
d 
lJflfl 8 

'l "U.n1'iitJ La-1::'Yl1-\l~il1'Yl £J1 m~::'Yl1-\l n1'ifln H1 i-\1 ~1~ tu"ll EJ-\In1'iL ~1J'Vi'U.f1111Ji' 
.. 'II 'II 

fl El n1'ifi11Ji1 i-\l~fln H1 'l i ~a LLi'ln ~1-\1 n'U.EJ ti1-\l L 'i L~ Elij n1'i1il1J1-\I i1 LLlh 111 £J 'li a'El-\1 

~ El'U. 'l"ll~ LLi'l.n ~1-\1 n'U. L "Ji'U.f1111J a'11J1'it1 L 'U.n1'ia'::n i'l fl1"11 El-\l'l!n L~£JWlr1 £JLLa::'l!n L~£J'U. 
'VIru-\1 'lwi"U.~li£J1Jfim~ntl~ 5 L vhn"U.'VI~El 'tli Eli'l'i1n1'i~1JW-\11'U. 'l 'U.U'i'i£J1n1fl~ij Li£J-\Ii-\l .. 
ntJtl'i'itJ1n1fl~ i.Htl L~ £Jtl L vhn'U. 'VI~El Lli 'VI~El~a i1J tl'Ylf'Yl1-\l n1'iLitJ'U."ll El-\l'll'n L~£J'U."El-\l 
n ~1J~ L~£J'U.i1 £J1i-n1'ia'El'U. ~ LLi'l n~1-\l n'U.L 'Yh n'U. 'VI~El Lli 'VI~El ~ a"ll El-\1 n1'i"El'U.LLtllJ ~'U. 'VilJ 

~ 

LLa::n1'la"El'U.LLuutl n9l';I::L 'VIii El'"n'" 'VI~El 'tli 

f11 t111J ~1-\1 '.1 L 'VI ~1 UL tl"U.i1 El ti1-\l"ll El-\1 u QJ 'V\1~-\1 'l i''Yl i'l "EJu a-1J ~ 9l _!1'U."ll El-\1 n1'l 

' "-' ' d d :'1 .I 1 n o 4 "-' .I ..l.t L 'Yl1n'U."ll El-\1 a'El-\lf11 L;:t&W'll-\1 El1';1 L u'U.u'i:: £J'li''U. 'U.n1'i'VI1f11i'l Eltl L 'U.EJ-\1';11n i'11 LLu'l'Ylflm~n 

Li1J1i1 £Jn1'i~1J ~-\I LU'U. 'ttl'ti~ a"El-\ln ~1Ji1 El ti1-\l';l::ijfi1 L;;t~ £JLLi'l n~1-\ln'U. LL2!i1vf-\l "El-\1 
~ ~ 

n ~ 1J ';I:: 'tii'tJ n1 'ii i'l n'l::'Yh L 'VIii El 'U. n 'U. 
~ 

fl1 fi11J a1~ tuLliL "lft111J L~ £J1rltln ~1J i1 El ti1-\l LL~ L~ tJ1nun a1JU'i::'ll'1n'i';11n~ n a3J .. ~ ~ ~ 

.... ' .., "' ' ' ' :'1 ..I ' ..I .... .r .... 
i'11 El £J1-\I Li'11J1 L 'li''U. f111J11 f1 111J 'U.1 ';!:; L u 'U. 'Yl f11 L;;ta £J"ll El-\1 ~a a'1J fl 'Yl1i'Yl1-\l n1'i L 'l £J 'U."ll El-\1 

U'i::"Jl'1 n'i~ Li£J'U.LLtllJ fl'U. Vi tJ';):: L 'Yh nun tJ n1'lLi £J 'U.LLtltJ tl n 9l 'VI iv 'lli n1 U'l::'ll'1 n'l"El-\1 n a 3J 
~ 

';l::ijfi, L;;t~ £J L vhn"U.n LLa"il-\l'hn1'ia-EJ"U.LLuufl'"U.YitJ'tliij ~a 'l idiiln1'lLtl~ £J'U.LLtl a -\I LU';I1 n 

n1'ia"EJ'U.LLuutln ~ 

';11 n fl1 t111Jfii1 "~ a"lJ El-\1 n1'la'El'U.LLtJtJ~'U. 'VitJ LLa::n1'ia' El\l.LLtJlJ tin ~';I:: L'Yh rl\1. 

Ho: f.l-x- f.l-r = 0 
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n17'Yltl a'EI1Jfl1111 LLtl n9h'I17::'VIi1'11 a'El'l1fi1 Lil.~ tJtl n~';I::Lrl tJ1"li El'11 rl1Jfl1111 LLtl n 9i1'11 

7::'VIi1'11n171tl"llEJ'I19i'1LLtl7"11'ittlL~ tJ1nu.~n7::'Yi1111tJ hia-EJ'I1L~Elu. '"11 L-rlu. 1~ x LUU.fi::LL u. u. 

H o : JJ x - Pr = 0 

H A : JJ x - Pr '* 0 

n7::1J1U.n17"llEJ'I1n17'Yltla'El1Ja'1111~~1u. i1'11 L 71iEl'11L~ Eln a LUU.Ln m'YI"ll El'11n179i'tliu. h 
~ ... 

A I ..... I ..I I 'l ... •t ..1... ... I 

LL~::L~ EJn"li'U. 1 tl"ll El'l1 n ~ 11 tl1 El tl1'11'Yl';l::"ll'1 tJ 'VI L 7111 El n1 a''Yltl"ll El'11 n17fi'U. 'r-41J fl1111 LLtl ntl1'11 
~ 

(ti13JU.iifl1111 LL<i!n9i1'11} .ffu.9i El 'tl L 71 i El'l1tl71';1 a'El1J a n~m::"lJ El'11n17LL';In LL';I'I1 n17'1fn 

9i'1ElV1'11L71';1::~';117m11J'iL1m"liEl'l1n17tlDLa'1itl1111i7711"11'1~"liEl'11 H A LL~::fi1"l1El'11 a 'lu. 

n17\t1 UfU.ElU ru'V\1 ti1fl1111 LLtln9i1'117::'VI i1'11 fi1 Lil.~ tJ"ll El'11 n ~ 11 'il1 El V1'11 a'El'l1n ~11ii 111 n 1 u. ., ~ ~ 

A II A A ~ ... 'II I ..1 •t ..1 ... tl ... ..... 
'Ylfl'Y11-\I Ltl'Yl fl'Yl1-\I'VI 'U.-\1 'U. 'U.fl El L11 a'11 L 'VI tl a'11'Y1';1::11 Eln1 a'L 1J tl'11 L1J'U.L11 El 7::"11'1 n7L 'V\11 El'U.n 'U. 

~ 

<il77n::LL~::n7::1J1U.n17i1 'tl i.t1'VIi'1J n17'Yl t1 a'El1J a-1111~~1" i1'11 L rl tJ1 n1Jfl1111 LLtln9i1'11 
~ ... 

