I1anm~'IJ<J~LLuUfl~a<Juyh~i1~ 

~" fltl d d~
LLUUfl~a<JUVl~~,,~ (Pyramidal Test) LUU~ LLUU'I1U~'IJ<J~LLUUfl~a<JUfl<J1f1fJ 

lA~~a'i1~'IJ<J~LLuu,jla<J~~tlyh~i11il (Pyramidal Model) ~L~l!'JlnfJ<J~a~~JllU~~~~~U 

'Iiaaau1i L'I1l!1 ~al! tim~~UA1ll! il1l!1~ tl'IJ <J~ua<Ju LLGI a~AU l~fJ UaauLLGI a~AU1l!1~ii 
~ IV... .... ... ~...., ... ..1 I .... J , .... 
L"Uf11~m~~ <JU'IJ <J aauL'I1l! <JUnUfl n'IJ<Jfl~ilUU LL~ <J1'J ~<JU'IJ nnLL~ n ~l~n U'lJUasnu 

i'I1ll!all!l~tl AULri~'J~~<Ju'Ii<J~mn ,bUAUrJ<JU'J~~<Ju'Ii<J~~lfJn".h 1~fJ,t11 tl'J~L~l!';l 

'Ii<Ja<Ju'Iinu~n'Jl n'li<J~iii'l1ll!m n ihunal~ til ~ <Jull~'J~';l'1i<J~ <J1 tl~~iiA1ll!m n1l'<JfJM 

LL~til~<JUtln'J~';l'1i<JGI<J 1tl~~mn~\J m~';l'1i<Ja<Juli<J~<J1tl'J~~lLUu rm1uam/tlI~• 
.a, fUJI .;

Llilmnuu 'Ju"u~~m~fllila<JU 

I ~ 6~llll1m n l~ 6tl~ ~ ~11l1 ~ 'I'lfl1i'mln:li'ItiU1msilmn ~ l¥~ilmnll1l191{ 1J'I111flmIi~1J'I11111 ~fJ11J 
'1.... .,1 II - ...a... ... 

m~l~~ HI'~UIJ1Ufj~1l1H 91. lIZll~ 1l.lln9lU: ~.Il'IlZLnll 



t11~lflfl!JiJ~LlUU'HHlfIU,h~ii~ l,h~AfJ"'lnjjiiiJ!j 5 1UUUU 6i~;i 
1 .<:t .,. ..Jsi III :: ..,'l 

~ ~ 

. LlUUfl~iiliJUW1~lJ~fl L'Il'IJIJl~'lJlJA~fl (Constant Step Size Pyramids) 

1.1 .: ~. v 1 • .t . v • v.J.t .t .JUU~~ ~ 
LL naaau 1~LmllJ'I~lJ'IllJllJ'lJfl<lflUlJIL~ll~'lJlJLmfJUlll~Ufl'IJfl~'lJlJ i'ifl nun 

" ,,:: d "'II ,., 6 1':;' .oJ "" " 
'lJfl<lflU 1 'lJfl 'lJlJfl 5 '1~lJ'lJfl<lflU'IllJllJ 5 'lJfl 'lJlJfl 10 Ll'IJfl<lflUllllJllJ 10 iffl 

i~ilmh~llJfI1wtI~i~nnu 
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8 

9 45 

10 56 

I -t-­
.70 .50 AO .30 .20 

.1 'v ~ .J1 v ~ .J 1 vQ 

fI1WlJ1~nflU 1 Lm'I<l11~'lJfl~LLUUflA<lflUl~1~lJAfl 'Il'IJlJ1A'lJ1JA~fl fI1'/! An~fJ1111'/!nm~ 

'LLtIULvllJ 1 llA 1 (Weiss. 1974: 13) 

.1 ~I ~ Q.J~ .t~ •• .t 
fIlWlJ1~mlU 1 LulJLLUUflA<lfl1J'W1~lJA'l!~lJ 10 au lJ'lllJllJ'lJfl<lflUfl~lllJA 55 

-iffl LLfJUlJ fllJLL<lA~lhAl1lJmn (Difficulty: p) 'lJfl~if<J<l<Ju~~'A L~'/!~A1lJ lA1~<l'h~'IJ<J~ 
... ... 'Ii d .... I <!II " 'Ii d ... I 0 

LIUUflA<l<JULLUU'W~i~lJ~ 'IJ<Jl'IlJA1Al1lJmn~<lAA<J'lJfl 55 (p~.05) 'IJ<JfllJA1Al1lJmnm v , 

I o<!Il III " d<lOll BI <lI .... 1v . v
iill,!~f1llVll 46(p ~ .95) LLa~!J1l'lnJmA'l1lJmnlJllJfJal~ (p = .50) lJ 5!J1l aun Vll 

v.J i1 ...." .... ... :'1.... ..,I... • I ....

1 .5 . 13, 25 , 41 !JlIl'llI'/! lJflllalJ~ILA'IJ1fJlJ'il~lu'll'IJil"lltmlJmfl11lJfllm'l11fJlJ 
v 

I ­



l'lilJ 1iB 11, 23 , 39 (p ~ .70) ,hmjB~B~lLml~hnti'lJ (~lJl&iU1ti'lJ )"'J~i1lill'll1>J 

mf)~h~ti'lJ .10 l'lilJ 1iB 44(p ~ .20),45 (p ~ .10) l<i'lJ'I11~f11~VlmnjmlBUm>J 

li'1~~af1~llUU'YIVlaBuVl~~jjVlifAB NaBU'YIf)i'1lJ'J~l~>J'I11iBaBU'YI>J1!Jl<l'lJ 1 llJ~lJ~ 1 
u • 

il1VlBU'lJB~~aBU1lJ~lJifiim; 2 f)~ril AB fJf)'YI~BiJVlll<l::'J::fJf)1l11UhllJf11~~'JI'jru1 
'lJ 'II 'lJ 'U 

lviBllUf)'I11~1uf11~VlBUiBaBUviB1UllJ~lJ~ 2 rnaMf)!lf11~lLUf)'I11~llUU l~>J 1 <lVl 1 

m1l1A B 'll ~aBUVl BUimfBUfJf) 'J~M\i\ BU'l1'ilail U~ iJi'111 >Jmf)a~~lJ llvi'll~ailU\i\ au 
'OJ. 'U 'U 'U 

iBailUM\i\ 'J~M\i\ iluiBailu~i1i'111 ~mf)<lVliN NailU'YIf)i'1lJ'Jn~ ~'I11iilailUiBlL~f) Ail 
u • 