1 I ..1 ... ..... A I ..1 ..... I ..1 A ..1 
7::'V\11-\Ia'El'l1fl1 Lil.~ tJ L 'V\11 EJUn1J n17'Yltl a'El1J a'1111tl~1'U. 11'11 Ln tJ1n1Jfl1 Lil.~ tJ L "11''11 Ltl tl1 

~ ... 

Q,; Q,; I I I 

1. n17LL;J n LL,-,\1 011'1fn Gl1 il ti1\J LLtJtJ ft 3Jtl il\J 011'LL,-, n LL,-,\111 il\J A113J LLGI n GI1\J 
' I I ,d I Q.oo I 

1'tM11\J A1 Li\~ tltl il\J ftiJ\J n ~3J Gl1 il ti1\J 
' Q..O .... I I t d A d 

nTHL';I n LL';I '11 n17"ll'n<il1 El tl1-\l LL1J1J a'11"ll El'11fl1 Lil.~ tJ L "11'..1 L Iii tJ1';1::1J77tJ1 tJ n17LL';I nLL ';I -\1 
~ 

fi1 Lil.~tJ"ll EJ'I1n ~11911 mh..1~in i1 El V1'11';11 ntl7::"11'1n7 l<i! r.Jiifi1 Lil.~ m11 L 'r-41::L';11::';1-\I 'l u. H 0 q 
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, ..l.f ..I ... .., ' ' ' ..I ... ... :'1 
L 'U 'YI'UL ~1 Ln tJ1-n B~n'U~l'l111 LL~ n lii1~1'::'VI11~ a'fl~f\1 L\l.a tJ LLa:: fl1~ fl ~ n11'LL"il n LL';J~ L u'Un11' 

LL"il n LL';l ~ n11'in i1 fl th~ 11il tJ n11' Li3J"ll fl~ f\1111 LLiil n c;i1~1'::'VI'h~~h L;l,~ tJ"ll fl ~ a'tl~ n fi 11 
q q 

i1eth.,'J 

a-11 11 i1 n fi11i1 mh~'VI it" ti1l"il1nti1'::8Jf1n1'"ll a \I fi::LL wu. X LLa::ii n n fi11'VIi1.., Li11"il1 n 
q q q q q 

ti1'::"Jr1 n1'-n a~fl:: LL 'U 'U Y fl1'U 1 t\Lfl1 L\l.~ tJ"ll tl\1 LLc;i a::n fill LLa::'V\1 f\1111 LLiil nc;i1~1'::'VI'l1.,'1 
q 

i'i1 L\l.~ EJ aa~n fi11U LLa::1'1 EJ~1"Ut:.~ a n ~11i1 t1 ti1..,"il::aou1!1'U 'ttl titi,-::Glf1 n1'"ll t~\ln ~11i1 mh" 
q q q 'II q 

~ .... ,..I .., ' .... .., , 0 .... .., 0 ' ..I -u'" LLa::La a nfi'Yia"fl.,'J"ll B\llil1 a tJ1~"li'U11il Lfl EJ1nou L "U'YI1"Ua~ Llil tJ1 n-u LLa::fi1'U 1 mfl1 L;l.a EJ 
'II . 

fl1111 LLiil n c;i1..11'::'VIi1\lfl1 L\l.~ tJ 1'1 tJ\11"Ut:.~ a rl'1n11''YIIil a a\ldn,-::'Yi1'1i1 '.1 '1.1hhn~~1'" 1u 

'VI1fi1111LLiilnih\l ~1u1-u (X- Y) ria,-tln11'LL-;JnLL-;J\In1~ini1t~E.i1\ILL'U'Uti11"lltl..1fl1111 
'II q 

I I I ..c:J I ..... I 

LLiilnlii1\11'::'VI11~fi1L\l.atJ"liB\Ia"a\lna111il1atJ1..1 
q 

n11'L i'n11' LL -;J n LL "il\1 n1 ,-in i1 a E.i1 "'U1'1'tJ1 tJ 11 f\1111 LLiil n c;i1 ~ t~:: '1. 1'-;J::tl,-1 n D 
1'::'VIi1\l X LLa:: Y L~B H 0 LUU"il'i~ 1.un11'i'Ua-1-uaaua1UL~EJ1n'Ufi1111LLiilnil1\l 

1'::'VIi1~a'a\lfl1L\l.~tJ L'Un11''Yllila'ti'Ua'11~i1!1U H 0 ti1UL'VIqj3Jmi1'V1Uiili1 .Ux LLa:: .Uy 

'1.1iLLiilnii1~nu (a11~i1!1'"i1..1a-11111'mi1'V1Uiili1 .ux- .Uy = +4 LLiin11"iua-1ua-aua1u 

3Tn Lli\h 'ttl tif11r1111 L "li-u Ju) 1 Ulil aud rl'1fl"ll a\191'1 a E.i1~r1 nti11-;J1 naa\ltl1'::"lf1n1' LLa::ti1 
'II 'II 'II q 

i'i1L\l.~EJ"lla\la-a~ti,-::"Jr1n1'L'Yhn-u L~1-;J::rnJi1'U1\IYi x 111nni1 Y 'Yi1li x - Y 

\hLtiG'fi'i1u1n LLa::u1~~ x \tmmi1 Y 'Yi1L~ x - Y ib'1.tlai'i1au L~avl~1,.m1i'i1 
'II 'II 

' ' ..I .., !'I .-.., ~ ' ..I 
t:.~a1'111"ll tl~f\1111 LLiiln lil1\l "11 tl\lfl1 L\l.a tJ"ll fl\111U"il::Lu'UflUEJ~\I'U 'Ufl1 L\l.a EJ"ll a.."Jn11'LL';ln LL"il.."l 

'II 

n11'ini1aE.i1\l"liB\Ifi1111LLiilnc;i1~ X - Y Liluflouu L~tlfi1111LLiilnc;i1\11'::'VIi1"i'i1L;l.~tJ 
'II 

tl 
!'I .- "I "'.., .., .- o .., • ..I 

"11 fl\1 a'tl\1 1'::"Jr1 n1'LuU~'UtJ L 1'1"il:: L"Jra'ty an lYnL ,U X-Y a'1'VI1''Ufl1 L\l.a EJ"ll B\ln11'LL"ilnLL"il\l 

n11'ini1aE.i1\l"llfl\l X - Y LiitJua,-tiL~Lilu 
q 

II : 0 rx-'i 

,u-- ,U- = 0 X y 
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1~ r.nf1 'U fi1 L\l.~ r.J"ll Eh'ln1'nL';ln LL';l"nT~-ini1El th""ll El"fi113J LL~ n9i1"':i::'V\11" ft'El" 

fi1 L\l.~ r.J L 'Yh rllJ fi113J LL~ n 9i1"':i::'VI11" fi1 L\l.~ r.J"ll El" ft'El" lh::"Jn n':i 

p-- = p-- p-X-Y X y 

1.1 
Q.ll Q.; I I I 

n11~ft~~n11~~n~~~n11~n~1nu1~~n~A11~~~n~1~1::~11~ 

I ..; 

R1LQftU 

L1.1.n1':ii1':i1';11i':i':i3J"lr1~"lla"n1':iLL';lnLL';l""lla" X - Y L':i1';l::ft'3J3J~U':i::"lr1n':i • 
• I ~ ' d ' ~ A ~ 