• 'JJ 'JJ • 'JJ 

iilaBUiill11 ';llillJf11~aBU1u'JlJf)11'J~mlJr1~n 'I1'lJ tiJBUlJlJ'YIflllBUiJ~lu1U n'l1'u 

• i~o3J ~q' ~ 
U1.\~~llBm~ fl'YI1~BllBlJ 1 ~B !uul'la~'lJlJ 

" ~ ~ d~ ~ d " 
01~., mil LLUun ~aB U~~ ~>J em>J~ lJ1~'lJlJ i'1~fI u iln'J1n., mil n!Jf11 ~ u~ nfl1~ 

LLUUl~>J 11 a~ 1 ll,h!J~iJ01~flmllm~Mn!Jf11~llanfl1~lluULYi~ ! e~ 2 bbUUbYi>J Ii 
, 

a~ 3 LLa~LbUUbVl~ 2/"~ 3 ~1~ 

2. lLUUfI~<leluvh~jj~#lll'~lJl~~ULblh~u (Decreasing Step Size Pyramids) 

~llflil1iu (Paterson) ll"~ ael1~ (Lord) balJBlllJd1LLUUfI~<leluvhd)Iil~H'lJlJ1~~lJi'1~~ 

1;]iJ1.hdlflllm~ lrlU1nUi'11l~l1~llJ f11~n1'Y1lJ~ LilJfIl~llJf11~~ilu'l1'el<lelU ii1~.J:u. i'11~ l11'iJ 

i'111>Jll~nvi1~~~'YIi1~.I1i'111~U1n'lJm'li'el<lelU llJ~lJ~lJmn 1 ,hU~lJ~B~&i~nlJ11.1~lJl1;;1~ 1 

l11'iJ i'111 ~ llVl nvil~~el~.I1 i'111 ~ U1 n'li'il<l elUUel~a~ 16.J1L11 u f11 ~1u<l"n"ru~ L'lilJtJ'J d1~ 111' 

<llm~,ri'~~~~Ui'111~ <ll~l~(1'lJm rr<lelUlLvi"~i'1lJ Ml~~~ ~~~>J1niu li'1~~<lf1~~el~ 
u 

uuunaanuuanslillJm~1.h~nau 2 
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!llHJ1JmJ .hmlmnfll mllJl'fl:Ul~tl
 

(fl11lJl'flm~tll~1) (lY'll':1Ufll~"flUtlfl)• 

, . 
l11l'11h~fl1JU 2. 1fl~~l'f~1~llUUV1"l'f1JUVhdj\'lVi'l?f'U'l,l1floUUU1.hf7u (Weiss. 1974 19) 

c:;j ,''' • • .... ... 1 l:.,J "'" II<::jI

'illnmn 'il~L~U1·1'll1lLL,n 1Ji'l1i111mnflLlYI1nU .50 'IIiHHlU lJ'IIIJYl 2 i'lB 'IIBaBtl 

",lJlmil'IJ 2 LL~~"'lJlmil'll 3 \)~ill'ili'l11IJEnnmi~~nill~,~",iNI'i1i111IJfJln'llB~li'BaBullJ• 
,t; ..I ...., 'v d d ,., d ""qool .1 "'" .... 
'IIIJYl nUi'llfJ1n'llB~'IIBammlJlnYla~Ltll~1J BfJYla~YlU IJLLUUYl~aBU IJIJi'lB'II1la1lU, , 

",lJlmil'll 2 illili'l11IJfJlfmilti'u 0.75 uae li'BaBU",lJlmrl'IJ 3 ill'ili'l11IJfJ1flLfhrl'u 0.25 

~ • 1.t d "'II" • ,.....1 .., "" ,<::It 

IJIJLB~ 'IIBaBU lJ'lJIJYl 3 '1~IJ'IIBaBUBfJ 3 'liB 'Il~'il~1J.1li111IJfJ1n'llB~'IIBaBULY1lnUi'l1• 
~~nill~,~",il~lili111IJfJ1f1'111l~iBaBtJ1IJilJ~ 2 ~~'1~~1 LUIJ1tll.lilJifl~fJflilB~ 

.. ..,. "" "" .J', I I'1i'l'~ a'l~ LLUun~ seUl'I'~IJ~ an IjfU~1J Ali'l111JLL~ 11 ~1~'~"'11~i'l1i'l111J fJ1 n'llB~ 

• ll:..I·....... d.J .. .,,1: '1" "'" ..I

'IIBaBU lJ'IIIJYlB~flflnlJ'l~ilflil~L'llJlflLIJB'IIBaBU'IIBIJIJB~ na 1 nUi'lli'll1lJfJ1flYl~~~~ 

.; 1 t ' .. .. ..In .. ... . , 
M'Bfll~fl IJLLutJYl~aBUIJIJ LLE\~il~il~lJlnn11'11Bl'fBU'II1lYlrl~ nil 1 nUi'l1i'l11IJfJ1nm~ 

mm ~~il14illl1U1n fll'j~~ul'ili111IJfJlna~ a~"'~B~la~il<jl'Ul\liBaBUlJlnnilU1L1fll~illil. , , 
~ .1· ~ 1 ..,. ~ .Jot. I: .1.1•• 

'~tlUi'l'111J!J1nVl'~fllnl 'INLLfl nVll~ nu m~ a'l1~~ul'l'~lJtlYlL'Il'~lJ1Iil'llIJi'l~Yl YlIJ'Il asauum 

.1 .. ..I.... ...
'liB lJu,nW'IlIJ':tlUi'l'l1lJfJ1 nlil'~flin~ 



3. LLUUfI~ll1JUihdj~lil~9i~ (Truncated Pyramids) 
. .J .J ., ••• ~I' 

Ld1J~,;nmLUUflilil1Juihdj61LL1JUfI I lla~llU\JfI 2 il1J~ Lwn'!lJ'Il1Jil1JUluUlllU1U 