"l1El"fi::LL1.1.1.1. X u':i::na1J~1r.J: 4, 6, 8 L~':i1::11n1':ift'1Jft'11.1.ft'El1Jft'11.1.tl13J11El:: L':i';l::Ln~"ll1.1. 

n1"n1':ii~n':i::rh" 'liii~a L ':i1';l::ft'3J3J~11u':i::"lr1n':i"l1El"fi::LL 1.1.1.1. Y U':i::n au~1 r.Jfi::LL 1.1.1.1. • 
ft'13Jfi::LL1.1.'1.1.: 4, 6, 8 L"li'I.I.L~r.J1rl1.1. n1ini1mh""111.1.1~ft'El" 1~r.Jn1':i~3J LLa1L~fl'l.l.';l1nLL9i • 

• I ,.. ""' ' ..1 !'I ~. I~ ~ ,.. ' ..1 ..1 !'I ~. I~ ~ ' 'I ' 
a::u':i::"lr1n':i ';1::3J9'11Elr.J1"'YILu1.1. Lu L~ 9 LL1JlJLLa::3Jf11Luar.J'YILu1.1. Lu L~ 9 fl1 L1.1.LL~a:: 

u':i::"lr1n':i ~"LLW~"'ii1r.J~1':i1" 8.1 

9'11':i1" 8.1 mi3Ji1m.h"LLa::fi1Lu~r.J"lla"na3Ji1m.h""lla""ll'l.l.1~ ft'a" ~Ltl'l.l. 'u'i (n1':i-in • • 
i1m.h" 1~r.J1~fi1.1.} 

l.h::"lr1 n':i"ll El" fl:: LL '1.1.1.1. X 

4, 6, 8 

f.lx = Pr = 6 

u':i::"lr1n1"11El"fi::LL'I.I.'I.I. Y 

4,6, 8 

Ux = Uy = ~[(4-6) 2 +(6-6)2 +(8-6)2 ]/3 = 1.633 

na3Ji1m.h"';l1nU':i::"lr1n':i X X na3Ji1mh"';l1nu-:i::"lr1n':i v y 
• • 

4,4 4 4,4 4 
4,6 5 4, 6 5 
4,8 6 4, 8 6 
6,4 5 6, 4 5 
6,6 6 6, 6 6 
6,8 7 6,8 7 
8, 4 6 8, 4 6 
8,6 7 8, 6 7 
8, 8 8 8, 8 8 
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Liie:h1';11nmi2Ji1e:Jr.hn.h:"lf1n~ x LLa:m~11i1mh~';l1nth:"lf1n~ Y LL~a:na11 
q q q 

..., I d I ..... I ~ I tv I ..., ::. #II I I I A 

~1flr.J1~2Jna2J~1e:Jr..n~'YlLL~n~n~n~ 9 na11 ~~~~ ';J:2Jfl"liEI~fi112JLL~n~n~ 81 fl fiE! 
q q 'II 'II 

- - 0 I d ... 
(X- Y) ';11~1~ 81 fl 'lf~LLa-~~~~~1~1~ 8.2 

'II 

~1~1~ 8.2 fi112JLL~n~1~~:-r~·h~fi"liEJ~fi1L\l.~u"liEJ~na2Ji1mh~ (X- Y) i1wi'u'Ylnfi 
'II q q 'II 

9J1mh~"11El~ X LLa: Y 

y 
x 4 5 5 6 6 6 7 7 8 

4' 0 -1 -1 -2 -2 -2 -3 -3 -4 
5 1 0 0 -1 -1 -1 -2 -2 -3 
5 1 0 0 -1 -1 -1 -2 -2 -3 
6 2 1 1 0 0 0 -1 -1 -2 
6 2 1 1 0 0 0 -1 -1 -2 
6 2 1 1 0 0 0 -1 -1 -2 
7 3 2 2 1 1 1 0 0 -1 
7 3 2 2 1 1 1 0 0 -1 
8 4 3 3 2 2 2 1 1 0 

AA I I l...l!'l'iltl\'1 ... I ...1 
L2J EI'Vi';l1~tll.1n1~LL';lnLL';J~"lJEI~fi112J LL~n~1~~:'r\11~'Ylnfi'Yl Lu~ L L~"ll El~fl1 L\l.a r.J 

q 'II 

"11EI~na2J9J1Eith~ ~~LiJWJiEJ2Ja';l1n~1~1~ 8.2 ~~1~1~n1~LL';lnLL';J~i..1if 
q 'II 

~1~1~ 8.3 n1~LL';JnLL';l~"JJ El~fi112J LL~n~1..t~:'rli1~'Ylnfl~ LU~ LtiL~"ll El~fl1L\l.~ r.J"ll El~n a3J 
q 'II q 

i1mh~ ("liEJ2Ja';l1n~1~1~ 8.2) 
'II 
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I ..; 

A1LiUUI 

((X- Y) f J[(x- r)- j.t~-y f = J(~- -y) 
-4 1 (-4Y 
-3 4 4(-3f 
-2 10 10(- 2Y 
-1 16 16(-tY 
0 19 0 
1 16 16(1Y 
2 10 1o(2Y 
3 4 4(3f 
4 1 (4Y 

n= 81 

(-4l +4(-3) 2 +10(-2) 2 +16(-1) 2 +16(1 2 )+10(2 2 )+4(3 2)+42 

81 

= 1.633 

L'\.1.91 a'U.d'L 71i'LLiTl1 fi1 LU.~r.J"ll a,m17LL~mL~·.1n1,-ini1mh\l 191 un17~~ 
~ ' 

I I I I .d I ...., I I Cl,.;l I 

"ll £1\1 fl11 ~ LL91 n 911\I,::'V\11\1~"11 £1\1 fl1 LU.a tl"ll £l \1 n ~ 3.1911 £l r.J1\I j.t x -Y L 'YI1 n1J fl11 ~ LL91 n 911\1 

7::'VI11 \1 a'£1 \1 fi1 L\l. ~ tl"ll £l \1 th::'lf1 n, p X-Y L 71 j'~ 1 tJ '"h n17 LL ~ n LL ~ \1 n1 ,i' n i 1 £l r.i1 \1 

"ll£1\1 (X- Y) ~::Li1-u.n1,LL~nLL~\Itln~iLdaa-a\lth::'1f1n7J\I.Lth.~n1,LL~mL~\Itln~ i\17tl 8.1 
~ 

LLa::n17LL~n LL~\1 n17i'n i1 a r.i1\I~::L "li'1 ~,tltln~ LL~11 a-a\ltl7::'1f1 n7J'" L~ L u'U.tl n~ LL~ 
~~ 

i1'VI i'ufi1"ll £l\lli1'U.Lfl r.J\1 L1.J'U.li1917\11'U.~::Ltl'U.L rh L 7 fl191 au~::;f-u.a r.i nu i1 £) r.i1\l ~1\1 ') L tl'U. ... ~ 

A ....... .:r,...., 
a a-7::91 a n-u. 'VI ,£l"li'U.91 a n-u. 
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22 

20 

18 

16 

14 

12 

10 

8 

4 

2 

-4 -3 -2 -1 

(X -f) 