Inn1ummsanu ~illll1J (Mussio) '\i~1~LllU1J'Ifin1~a61~lu1u1i'1Jil1JU1Ulfl~~il'il~~tJ 

ih:jjlila~ l~am~ii161l'll~V1J~LLUUfl61il1JULLUuil~~jj~ ~~1iin1~LLtlnfl1~lum~liI1Ju1i'1Jil1JU 
...... "" Ilol

ml 2 'Iii j.i1J 'Iiim~llti'~m~ll~';1JUmrU (A Reflecting Barrier) lla~1Bm~~n';lm~il~f1llU 
• 

mi'u (A Retaining Barrier) ~~LLil~~hiiil~mVltJ~:nllU 
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'0 
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l­ .+ 
.90 .80 .70 .60 

3 LLa:mVltJ~~n1JU 4 

2. '0 J1 

+ .\ +. ................ \
 
.50 .40 .'0 .20 

iil'Hll.Jtnn 

(f111~ifl1J1'HI~~) 

mVltJ~:n1JU 3 lm~llfl~lI~IlUuih:jjlilth~ii1Ii1'iiim~llti'61m~il~1luniu(Weiss. \974: 24) 

1I1nmVltJ~:n 1JU 3 LLll~~~tJLluums LLtlnfl1~V1J~LLuunaaauu\Juihdj61il~ii16l 
... .... ... ....,...... . " .J........ .Ja I lJ ..
16l memran ~ m~il~f11JU n au 'll~ tl1J11~1J1l1JUfllJ~:~Ufl11lJtn nnum tl'Yl~ il1J~Vl~V1l~ 

w ~ 1 ~...... 4...... , ..... Ilol ... ..11'
LL UUfl61il1lUII~Qn ilniln IJ illJ LlIlI1J1l1lUfllJ~:6l1Jfl11lJ tl10LfI1 nun llil1lUV ilLillJfI 6l611lUlJl 

iil~JIl lm~ilfl~'Il1l~LL UUfl61111Jul1'n';lU:dll:ihiElll1lULYllJ LillJl lU 1161iln611Ulfl~~ll'il~ ms• 
LLVnfl1~1 um~611lUillllllU11l 4 .gIlLl~n II:Ltlu1tJVlllJtJnl1illun~:,t~~~II6111n61~1l msneu• 

.10 



, ... "'..1 .... , " ... d ... '" ... J... '" 
'il~ MGlllU'lJlIlllJfllf111lJfJl nll11LGllJ '1HlJanl:ttu~iNU f1111l1~illlUGlllU~1Ii.'fllUlllJlma'lJ 7 14 

1l~1I21 ilfl ~lIilllU~1Il;J1I11J~L'lJlf11~'il~liGlllU fllI 'lillilllUlllJlma'lJ 7a 14a 1l~1I 21a 

LL~GlllJ1ilm~ilti'f1m~il~,j'lIUmIU'il~~nLLfJnl11~'1l11JGlllU~1I 14 21 1l~1I 28 LLllU ~~ril 
'~~l1J1U~lIilllUU lIfJa~ 

t .I 
'1JUll lllJlma'lJ~lIilmU 

2
 

3
 

• 
5
 

6
 

7
 

6
 

• 
10 

(f'I,)llHfllJl'(\~l) 

rnmhenau 41m~il{1~'I11I~I,LUU-W~~jjfl~1~ifl1ilm~ilti'Glm~LRu·rm!1(Weiss. 1974 : 24) 