,-tJ 8.1 
'II 

0 1 2 3 4 

n1"l'Gf1Ji1 a ci1~ LU'\.I.B ~,-::<;] mi'\.I.Ld ma amun'in~tJ,-::mlu LU'\.I.fl::LL'" '14"11 a~ y i.liii 
q 

B'YlnYHHiu n1"'L~ an ~111'in~tJ,-::n au LU'\.I.fl::LL '14'14"11 a~ X LLa:: l '14'Yl1~n iu n'\.I.~'HJ n1"' 

L~ an n1"l'Gf1191111t1n91 L~ a mnn ~a~tJ,-::"Jr1n"' 
q 

n1"l'Gf11i1 a ci1~~i.1i LU'\.I.B ~"'::<ii an'\.I.Ld ai1 a ci1~ L~ U1 n'l4n n l"lf~1'V\-ruJ~ ~a~ 
q 'II 

L~ a'" L"lln1"'U ihT~ 'VI7m11i1 a ci1~,f'"~1'V1-ru~a~L~ a'" L"llnniufil '14U1~n,-ni. L "'1-;J:: 
a.J 'II 'II 

~';11"'tu.1 L Vi u~n"'::U1'14n1"'~1 'V\-rui1 a ci1~~ LU'\.I.B a""l'::<ii an '\.I. l '\.I.U'YlU . 
~1'\.I.LU U~ L U'l4111il"'!1 '14"11 a~ n1"'LL ';I nLL';l\1 n1"'-in i1 a ci1~"ll a~ (X- Y) L~ U n 

"" • • • ..I 'I ... .., .., .. 
fl1111 fl a191 L fl a a '14111il"'~1 '14"11 a \I fl1111 LLil n 'i11~"'::'VI 11 ~a-a~ fl1 LQa u LLa:: L "Jra-ru an 'IYtu. 

~ ~ 

a x-v tl1 fi1"'LL';l n LL';l\ln1"'-inc;l1 a ci1~tJ"'::n aU~1 Ufl1111 LL'il n <ii1\I"'::'VI'l1~ fl1 LQ~ U"ll a \I 

n a1Ji1 a ci1\l~ LU'\.I.B ~"'::<ii a n'\.1. Gf1'14Lfl U\1 LU'14111il"'~1'14"11 a~~'"~ a 
q ~ 

ME 631 (ME 731) 195 



u-- = fu~ + u~ 
X-Y V X Y .......... (8.1) 

"x.v = c-~3)' +C~3r 
= 1.633 

R-\1Ln91i1n1~fl1'\.n tu."l1El-\IW1"U.Lfl U-\1 L'U'\.UJ191~_!1'\.W;J1nia~a 1 'U.911~1-\I 8.1 LLa::911~1-\l 8.2) . 
.::1 I I .... I .... .., AI 

llfi1Lrnn-u. Lrnnu 1.633 'U.'U.fiEI ux = ur = ux-'1 

s-- = ~s~ + s~ X-Y X Y 
.......... (8.2(1 )) 
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t 'U.nT~'Yl~ a'£n.Jfl11ll LL~nGh"1::'VI':h" a'eH~h Lu~ u~ Ltl'U.e a'1::~ ar1'" L 11 a'12J11tl 

fi1'U.1tu.fl1th::ll1tu. "z" L~El z LU'\.1. (fl::LL'\.1.'\.1.- fl1Lu~tJ)/ ~1'\.I.Lflu"LU'\.1.111~1!1'" L'U.n11 

ini1m.h"n11LL~mL~""lleJ"fl11liLL~n~1" fl11liLL~n~1..1tiEJfl::LL'U.'U. X- Y LU'U.fl11ll 

LL~n~1""JJEJ"fl1Lu~tJ LL~:: s x -v LU'U.n11th::ll1tu.~1'U.Lflu" LU'\.1.111~1!1'" 

of variance 

"z" = (X- Y)- ( f.ix - f.Jr )hyp 

s x-V 

~111~~1 L11El1~LL'Yl'U. a~ In a1'VI'l1.J a} LL~::LL'Yl'\.1. a: In a,'VIi'U a~ 

a- - = X-Y 

a'~1dLu'U.1uL~~ a~ LL'iln~1"~1n a~ L~EIU1::3J1tu.a'El..1fl112JLLU1U11'\.1.~1n 
'II X y 

i1mh" ~::'ti: 

.......... (8.2(2)) 

tl1 a} LL'ilfl~1"~1n af LLa1LL~~::n11U1::3J1tu.n~lllii'1EJ£j1..1~::a'liUtln1.J~h 

u1::-a1n1 rnul!ii"liEJa'li~~!1'U."lleJ..1 homogeneity of variance J" s~ LL~:: s~ d]'\.1. 

' .1 .1 .1 .1 .,. "" "" .1 ..l.f "" "" ' fl1u1::111 tu."ll El" fl112J LLu1u11 'U.u1::"1f1 n~L~ tl1 n'\.1. tl1 n11u~::111 tu."JJ El" 'Yl"JJ'U.n1J'il1 eJ tl1" 

~:: l"li"li Elll~~1nrf" a'El"nalllii'1 EJ£j1..1 LL~::'th LU'\.1. single pooled estimate "JJ EJ..1fl11ll 
'II q 
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LLthtl'l1'1.n..h::'1f1n~ (Li'i'lJin~nr s~) 1~ ui1'tl "n1'ltl~::111 m~~ .. "1Hh'lfl1111 

LLtl'ltl11'U.tl~::'1f1n~ '1111 1ii-\ld 

~2 -
vest -

sum of square of deviation scores 
degrees of freedom 

ss 
df 

L~1W11111Cl'Yi1tl~::111nL'l111 (pooled estimate) -;nnfteHi1£Jr.h-\l 1~un1~1111 
0 .... .I I caJ I t; 

(pooling) ~ ii11J1n"ll el-\ln1 iii-\! ftel-\1"11 el"fl::LL 'U.'U.fl1111 LlJ r.J" L1JW;J1n LL~ii1::~1 a ll1" LLiil::'ll\1~~1 r.J 
... ..I ..I ... ..... • ..... 

~iil1111"ll a -\I 8-\lfl1 LW~'Yl L n t.l1"ll a"nun1'l~111 ~ au1 n"ll a -\I n1 iii-\! ftel-\l(pooled sum of 
..... .t 2 ... 

squares) ~-\I'U.'U. sP flO 

= 

198 

SSx +SSr 

(nx -l)+(ny ·-1) 
.......... (8.3) 
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S-- = 
X-Y 

SSx +SSr 

n(n-1) 
.......... (8.5) 

... • ' "'.l..t • ... 
L3Je:JL~1f\1~1tu. t ~13J~~~~el LlJ~LL~:::f\1~1tu. Sx-'1 ~13J~~~ 8.4 ~~el 8.5 t 

~ d 

~::LL~nLL~~~111n1~LL~nLL~~ student ~1£J (n x -1) + (ny -1) e:J~fi1La"~ 
0 Q,.oo A -J .... I I I .=1 

t a-1~~un1~'Yl~a-e:Jua"llli~~1~Ln£J1nufl113JLL~n~1~~::~11~a-e:J~fi1Lu~£J 
~ ... 

= (X- Y)- ( ,u X - ,Uy) hyp 

sx-V 
.......... (8.6) 

2.1 n1~'t1~ftil1.Jft3J3J il\i114,-::'M-j1"ftih1A1 LQ~ uihii,..fift,-:::91 ilfl'l4 .. .. 
rR"Jillh" ~1nn1~~m;1fl1111a"13J1~t1L ~n1~ehw11 e:J~ L~nfhjfl1111~~un~l ~n1~ 

eh~L{iel~~1niifl113JUn'Vde:J~'Yl1~a"11el~ (dyslexic) ui'uth~ L~£Jn1~11-3 Blue plastic 
~ 

overlay u~ reading material 1~L~£Jlli (Williams) LL~:: fltu.::: (E.W.Minium and 

others,1993:308-309;citing Williams and others.1992) 'Yl~a"ll~~!1~';h 

Ho: J.lx- ,Uy = 0 

H A: ,u X - ,Uy '¢ 0 

li'~::iu,r£J"1fl'ru 5% (a= .05) L~n~unrde:J~'Yl1~a"lle:J~-;i1~1~~iuifl~ tlmfll 
., 'II ~ 

ri1~~~ LU~~rt~"ll el~ a"e:J~n all -nell!~ "1~i'uiJru~1ULL~::n1~fi1~ 1 tu.tlnt11~ 1tu.L ~~1~1~ 
~ 'II ., 'II 

8.4 

L~1t11~1ml~£Jn1~~1 nx, :Lx. LX 2
, nr, :LY LL~::: LY2 L~~dii 

fl::Lm~ 12 f\::LL~~1l1£JL~LL~~::L~e:J~l"ll LL~L~1EJ~fl~L'lfa-~~ 8.5 fi1~1tu. t L~~1::i1 
'II 

nx = nr LL~::L~1a"13J1~nli'~~~ 8.5 fi1~1mth sx.v LL~3T~~miie:J~&i~~~~~::: 
~ 111.1 d ... I d .... ... ~ I .... 

~~1~a-e:Jun~::u1~n1~'Y11 LlJ 'll'~Llle:J nx '* nr L'lf~L~£J1nUL3Je:J'Yl~a-e:J~L'Yl1n~ 

.ff~~ e:JLU L ~1fiTt.n W.a"el~tl1Lu~£J L w.ff~~(1) LL~:::~~U1n"lleHri1&r~ a"el~"ll el~fl::Lm~ 
d l .t d ~~ .I I d , ' 

f\113J LU [J~ LlJ~ Wll~ 'Yl (2a) LL~:: (2b) LL3J11 a"e:J~n1~1J~::3J1 W.a"1~LU [J~ LU~3J1~~!1~ Lll 

-;l1 Lil~~ e1~t11~ 1m LL~1 ~n1~1Jni~~::t11~1W.LL~::~1 £J~1~3T~~1 £J LL~::n1~t11~1 m~ 
-;11LU~~::l~LLa"~~ .ff~~ (3) LLa"~~n1~fi1~1W."llel~ t LL~::.ff~~ (4) LLa"~~n1~~~1~a"elU 
el~fl1 La"~ i~ L nlir:h L~ e:J L ~1 ~~1 ~ a"e:JlJ a"ll 3J 9i ~1~ i1~"ll e:J~ f\113J Ll.i LL~ n <ih~~::'VI':h~ a"e:J ~ 

~ ... 
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I ..1...1:-1"' ..... 0 ...... 'l~""' lA 

fi1L~LHJ'Y1Lu'U.Ela'"i::lilEJn'U. "ii1'U.1'U.El-\lfl1La'"if1El (n x -1) + (nr -1) W'li'U.'Yl (5) fl11ntllil 

'l!El-\1 t l~"i11nlil1'11-\l o L'U.fl1fi~'U.1n 
0 0 .... A .I .... I I 1 d 

lil1'11-\l 8.4 f\1'\.1. 1 ma-1~"il.l 'Yllila'Eil.l a-ll 3J lilt1'U.L m.n nufi1111LLiil n lil1-\l"i::'Vn1-\la'El-\lfl1 L\UHJ 
~ ... 

~ Lii'U.aa-'1::~ mi'" Lhwi'un1'1'Yllil ~ EJ-\1 L~n~~ir ru~1'Y11-\1~1'U.8'3J El-\1 'l 'U.L~EJ-\In1'1ei1'U. ., 

Blue overlay Clear overlay 

X y xz y2 
70 50 4900 2500 

80 40 6400 1600 

90 50 8100 2500 

80 50 6400 2500 

50 60 2500 3600 

80 60 6400 3600 

70 60 4900 3600 

80 40 6400 1600 

70 60 4900 3600 

80 70 6400 4900 

80 60 6400 3600 

70 80 4900 6400 

LX= 900 LY= 680 LX2 = 68,600 LY2 = 40,000 

- LX 900 y = LY 680 
56.7 (1) X=--=-= 75.0 = --

nx 12 nr 12 

(2a) SSx = LX2- (LxY 
= 68 600-

9002 
= 1,100 

nx ' 12 

Sx = ~= ~ = Mo = 10 
1 1 
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(2b) ssy = ~ Y 2
- (Ly) = 40 ooo- 6802 = 

~ nr ' 12 
1,466.7 

Sy = rK = J1466
.7 = .JB3.3 = 11.5 vn:=t 12-1 

(3) t = 
( 

SS x + SSr )( 1 1 ) 
(nx -1)+(nr -1) nx +~ 

= (75.0- 56.7)- 0 

( 
1100 + 1466.7 )( 1 1 ) 

(12-1)+(12-1) 12 + 12 

= +4.11 

(4) df = (nx -1)+(nr -1) = (12-1)+(12-1) = 22 

(5) fcrit = ± 2.074 

n1~i"iul~ : UDLa'li H 0 

~a"lleh1n1~'Yl"a'B1JLLa'~h'li~JU 8.2 fi1"lleH t ~'~i'u~n1uu'iL1mn1~UDLa'1i 
i~Jufl11:1JLL~n~h~';l1nfi1~riTVIU~ lu H 0 ~ a-~ui1aJuijfl113J'I.i.1~::Li1wtl'eHJ"ll a~n1~ 

~ 

U~1n!Jn1 H 0 LUU~'i~ i~Ju~~UDLa'li H 0 ~1uiiu"llEl~L"ll1a'1tli1 the blue plastic 

overlays 1J'U. reading material tJi'utJ~~n~::1J1Un1~L~tl1n1Ja'1ti~1LLa::"lhUtli'utJ~~ 
~ ~ 

fl113J a'13J1~rlL un1~ei1U"ll El~ L~ n~ijfl11111JnY.dEl~'Yl1~ a'3J El~ L~ tl1 nu n1~3J El~ L v;'" 
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df = 22 

.¥ .J 
~'U.'Yl = .025 

.¥ .J 
~'U.'Yl = .025 

0 

t: -2.074 +2.074 foht =t4.11 
.I .,. .,j "" • • • ..I 

~lJ 8.2 n1~'Yl Iii a-au a-1111 lil\1'1'U.L mn nuf\1111 LLiil n lil1~~::'V\ 11~ a'Eh'l fl1 L\l.tHJ 
~ ~ Q 

a-llllii~1'U.LLu~'11iiHifl'Y11~ a = .05 
~ ... 