'illnl11w1J~:n lIU 4 LL.ilfl~lf1~~ilf1~LLUUllflilllULLUUYl~~iiflllilfl 10 ~U mli 
....... qJ d '" I~ .ciI . d II ..1 ...
n ' 
1 ernsan fI m~ mu ~n'l!l 'Il1IilllU'il~lJf111lJfJln lIfJ U1I1~ LLflUa"nll,LUUlIU 'IIlIilllUlllJ 

~~~Ufl11Ii1fJl mN1I~ iJ~l n'h;f'il~l~ifl Lti'11f1Hil{1~'lJ lI~Vaaeu ~~1nl',,;'jjv1Ii.'f1IUIYlfJ~ 43 
" ,l: 

" 

.. ...• , ~ ......ciI, - II. .. , .1 ...... II.'

'1111 U 10 1I\l'1;;01~LlfJnrn~nl~'r11'lJlIilllU U 4 '1JULL ~n'il~f11L'UUfl1~GlllJunGl f1llCl1f1l1U 

;, 1"'-' - ..J .J'... ..... d 1'" ",.J , II.' ... ... ... 

\!no\l~ i1fjaU'IIantlln'!J'U mlilllU~f1n'il~ f191l1U?Jilll~lfla~lllnl~l'flIUGliJU~f1{H'lJal'fllU 

1IlJlfiLall 7 '1II;a9laiJUiJilllUllniWvlIilllU1IlJlfiLa'll 10 n'il~'ti1il,Jti'f1m~il~,j'lIUmIU f111 . ~ , ~ 

P1VlatJi'a n nn n'l~1f1·hJthUlII7 LLGimn9l1luilflRlltl9111Jril'DlI 16 ~~jj~lf111lJfJln• 
Ll'hri'Uyj'iJ 111l1n9laUUa 16 Ilnn'il:Mril'1i'lI 17 lin I.La~l'Uri1'Ua-I\~n1ti'ulilf1l1tni'lll'fllU 

1-- ­
, 



l'Uill 15 ~~X,.d~fhi1l20 LL~til~llUi1l15 tJnX'l~1~1thhill 21 ~~lj~hfll1lJmnLfhnuill 
" .
 

15 'I11n~lluill 21 ~~X'I~Mfhill 20 an 

d ... I~ ~ .:'II ..,. d."..t I .... .........
 

llJm1J1iJuL'YIUULLUU'YI~l.'fllUVi1~lJ~'YIlJ10 'lJ'U ViUl1 uuuanarrrssennunau lJ 

illl.'fllU'iil'Ul'U 43 ill Ullnf11fll1lJmnM 9 1~!ilU ll<l~lLUU1n'll1n11l.'f~l'i'1l'Un<1'u ljilll.'fllU 

. , , l' ~ 1,J ... ....,J... .t: oJ.,.
'11'Ul'U 31 'lJ1l Ullnmfll1lJmn ~ 7 1~~U 'U'lJtu~'YIllUU'YI~l.'fllUVi1~lJ~'YIlJ'lJ'U1~'lJ'Ufl~'Y1 lJ 

illl.'fllU 55 ill Uelnf11fll1lJmnM 19 1~!ilU 

.". .... to'l'..1.".91 ~ 
4" LLUU'YI~l.'fllULLUUVi1~lJ~'YIlJ'lJ1ll.'fllU'I1<llU'lI1l 'ULL\i1<l~'lJ'U (Multiple-Item Pyramids) 

.J Jo" , d'l ' ~ ~J'';1' .; ~ LLUU'YI~l.'flIU 1'U~uLl UU'Ultf'lJ1ll.'fllUlJlnnl1'11'U~'lJeI 'ULL\i1<l~'lJ'U 'YI~'U LVi 11 'I1fll1lJ L'lIiJlJ'U'lJeI~
 

J' ~ ", . ~ , d ~ ~ 1.' l'

n11LLUn'Yl1~~~'lJ'U LL<l~U~l1J'Un11<l~'11'Ul'U'lJ'U'lJ1l~LLUU'YI~l.'fllU<l~mU'M tffl<lL~U'YI1 1J '1~ 

, '1' ~", !'l. .;., 1~n11\i1llU'lJ1ll.'fllul'ln'lJ1l 'ULL~a~'lJ'UL 1Jmntu'll L'Um1m'l1'U~ m1LLUn'Yl1~ LVi1l'Yl1'lJlIl.'felU 'U'lJ'U 

ti~l\l !il~illlrll~l'U1nVith~nllu 5 

"'2J1tlLan'!la,Hltl 

1 Ell] 

2 

3 

4 

5 

.60 .50 .40 .30 .20 .10 .01 



• • 

• • 

• • 

• • 

• • 

BI "" .... ..J.".... l~ 1 . ~ mwusenau 5 LI.utl'YI~ailUIIUU'W~~~~l'Y1~'lJilailmHn!Jtlil Ulll1la~'lJU(Weiss. 1974 : 27) 

IV ... .... ,J ... IV II 1 :;,J .....1f1~~a~l~I,LUU'YI~ailULIUU'W~~~~'YI~'lJilailU'IJ~a~3 'lJil 'IJ~ll~n U'lJU'YI I ~f11 

, ..... IV ":.11 ... .cf..,. ..... d 
f1l1~!J1n~~~11~ .55 nu .45 r:lailU'I'lni'lU'~L~~'YI1'IJilailU 3 'lJil1JL~~ilUnU l~il~illJf1~U 

.... .J' .... ~ ""II IV

3 'lJmL~nuLLal'~IiI~l'J~a01~~ilU'lJilailti ll1~a~l~'lJil~f1~LLUUli1u 0 ~~il I .~tlml!Jn
• 

" " .J 1.J ~.J.J ~I " .J~ •
'YI1~1~~ilU'IJ.ilailU·~~·lma'IJ'YI 4 5 uae 6 U'IJ~'Y1 I 'lJil~'IJ'U'YI 2 'INLuU'lJil'YI~f11f111~!J1n.
 . 

, .... • .....1, tJ II 1 ~.J 1" ~ 
a~a~ ~~~11~ .56 nu .65 alU~'YI~ilU'lJilailU 3 'lJml~n U'lJU'YI I ~ 2 ~~il 3 seen 

!"I.I" 1.J ~.J.J ~ • .r ~ . 
LI!JIl'YI1~1~lu~,il,U'Jil 7 8 LLa~ 9 U'IJ~'Y1 2 tlil~'lJU'YI 2 'IN~f11f1l1~!J1na~'lJUf1il~~~11~ 

~ . ~ 1.. 1 • .J' .... .t: ...... II .t:\II'

.44 nu .35 O1~allu'~~lIUU ,uL'lJUU'Utl~'lJUa~'YI1!J l~a'IU'~~il~\llilU'lJilailU'YI~~~Ii1 

• - ... .... I "" "'" .... d.,j II IV 1 .t: ,J .... 0' 
.lU1U 15 'lJil '1Wl~~lnnTllLUU'YI~ailU'W~~~~'lJU~'YI.I'lJili~ilU I 'lJil UILl1Ia~'lJU 'YI~'lU1U 

.t: .t:, ..... o:l... 1.... ... "" II.' 

'lJU 5 'lJUL'YIlnU'1J~I~ailU'~ ~'YI1'IJilailUL'W!J~ 5 'lJil• 
II - "" .... ..I...... II 1 . ~ . 1"1f1~~a~l~',~mllUU'W~~~~'YI~'lJilailu~al!J'lJil ULL\ll;~~'lJUal~l~tlO1~U~ ~~al!J 

lim'lll~ Ail .~H'JU1~t1Uf1~~ 'lJU1~£urJullu~ ~~il~lul'w#u~l~ll!Jn'Yl1~1u'rhiilailuiil 

~ !JinnU~lU1Ut1U'mllll!J n'Yl1~1u'rh'liila1Juiil~41!Jill.hiI'Yhnun1~ Uiln.lnifI'i'~ill' 
ril",u~~lU1Uiila1JUlUII~a~t1u1~I'rhnlln1~ Ail1ut1uIIsn 1 ill.H~luluiilailu~ltlO"h 

~ ~ ~ .r ,~ 1" . ~ " 1"~.r 1 . .J1u'lJu~a~ 1 'YI~1JLI~il ~al~1~tl'lllun~~~Uf111~al~1~tl'IJil~~ailU ~\ll'IJU U'IJ1~LL~n 1 '1l~• 
mhl1~111i'JunmYi~,hui'J~lLLun1u,h~LL ~nTJil~11UU'YI~ailU1~a~~u,j'1JLil~ 'ln01~irhll'• 

' ~ ~1 n ~.r~"~~1
f1~IIU u~ a01 ~~ nulUI,L~ a~?J1JLuuIn 1ll'l1 U01~ LL!J n'YI1~ IIU'U'YI~anunu~U'~f1al!J nuIuu 

"" ........ .t: .... 1 ... IV ... ...,J ,
011~1~ un LIUU'YIflailU'W~~~ ~'lJU\llail~'lJU'1J~ ~ ~ailUl1Iml1l ilU'lJilailUI'W arm II!Jn'Yl1~ nau• 
1unliilailU1\llf1l'1~al~1~11 ~l~lilnULIUU'YI~ailuVJ~~ij'i1~l!J U~d!J'IJ,rihl'i'ty'IJil~ 

111JU'YI~ ailu'lJill1l~'Ail nwdl!Jalil ~ a'ln01~llilliilailUtln~~.~a~~ a1~01~11i1ij f111~• 
.J 1 ........ ..I.. IV... ....
 

i'lalli1li'la 1Jua~ 1iI!J mfl!J~ a n01~II!Jn'YI1~'Y1 ~ailUIiI il~~f1~llU u~a01~11I ilU'lJilailU~ln 011 
. . .

"1 I ~-""~1 IV ........... .:,..r
......... oll

'lJil Ullli1a~!l'U'~I1I'i1,,'J '11[1f1'Y11~ ~a01"Ii1'~~f1'1IJtlnliliH~~1J~f1'1~I!lil~Ua~'lJU nn 

';; ""
 
~I .I~ .1 ~ .J" .: .r

IUU011u~uu~~n'ITIIi1~a'YItlnl1lil~~ln!J~!lU

2.5 11UU'YIlilailUIIuuYl~~illilm~,rl wI!nllllliiiln'IJ il~iilaau IYl nms 11!Jn'YI1~ 

(Differential Response Option Branching) 
.... .... .... J 1" .t: •. lV . ...I • 

IIUU'YI\ll ailUI1U1J"'~~~IiI!l'Jtl'J .~ tlal~aU I'YI fl'YI·I~~IiI'lni'll\ll ilU'lJil~ r:lail\.i I'Wil'YIl 

O1~ril'1lUlilm~ll!Jnm~l~'hiilail\J'liileiil ltl1'J~utilil hI ;~~'iI~1li1~fiu'lJil~011I11ilU~1iI1ulllii 
......r .... IV 

a~iilli'Julnlll'll1'Unl,u.tlnm~ ~UIIUu01~II!Jn'YI1~aO'l"Ill~U l~~l~nU'lJilailUllUU 

liiil.ntlilu~jj 5 tihl~iln ~~UIIUUIll~Il1Y1u~~nau 6• 



2 
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• I I, 

"(J~'\
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.................\...
 

.99 .'0 .80 

filflllUtJ10I fl11lJt'lllJl'HI ';mftl'l..l1l10 

m'Wth~ntlu 71m-1a·h-1LlU1mli\aauYh::ij~ih;fJl"t1,j'ni1Li1an~tJ-11i'aamJL~a01'iUUnYl1-.J (Weiss. 1974: 29) 

\llflfl1VHUULLUUfI\ilallu~jj 3 £U LL~<l~£U\l~jjlilU1UillLvllJ'\IlflL~i1ntU<l~ 21111 

LL~<l~illjj~1Lallfl 5 ill l\iltljj~1tlfl (c) 1ill LL<l~jj~1<l1~ (w) 4 i1l1\iltljjJ'111UflillUfl'W~1I~• 
~~h1liiml'uLUU~1 La11 fl~i.i \il<l\ill1~UrlU 1tI a~ ~<llliLii \iltll~ uanfI1~ ~~l~rl"ll \illlJJ'll1Ufl 

" . ./ 1" ., l'- Q ~..r ... GII
m)Ufl'W~lI~fI\illlU 111fl\illlU~fl uaa I fl\l~ \ilflltla 4 fltIlfltl"ll 111fl\illlU~\il fl\l~~flLLtlflfll~ 

1t1~nlJJ'111UflillUfl'W~1I~~Laafl\illlULliu 111flLaafl~1Lallfl wI l1~a w2 ~~jjJ'll1Ufl 

Ufl'W~a~1U~~~UlJlfl n\l~~flLLtlflfl1~lthhia 2 111flLallfl~1Lallfl w3 11~11 w4 ~~jjJ'll1Ufl 

Ufl'W~lI~lum;)uuati n\l~~flLLEJf1'Ym1t1~hill 3 LUUW"II 

LLUUfI \;IilllUmliJ'll1UflW1Laafltlll~1IlIillluif '\I~1liill~il"llLfI rtEJlI~~illlU'\Il n• 
fil\illlU~LallflMlJlflflilLLUUfI\ililllUvh~jj\ilm ";i'il\illlUtlflLl'J"II 1 LL<l~i.i\ilLU"ll 0 