0 - ... fl11'lii1L""fl1'U1lilft01J'V11\1Lfltl"l 

a-1111ii a-1'U.thfl' ru 1 'U.n1~fln '!Y1 L~n~~fl1111 ~fltlniil 'U.n1~~Tu. L il.a~~1 n~fl1111 
~ .. 

un~1a~'Yl1~a'11a~ Lfill~t1'U.~1Yh the blue overlay ui'utJ~~n1~EiTU.L'U.n~md nT~ 
q 

'Ylfla'alJ'V\1~ Lil r.n';l::ii B'U.itJ a'11llii~1Wh~ LL~::a-11 llii~1'U.LLU~ ';I::Li:J'U.i~d 

H o : JL x - Pr = 0 

H A: Ji x - Pr > 0 

~ ... q ... 

1J~L 1 tWll a.:J n1~U ~ L a'1iL U'U.a-1'U. vf~'V\ llfiL 'U.'V\1~ ~1'U.1J'U."ll a~ n1~LL ';In LL';J.:J n1~in 
i1m.h~"lla.:J (X- Y) ~U 8.3 LLa'fl~a'tl1'U.n1~m n1~fl1'U.1nt."lla~ t L'V\iia'U.n1Jn1~'Ylfla'alJ 

~ 

\'1 ..,... • 'I d ....... 
a-a~'V\1\1 LL~:: Lfi~1Jfl1 t = +4.11 L 'U.nT'HL';JnLL';I\1 t '11'\1 B\lfl1 La'~L 'Yl1n1J 22, t = +1. 717 

LLtJnLLll::~fi~1'U.1J'U. 5% "lJB\Ifh~';I::'V\1 LL~::fi1 t liln L 'U.lJ~L1nt.U~ La'li 
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df = 22 

Area= .05 

0 +4.11 

tl 
.. ...1 .. ... 

~ 8.3 fl1"'r'YliltUlUtUI~fi!1'"'Yl J.lx- J.lr = 0 a"ll~fi_21\UUh1 J.lx- Pr > 0 
... 
"llalla~1nfl1"i1..1 8.4 

'II 

1. LLtia::i1 mh.:~nmill~1nti,-::"Jf1n-r"ll a.:J3J'U. 
'II • 

2. a-a.:~nalli1mh.:~~a-ll~a.:~Laan Lil tJea--r:: • • 
I .... I I " d 

3. n a11fl1 a m.:~nn a-ll il1 tJn1"iLL 'Yl'U. 'Yl 
• 'II • 

4. n1-rLL~nLL~.:Jn1-r~11"lla.:J (X- Y) LU'U.Ltlfi111Lfl.:Jtln91 • 

3. nTnu~uuLnuu~bLUt~U'IIih1ftih1nstaJi'la!i1\Jrlla.iiirt"i::c;lan" • 
1 'U.i1-n' an a'U.L "'r1 L~n a11n.:Jn1-rLa ana-a.:~n alli1 mh\ln a lla:: 10 fi'U. nali'V\'rt\1 • • • 

fi1U fill a1 ~1""rfl1ll tl n 91 ann all~ it.:~ fl11J fill aTV11""rL fl tiL Yl lli 911 ij'U.L a 'YI fl a-au n1 -r • • • 
11 a \I L ~'U.ri a 'U. fl1"'r'Ylfl a a \I ~ a.:J~1fl'Ylfl a a.:~ LLa1 L~'Ylfl a-au fl1"'rll a \I L ~\La n flf\1 fl1""r1il-d' 

ICill I Q; :' • ,llld I 

L"'rtlfl11n1-raamLtJtJfl1"'r1fl'111(repeated - measures des1gn) L"'r1~::ll 10 fl"lla.:Jn1-r 
'II 

i\ILflfl ~..1LLfia::~1ila-1-r::mh\IL~tJ1n'U. (same subject) tl-rdtJ"JrU"lla\liin1-rif "1i1t1afl 
'II 

fl11ll LLfl fltl1-:J"'r::~11\la"a\l n all"ll a\lfl::LL 'U.'U.L 'U.fl1-rin i1 a ci1\1Lil tlfl1"'r~ll ;\l,f 'U.th~i'u • • 

ME 631 (ME 731) 203 



nTn'h~'lutfi"llo.:tnT·n~·,nn9lfi1 Y LiJ'Ua-1'1.4~9111';1a'OtJ 19l£J(~ioill~ulfnu) fi1Lo.rn:: ... 
"lJ 0-3 X LLa::n ~11911 mh.:t ,3-i a'11111fln ~1111 LU'\4~ a'1::~ on'\4 

~ 

n ~11911 mh.:t 01';l;t'\4ntJfl1111 LL91 n ~1-:t~L "Jf 1 '1.4n11'Yl9l a o.:t L "li'\4 n11'Yl9l a o.:t1911 ij1.4 
~ 

A L 1101';1~';111tu.111LL ~~.:tfl1111 LLthth11.4(extraneous source) "ll O.:tfl1111 L~ tJ.:tLtJ'\4~1 
1~';11nfl1111 LL9ln~1.:t 1 '1.4n1111 o.:t L ~'1.41::~11-:t LL~a::tJflfl a~ Lao n';l1nn11'*11 L 11 a'11111rta9l 

~ ~ 

fl1111 L~ tJ.:t LtJ'\4 191 tJiu fi ~a i11 t)'Ylfri EI'Ul '1.4n1111 0.:1 L ?;\.I. ~" L7£J n11 matched-subjects ... 
design i.:~Jua-O.:ta'111:gn"llO.:tflLL1n"llO.:t911oth.:to1';1LU\.I. 20-40 fl~a'0-301-;)LU'U. 20-20 ... ... 
LLa::9iEI ']1tJ L~On11i.:tLn9\LL~a::~l91£J1iU fl1"1JO.:tfl::LL'U.'U. Y ';l::LiJ'Ujj1'1.4~ill~'U.lfnufi1 
"lJO.:tfl"llO.:t3J''U"llO.:tfl::LL\.I.'U. X LLa::fi1"llO.:t X LLa:: Y 13-ia-1111'Hln~1111LUU~a'1::19l£J ... .. 
a'lltJ1tu. ... 