z; J . '" 1'........1...... 1• 
1 ... • J • 1"..

fI~"IIL'W~l~f1l~L<lllfll;lllU "IILL\il <l~\;I1L<l1l flfllJ~~\ilUfl111J IJ~fl\llll~LL\;I n rtl~ fl"ll"ll "~fI1 I1mlU 

." "1· q 1 ~ 1 1 ' .r ./~ " ,"./.. l'
11~rtllULEJl ,,~rt U<lfl'!lal~ tl "IILL\lI<l~L"IIlII11mtltla~EJlIilllULLrt<l~'!l1l'1f~'\I~LU"lltl~~ t1EJ"II 

1J1fllh,.,.i'uf1l~ili1~LL UUfI rt illlUL.;j lIf1l~'iil'\l;i't1!i'au fl'W~a~1"11f1l~L~t1 U 

3. 'iiltl1~1";f1~LL"II"IILLUUfI\ililllULLUuyh~jj\il 

LLUUfltlillluih~1ltl,f~ 5 ~t1LLuu~nri111J1,\'"II illlJ1~flhifll:LL\l\llrttl1iliMitJ1tl\l• 



• • 

• • 

• • 

• • 

• • • 

4' ~~l· dl..¥'~ 1 .;. 1~~1
\11~~1~n\Jn ~ ~Hli'1~I,L\J\J'Yl ~ll\J~l!nULL\J1'Yll~ \J011LLan'Yll~L'Vl~n1ll~i.mU\Jll\Jll~ U 

LLil~i'l1i'111IW1nll~,immu~~l'f~u~~U O11111i'1~LL\J\JLL UU11~1l~Uyhdj~jj 7 'iiii~~~luii 

1
•
 

IV • IV II.J
 

3.1 \1i'1~LL\J\J0I11Ji'11i'111IWlnll~~1l~~Y1'Ylla'Yl~r)U (Difficulty	 of the Final Item) 

LtJ\J011111i'1~LL\J\J~'llJm11Jl'f11J111l1 \Jn11l'f~U~uiiu&ihi'l'f~i.'f0i	 (Maximum Perfonnace) '" .. 
i'1~ LL\J\Jih 11'il~L~~iij)li,ra ail~ L~ ~ jjO110111Ui~aa U1~ a n11Lln1 LLil~'ill\J1\J£\J 1\JLLUU'Yl 01 l'f~ U 
.". II .... dllVd.,. IVIV 

1J\J~a 1~OIUi'1~LL\J1<'Yl \1n'il~IJ\J~a~11J0I1!J 

3.2 111i'1~LLIJ\JInllJi'l1i'111IJa1nll~~~l'f~UtlOl'illfli~~0I'thtl~~mu (Difficulty of the 

+ 1<h Final) 'iii011h;i'1~LL\J\JmlJ'iii3.1 ljj1iYi'il11lU1ii~ih~aui~l'f~'Yhal1rul\11~ij~, . . 

i'1~LL \J\Jll ~~ ~l'f~ u~'thi al'f~';1 ai~ L&i tnn \J'i~ L't11nll nl1'll1i'1~ LL\J\J~11J i'll i'111lJmnll ~~ 

i usaU~ tl~'illnial'fOITIla~1i01 ~ u~~ l'f1J IJ&ill LtJ\Ji~l'f~U~i'1'11'ild~nl~~Iilvm elil 01101 aU .	 , 
i~l'f~U~tlOl'il1nial'f0l';la~1i0l~u O11111i'1~LL \J\J100a'iiiif'i~:iji~l'f1J 1J&i11 jji~l'flltJ\J 

IV d' :: d	 .." i' 1 IV ",.J ",.J':: 
l'fOl'Ylla'YlOl~'illn'IJ\J'Yl N 'IJ~~LLUU'Yl~l'f~U'il1~ um \1i'1~LL\J\JmlJ'IJ~'Yll'fIJIJ~'IJ\J\J\J 

3.3 111i'1~LLIJ\JmlJi'l1i'111IJmfl"lm~i~l'f~umn~~~~~~uun (The Most Difficulty of 

Items Answered Correctly) 'iiin11111i'1~LL\J\J0I11J1ii~ 3.2 ~llaU~nli~l'faU~~lani1Iln nu 

if .J. IV ,J '1 ~ .,. .... .." 1" 
• 

..... 
• 

::..,1
~l'faU'Yl'Yll'IJal'f~U'Ylmnn11\J'IJ\JLOImn\J~OI 'il~ .~i'1~LL\JlJLmn\J m'Yli'1111Jl'f11J111l11~~
• 
IV:: , I 1" .... II.J .d ,JOJ 

~l'f~U'Yl~a~~i'1\J\Jl'il~LL"ln.n~n\J 011 \1i'1~LLlJ\J1iIl1J1~OItli'1T1IJmnll~~llilailU'Ylmn'Yla~'Yl 

01 euon LtJ\J011111\\~LL\J\J100aOl'illniilaamf~\1IJ~~ ~ailUa-11J111l0l au1illn~a~ \1lniillOi 
'I	 .... ..., 'U 

..,I.... .... .J IV IV ..... , ~I	 1I.t 

'Yl1J1~0IUmllJ tn n a·la~I'Yl ~ i.li1UOI au Iln~ il~1l ~11 Lu\Ji'11llJ al1J111l11 il~ ~ail Ui'1\J\J \JoJ, 'IJ....	 .... 
, d '" IV J	 .

3.4 1\1i'1~LLIJ\JYlllJmmllJmfILilila'il1nllilailUl),nlli~'YlOlilU 
"	 

(Average DIfficulty) 

lii011ii'il~lhi'l1ml:~ rnnll il~iilail U'Ylniil~~a!lUM01 ilul~!Jljj f1lil~iT'l~OI aUn f1\11il01 nu 

4 'd ~I ~I 1· "". , 1 . 144.1'	 44';
~0I1J1\1lmLililmu1<Ii'1~ LL\J\JL uuua \1i'1~LL\J\J'YlLIiI'illn15\J~~f111011\1i'1~LL\J\J OIm5~\Jtn~ 

1• , d. d ( . 1 f
3.5	 \1i'1~LL\J\JIiIlIJAli'111IJmfILilila'IJ~"'lJaaaUYI0l1luun Average Difficu ty 0 

.,...,.,J' ....1 " 
All Answered Correctly or Average Difficulty Correct) 011 \1i'1~LL\J\J~11J15\J'IJ'il~ 

• , 'l IV • .J IV .".., IV "" ... .r.,