. ......... (8.7) 

..I d ..I I d 
Lll 0 u x fl Ofl111Jfla19l Lfl a O'U.111911!1'1.4"ll O.:Jfl1 LO.a tl"ll 0.:1 X 

... ..I 0 d 
u- fl Ofl111Jfla19\Lfla 0'\4111911i1W.IJ O.:Jfl1LO.a tl"lJ0-3 Y y • 

p xr ~oillt11::i'Ylfa-~illw'U.i~1wi'uth::"JJ1n1"llO.:t~"llo.:tn1119l X LLa:: Y 

a,.oo I liS ... ~ 0 ..... 

a-.:tLn9111a'911 8.7 L ~llO'UntJa-911 8.1 (a'911fl1111fla19\Lflao\.1.111911~1'1.4a'1~1tJ ... ... ... ... 
n~lli1m.h.:t~Lij'U.~a'1::9im11.4) £JnL1'1.4~1Wi'tJ~';IU~9l'ti'1£J (- 2Pxvuxur) n1 p = 

.- .., !"I .- ..I 'VI o .,. .- d'l .... I ,. 
0 ~';l'\4lf9l'Y11£J';l::Lu'\4~'\4£J LllO ~ll'Yl111.J~11111L9\El1 ~911'Yl ~"1Ju1::111nL U_x.y flO 
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.I ..I ' ' ' ..1 ..1 
n11u1::111 m~1111~ a1'il L~ a EJ\1.111'il1i1\l."ll a.:~~1111 LL!il nli11-i11:'VI11-il ~a.:~~1 L\l.a EJ'Yl ... 

"1~a~1::~mru 

.......... (8.8) 

n11U1::2J1 t\.1.~1111~ a1 'ilL~~ El\1.2J11i11i1\1.~1'VI i'u n a 11 i1 El th.:!~L~ LU ua ~1::qi El n \1, 
... q 

..1 ..,.I ' ... ' ... ..,.I... ... ' ... ' ... ~ ... 
L 1J E.J-:1 LlJ U Lu ';11 n n a 11 li11 El EJ1-ii'VI U.-:1 Lu U-il Eln n a 11 'il1 El EJ1.:1 'VI \1.-il L ~11::\l.::\1. \1. L 11 'il El -il 

q q 

LLua-:~~1111LL'iln~1-il"'i::wh.:~~a.:~fi1L\l.~m~·fi1 t 111nn'l1fi1 z n11~1U1nL"liEI.:I t 
'II 

~'VIi'un11'Yl'il~au"ll a.:~~1111 LLiiln ~1"1::wh.:~ ~a.:~fi1 L\l.~ EJ~L~ Luua ~1::qi m1u~ a 

{X - Y)- (J.Lx - f.Jr) hvp t = J• 

Is! +s! -2rs-s­'\j x y X Y 

.......... (8.9) 

.,~ L 'VI~ El\l.n1Jn11'Yl'il~El1J~112J LLiil n~1-il"'i::'VIi1-il ~El-ilfl1 L\l.~ E.Jii Lilt~. a ~1::~ ant~. "li El 

~1111ili1U"ll El-i1~112J LU\I.LEln~wfi (homogeneity) "11 El-ilfi112J LLU1U11\I. .,~ L uu"li mh'VI \l.'il 
q ... 

~1WI1Jn1"'i'Yllil~El1J1::'VIi1-il ~El-.1fl1 L\l.~ EJ~L~ LU\I.a ~"'i:~ El nu El cl1-.1 L "'inli112J 'Yl1-il Lthm"ll El-.1 

"ll\1.11il"ll a-.1n~11i1 a cl1.:~ Lilui.:~ ~1fi ty"ll a.:~ n11a an LLuui1 ty'V\1 

ti1n a11 i1 a cl1-i!"ll\.1.1'il L~ n LLa::ii~t~.i1\l.fl1111 L ~ai1U1::"lf1 n"'i(parent population) 
q ... 

L~Ltl\.l.ltl'-.1unil n11'Yl'il~a1J'Yl1-i!~il9l "nonparametric" a1';JLUt~.1nn11~L'V12J1::~11ni1 
a-il fl1 L~'i~1'VI i'u n11'Yl 'il ~EllJ"ll El-i! fl1111 L~ LL'il n ~1'111::\'1 i1.:1 fl1 L\l.~ EJ ~L~ LU\I.a ~1::~ a rl\1. 

~1V~i'ui1acl1.:~~L~Ltl"a~1::~anu a.:~fi1L~'i~a 
df = n- 1 

..I !"I • , 
L11El n Lu\1.';11\.1.1\.l.~"lJEI-ilfi::LL\1.\.1. 

'II 

3.2 n1"'i't1(jU'fil'U~3J3J&l~1" L~il~il\JfhL\1.~ !.1 laJLiJ"o~"'i::Glilll" 
q oU 

fl"'iEI'il11 L~aanuuun111iu 1'ilu~1lll'm'iuu 30 ~\I.LLa::iufiL~ 15 fi 1'ilEJ 
'II q q 'II 'II 

LU\.I.fl\.l.iiiifi::LL \1, \1, 1mtL~ U\lrl\1, \'\~ElL fhn\.1. LL&t11"lin11~2J L ~a 1 iflt~. wti.:~ 1 \I.LL~a::fi El cln all 
q 'II 'II q 

'Yl'ilaEJ\1~1\.I.a-ui1~\l.~ L 'VI a a "II a.:~ LL~ a::fi a clL una11~11J~11 ';11mXt~.fl"'iEI'il2J L "Jin11~E1\I.LL \1.1 
'II 'II q q 'II q 

L'V11inu n a 11'Yl 'il a El\1 LLa:: 1i'n11~El\.I.LL1J1J un 91 nun a 11f111Jfl11 ~"~a \In a 1J';J::L~i'u n1"'i 
q q q q 
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a'EI 'U.L if'a'V\1fl1111fL 'Yh '] n'U. L~ El i'U.111 fl L~tl 'U.1 "lfLLlJ u1 ~fl1111 a'111THl ~ LlJ'U.LL1JU1 ~ 
'II 

111~1t1'U. L11~::'Yl~a'EI1J l~tJ ... 
A I A ... .ool ..1 tl A 

a'11~~!1'U.11-\I H0 : J.-lx = ,Uy(L11EI X LL'Yl'U.fl::LL'U.WiiEI-\I'U.nL1tl'U.'Yla'EI'U.~111 n~ LLa:: 

Y LL 'Y1 'U. fl:: LL 'U. W'll El-\1 n 11 a' El 'U. LL 1J 1J 1 'V\ 1i ) 
"' .... 

a'11~~!1'U.LL£J-\I H 1 : ,U x ::1: J.-lr 

1"ll',-::iut.t'wi1fi'ty 5% 

L11~::fi1'U.1tu.'V\1 t ~1n-na11a1w;n11-\l 8.5 
'II 

~111-\1 8.5 n11'Yl ~ a'EI1Jfl1111 LL~ n ~1-\11::'V\ 11-\1 a'EI-\Ifi1 L'4~ tl~Lli L tJ 'U.ii a-1::~ E1 n'U. 

fi fl:: LL'U. 'U. X fl::LL 'U. \4 Y x2 y2 XY 
'II 

n~~a-a"U.un~ n~~a-a"U.int'V\aj • • 
1 77 73 5929 5329 5621 

2 54 44 2916 1936 2376 

3 99 87 9801 7569 8613 

4 55 63 3025 3969 3465 

5 60 64 3600 4096 3840 

6 80 75 6400 5625 6000 

7 50 41 2500 1681 2050 

8 81 62 6561 3844 5022 

9 90 80 8100 6400 7200 

10 70 64 4900 4096 4480 

11 50 43 2500 1849 2150 

12 80 82 6400 6724 6560 

13 46 53 2116 2809 2438 

14 64 58 4096 3364 3712 

15 82 72 6724 5184 5904 -- -- -- -- --
:LX=1038 LY=961 LX2 =75568 LY2 =64475 LXY=69431 
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t'11'U.1tll. 