'lJau n 'Vl11l~1l 1l~0l1 \1i'1~LL\J\JlllllJi'1lfilllJm f1Lili.mlJll~'IJasaun LOI~ ~U 15\J'il~\Jli'1l i'1111J 

• d .~ ,d.j .,,", d·J 4 '1 
tJln'lJmlJlIa~U'YlGl~ UllflL'Yll\J\J1J1MlI'l1LQI1t1 lJ~I'l:LL \J'J'Yl LOIllln I'llLilila\J \l~1Ji'1111J\11J1a \J

•	 
d~	 " 1" J 'l lV' ,0l1\Ja f11~ t1U1'l111JllllJ",lllJ ll~l;!l'fil\J GllJlnlJ\J 11 U1~ 'lflGIlIJ 011 MI'l~LL \J'UGIlIJI'll1'111IJ
 

d " d J.1' '1 V 
'
mfILillmlJ~~'lJ ~'ilmJ'YlVlll\J~n'U \l~lJfl111J lG1i10l1L(;11G1i1U I~n IJlnn11 \1i'1:LL\J\JGlllJi'11
 

.l .. ""v.j '1" "~l
"1'l11IJmmill1t1t1imiml!l\JYI Lt1lllilU 'iI~m'lilloll1'Yll MI'l111~L'ilillJ'UeJ,l1~ 

3.6 tl1l'l:U,'U\Jiill'f!l\J,!nti'!l (All ItemScore) 1111J1~j(J1'li1li1'ri\Jnl1U'I:lJllU 



• • 

•• • 

~;'mllJL~llItlJ'lf\jlilmllJfN~f11BIu (Internal Consistency) 'lJ~~LLUU'YlIili'fmmuu¥hdjlil~ 
'Yllil il~ unU~il~ ULUlJn ~ lJ LLil~~ilaunn i'llJ'J~~~~ Iil~ uinaaUIilllJ L<llJ 'Y11~ msIilaU'Il ni ~ 

'U q 'U ~ 

llilBiiiaIilnil~ill'ili'111lJ tn n'lJ a~iaaau LLil"~~~Ui'l11lJilllJl~fl'lJ ~~ ~il ~ U~ a LUlJ L~ mL~ B1n u 
Il' o".J .",d .J" 1"

3.7 111i'1~LLlJlJlilllJ'JllJ1lJ'lfai'faU'YllilaU~n (Number Correct) l[jm~lJ'J~ l1i'1~LllJlJ 

" .I ~ 1"" .J 1" ....... 3... 1
L'l1lJ~llJ1lJ'lJa'YllilaUfln aa l1'lf~'YllilaUfln'lfail~ I i'I~LLlJlJ m~ l1i'1~LLlJlJ1[jlJ'J~lJmllJ 1, . . Il' 

v " ... ... ..,j"'o ~ Il' .,11"
~am~Llilllil ~U'lfa~l'JilaUlJln uaemuuunaanuu UU~~~lJlil'YllJ'JllJ1lJ'lflJlJaBi'I~LL uun Iil 

'J~1l'aBLiilJhhh1";;11lJlil~~L:a~ LtI~BULfiBunu Lnru'li'jjl'il~l ms1";i'I~LL lJlJ'i5if~~1"; 

tI~dB'lflJ1lJ'Y11~tliiu~1l'aB 

Il'''' "0'" ... ...4. 'lfaIilLLil~'lfa'Jlnlil'lfa~LL UU'YlIili'faULLUU~~~lJlil 

4.1 ia~'lJ ~~LL UU'YlIili'faULLuuYl~~jjlil Lrlm.u~BULfiBunULluunaaau
 

~~L~lJ'lf\j1il~1'1l1IilBJ11t1~uil jj'li'a1viLtI~Bu~a LLUU'YlIili'faULj..WYl~~jjliljjn1~tlfm~~u
 

mllJmn'lJa~'li'ai'faullJLLuunaaauM~ml1lJ1~nU~~~UM1lJi'fllJ1~fl'lfa~~i'f~ULL~il~i'llJ
• 
~ '1 "" .J Il' "'." .J al'5!"'- .:I0

'J~'Y11 11'lJailaU'Yll'Ji'faUlilaUlJ'J1lJ1lJlJafJil~ LLil~LlJm1YlBUL~WUnULLUU'J1ila~alJ 1 'lJa~
• 

LLUU'Yl1il aauL'Y11ilaf 'J~~Ui1LL uU'YlIili'fauYl~~jjliljj'li'a hiLtI~fJU~i'fl!f1~fl~lL\jlJm~i'f1lullilB 

'i51Mi'faUL~fJlJlilaUhi• 

4.2 'li'a~lli'lil'lfa~tLUU'YlIili'fauYl~~jjlil 

4.2.1 i'I~ LLulJ~1vi'Jl nuUunsanu Yl~~jj 1il'J~ jj l'J am~'Yl U'J1nm~ LIil11il aU 

" d 'V ..,. , .o!I II .,:t: ':'1 1 1 "~ .11"
'lfai'faUflmlJ~'lf~i'faUlJi'l1m~LIil1i'f~11~a'lfai'faU'lJalJlJLulilarna l1lJm~Llil1 LLil~i'I~LLlJlJ'Yl Iil 

ii~ 1)1'1 jj l'J iln~~'Yl U'J1nm~1il au 1l1il~Ljja~ lJl'Jln'li'a i'faUhiLl1lJl~illJ Ii'U~~~UmllJ i'fllJ1~fl 
~d " ~ " "1" .I Q 1 l' t 1 • 1"

mru'Yll'Ji'faUlJm1lJi'fllJl~flil~lJlnlilaU'lfai'fau'IJ~ IilB lJlil~ 11lil'lfal1lJ~l'J1il 'In'J~flmLfJn'Y11~ 

" .I, J' • 1" .11""' .I ~I ~ 1 '~1 .I 1"1t1lilaU'lJailaUmlB'lJlJ 'Y11 l1i'1~LLlJlJ'Yl IillJaBml'Ylm~'J~lulJl1~a lJlJ ami'f'Yl'J~ lili'l~LllJlJ 

........ .J ~I .,. '1"'.,1" ..1... '
 
~~Iil~~nu~~IilUm1lJi'f1lJl~fl'YlLulJ'J~~'lf~~lillJ i'f1lJ lJmru'Yl~i'faU'YllJmllJi'fllJ1~fl~llJln 1 
.I" 1 ""'. 1,., " , .I ~I ~ 1" 1 ' 'YllilaU'lfailaUfln IilfJm~LIil1LLil1n'J~'Y11 mlili'l~LLlJlJi'f~m1'Ylm~'J~lulJl1~alili'l~lllJlJ lJlil~~.. . 
.... ... _ d " ... , ....
 nU~~1il Ui'l11lJ ann ~fl'Yl LL 'Yl'J~~ L'lflJ nlJ
 

• .I... tI .I , ~ 
4.2.2 'J1nilnlfru~'Ylnli'1l)J ~~m~l1lJ~'lJa~llUU'YlIili'fauLmila~· i'la 

1"" , 1"0" d... . .... :::nrs l1~i'faULLlilil~i'llJ 1il'Y11'lJailaU'YllJi'lli'111lJmml1lJ1~i'flJnUi'll1lJ i'f1lJl~fl'lJa~IilU ~~lJU
 

.I 1" ~ .I ~I tI .I , '"
Q

t~a l1LLUU'YllililaULLUU~~~lJlil'lf~LuU~ LLUUl1IN'lJa~m~'YlIili'faULmil~~ LUU1t1lilllJanlfru~ 

~-l"n~ll ~~~llii~~~lilli'1~~i'ffN'lJa~LL uunaasu 1";jj'li'~i'f1lU~jjfilm1lJmn~ll'i'fau1uLL~il~
• 

~i(;iUi'l111Ji'f1lm~f1aU~ntl~~lJlru 50 % 'lfa~iail~Ulf~l1lJlil ~~~ai1Luu'li'1liI1lU~111 



• • 

alsauLYI Aa~ a ~llJu~ ,j ~~~ii1UYll1lJallJl~C1~ 1l~ cl'allU LL~ LLUUYI~ aeuvhdi ~,dhj'llaau 

a~ iN ~llJ~~lJ~ l.I'll\nl1l~ LLUUYI~ aau 01~lJ~ rrrsi-Hjj~llJll.1i( lllJln~lJ Ii~ll~~mU'lb~~~ii1U 

oJ~l"".J'.J "' .... ~"'. l: .,J" ..... ::
Yll1lJ aurrs C1Y1'\1~l(" 'HnlWIJI.I '1H'\I~alJ'Wl.llin U'\Ill.11lJ~lJ~ ,NLLUUYI ~ alIUYI~ 1l~ lJ'\IlI.111.1'IJ1.I 

.J' II .,J • " " 'jI. II .,J... I' ... "'" I

lJln~l.Im~'1l~m1'H~,N hnalJ'lJllallUYllJ'IllJl~ 1mu1lJm~a11~LL UUYI~alIULLuu 'W~~lJ~, . 
" d'" ..... .:: 1" 1 .J' 'II .... ..:: '.Jl·· l'f;!allun~ll~m'IJllailUlJln'IJI.ILLa~llnal 1.In1~allUlJln'IJI.I~·W 1l1.ldJl.la~YI lJ~ll~n1~ 'H 

~.l' ~ d ~ oJ" J 1 'd • li 1" 
Ln~'lJ1.I amjru~'IJ,N LL UUYI~alIULL UU'W~~l~~YI.Jnlll"l1J 'HtI!'\I~'WmmlJa~'\Ill.11l.1'IJl.la~ 'H 

L'HlJl~alJ~ a~ ~ ~1 L'iJ 1.1 rnsallULLa~ jjYl11lJL~llJflJllJn1~ \.h~mruYl11lJallJl~CI'IJ 1l~ cl'allUMa~, . . 
oJ 
Yla~, 

"" .....dd ...<V '" 

5. ~llJl'\1~mnmnULLUUYI~allu'W~~lJ~
 

.... ""' .... ",I ~I "'" "'" "~tI.... "'" " ..... 1"" 1 oJ oJ ~
 
lJ~11.11'i1 mnu inn tnu 'W I.lli'l1~ 11 ~ qjqjllJ 'WlJ li~~ ~ U'u~qj tiP YIYI tnmnU LL UUYI~ amI 

... "'" .J gil. I~I ... ~I .... ..,I .... 
'W~~lJ~'Halm~ll~ 'l1nm~"UYllJ'WU11 ~~'Hl1~u 'W.A. 2533 (J~u 2548 lJ 14 L~ll~ ~~ 

~1~~1l1I.1m~rull.1n~lJ Nan1~1LYI~1~-H..f~ 14 L~iI~ 'WU1-1 N~i.ij~allJlJlnLallnt1nlll, . 
d ~ tl .,I... ::.J ... ~ tI.... , ""'d 1"

LLUUYI~allu'W~~lJ~1 ~~LIlYlYllJ'lJlJl~~I.IYI,\l1 ~1l~a~lJ1Y1D 'IJ'U1~~I.ILL ~NI.I aTUllin1~ 'H 

I ~"" 1" "d.J .J .,. 1"
A~LLlJl.I'WU11 Nl'i11lall.1lJln 'HYI~LL1TI.I~llJ'lJllYlmnYla~YI~",UCln 'l1l~a~lJ1Y11l m~ 'H 

~ , ~ ~ 

d d "'" J 11*>, .... ' , ..." ... ...
 

YI~LLI.II.I~llJYI11lJ~-,nma~YI~aunn l'1l1l1m'\l~allJlJln ta llna~l~LL UUYI~alIU YllI 1'1l1
 

"'" " ....... d .... ,f::,J"", 9 d.,. .... "
 
Ylru~Ala~~ 'l1l~a,'lJ1Cr11l llflLYllJ ~~~U111.l11Lalln.lfi\11lJlf1Y1a~ YllI ~~~U lJ.~'U ~ll~a~lJl, 
d tI ~tI" oJYllIlJ. al~ LLa~~~~u ~~C1lJl.Ill~l1~~ 

" - tI d.... ""'",,, ......6. ~lla~ Lnl~U-I~ 'l~n1~LnmnU~·II.l1'\1[lm~a~l~LL U'Ul1~aDu'W~~lJ~ 

I. Ni.ij~~ll~a~l~mllJ'li'ilaDu (Item Pool) mlJYlqll~m~~lluYilC11lJ1-Hjj. , 
~ll.11lJ'li'ilaDUlJln1~1lLLa~jjYll'Wl~liJLVlD{m~'\Ilm~lJYiil~'lJiI~~~ii1Ul'lruanllru~tI'l~lfln~ 

..,. " ," • "'" .t: <:!f2. m'llJn1~a'l1~nalJ'lJllallULLa~~lLlJlIf1TjallU'H<t1~ 1 m~ LLa~a~"lJ,
 

~llJllJ'li'iI~jjArum'WmlJ Lnru'l11illJlilJ1Y11~'li'ilailu (Item Bank) ri illJllllJla~11.11Y1'l~af1~
 , 
, 1!"1"' oJd • l'vh~iJ~ L'W'll~'\I~'1l'l~ 'HL~'lJDailUl1lJYllY111lJmn~'l~~1:~ YI'l~a'll~ 

3, il~lJ1ll"allaeJULLUULailnlililUllJm'la{l~ £~ail~Ylam'li'illilna~~jjm'l 
..,. ,,,,, "" ~ltI~' 1"

l'1-i'i'l~LLl.IlJLLUU Dichotomous lJYll1lJa~~'lnlililm~a~1~\JilailU lJYll1lHul.l ~lJ~liIllnl'l 'H 

YI~LLlJ 1.1 allJl~ CI Laa n'[ tI~LLfl~lJ,h'H'ju n1~1 LYI'll~'H1~'H al n'~ mn LLa~n1~IiI'll'\1ailUYlTllJ 
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