(1) x = :Lx = 
n 

1038 = 69.2 
15 

r = :LY = 
n 

961 
= 64.067 

15 

75568- (
1038Y = 75568-71829.6 = 3738.4 

15 

(2(2)) S X : ~ SS X : ~3738,4 = .J267.028 = 16.341 
n-1 14 

(3(1)) SSy· = LY2
- (Ly y = 64475- (

961y = 64475-61568.066 = 2906.934 
n 15 

(3(2)) Sy = ~ SSy = 2906
·
934 

= .J207.638 = 14.410 
n-1 14 

(4(2)) r = 

(5(1)) sx = 

(5(2)) sf = 

= 
69431 

_ (1o38X961) 
15 

= 2929.8 

L(X- X)(Y- f) 2929.8 
= 

~(SS X )(SSy) ~(3738.4 X29o6.934) 

2929.8 
= .889 = 

3296.556 

sx 16.341 16.341 = 4.219 = = ..In J15 3.873 

sY 14.410 14 .. 410 = 3.721 = = 
Fn J15 3.873 
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(6) sx-f = ~s~ + s~ - 2rsxsf = ~(4.219)2 + (3.721Y- 2(.889X4.219X3.721) 

= .J3.733 

= 1.932 

(7) t 
(X- Y)- ( J.lx- J.lr )hyp 69.2-64.967 

2.656 = = = 
1.932 s- -X-Y 

fi1~L~i'U"llEh1 t fle:l 2.656 fl1'HL1ilnLL';J\Ifl1,-ini1e:Jr.h\l"lJEh1 t Lrle:J H 0 Lthl.';l~\lfi1 
• ·- 0 ..., ..., • 

~1'ii\UJ1llfle:l 0 fl11Tlfl'il"lle:l\l t a'1'V\,1Jfl1,'Yl'ila'EI1Ja'e:l\I'V\1\Ifl1J a= .05 LLa:: df = 14 fle:l 

± 2.145 (';11n'il1,," o 1'"n1fl~'U.1n) fl11111.i.1,::Lil'""lle:J\In1,thma3Ji1e:~u1\ld' 
q q 

,j 1 ,j o 'I ... I ""' f'l A I ,j\'1 ....... 'I A 

L1Jli\IL1J'I.I.';J1flfl1'Yl Tl1'V\'I.I.il L '1.1. H 0 'I.I.Eillfl11.05L11 e:l H 0 Lu'l.l.';l,\1 fl1 t 'Y1 L'il,lJ'il n L '1.1.1J,L1 nl. 

.1'"' ~ .1-
u!]La'ti L'rl,1::u::'I.I.'I.I.L,1u!]La'ti H 0 

"Ji e:l a',U \11'U.1i ll"ll e:l\1 L ,,f) e:l~Tl Lir.J'I.I. ~ Lir.J'I.I.1~1 'V\ liiJ ~a tlll fl'Ylf~1ni1 fl1,Lir.J'I.I. 
q 

.I - .... ... .... ..1 .... ... I ..r I 0 \'1 .. 
'i111Ju fl'il IJI'\1 'il,\1"11111 n U''Yl L ,, 'V\1\1 'il1 El ll1\l 'I.I.LLa'ii\111'Y11 Lll L ,, ';1\I"JJe:llJ'Yl 'il a'EilJ LLU 1J a'e:l\1 

'V\1\1 n1L,1Lae:Jn~';l:: 1"1Y H A: J.L X- J.lr < 0 L,1,::L1ia'1111,tla'1U':i11~1'V\1iLLUn111~tln91 
LL3Ji1 L ,1\1\1'1111~1 'V\li"ll e:l\ITl1,a'e:l'I.I.U1';l::iJth::i'Yln111'Vm11 L ,1fl1,~ e:J\Ii'i1 LLa1n1 

'II 

1~n1,a'e:l'I.I.LL1J1J l 'V\li LLU n111~tl n ~a:: i'IJ'I.I.n1,'Ylil ft'e:llJ'V\1\1 L~ ll1 L 'V\111::a'1J';l:: 1-iL v:l r.J\1 

L ~e:l'V\11 'I.I.Yifl'Y11\I'il,\l"li11lrllJ~ii1'V\'I.I.iiL'I.I. H A L1i1'lti\1~1flty 
a'3.111~~1'1.1.LL~\Irl1JU fli'V\1"11 e:l\la'e:J\Ifi1 L\l.~ r.J~Lli LU'I.I.Ba-,::'iie:Jrl'l.l. a''il, 8.3 ~e:l\101, 

q • ·~ 'II 

a''V\tl1l'Vi'l.l.th::'V\11\Ififi1"1JEI\I X LLa:: Y iJ1~fl1'1.1.1tu. t 1'ilu1~~'l.I.:A\11~~aL'lf'U.L~ll1rl'U. 
'II 

~,1,tu.1a'11~~!1'U.11\I~ H 0: J.L X- J.lr = 0 n1a'11~~!1'1.1.LUW;J~\I LL~1ir'l.l.';l::LU'I.I. 
,~" Ld e:~fi1 Lu~ tJ"lJ EJ\Iu,::"JJ1 n,"ll e:J\1~1111 LL'il n 'ii1\I,::'V\11'1fi"ll e:J\1 fi1"ll e:J\1 X LLa:: Y LU'I.I.fl'l.l.tJ 

'II 'II 
I 

.... 1 1 1 Ad IIJ A A ..., 

tl1~1111LL'ilfl'ii1\I,::'V\11\I~fl::LL'I.I.'I.I. X LLa:: Y L"llr.J'I.I.LL'Yl'U.'il1ll 0 a'113J'i1~1'1.1.L,11'il'l.l.e:l1';1 
'II q • 

... ... ......... ..r -.d f'l I ,j 1 "" 1 

L"lJt.IULL'Yl'U.'il1ll H 0 : J.Lo = 0 'i11£J1ti\l. L,1'V\1 D IJI'\ILu'U.~1Luar.J"lJe:l\ITl~3J'i11EI£J1\I~'il"lle:l\l 
1 d t .... I t 4=1 .... 0 QJ A t d 

~::LL U '\.1.~1111 LL'il Tl'i11\l LLa::a'lJ a'1'U.111l'I.I.LL'il n 'il1\l e:l £J1\I 11'\.l.ll a'1fl tlJ';J1 n a'1111 'il~1'1.1. fl1 L\l.GW 
.. q • 

"lJ e:J\Iu,::"JJ1Tl,"lJ e:J\1~:: LL'" '"~1111 LL'il nti1\l J.lo i'l L n 'ili1 n1,LLtl a\1Un1,'Yl'il ft'e:JlJ';J1fln1, 
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. 
1'1 ~ ~a lJ tHhln shJ ( "11 a .J fl:: LL \U.l. X 

q 

I Q,oo I A -

LLa:: Y) ~n1'~1'1~~alJ~1a£J1.JL"l!'.JL~£J1 ("lla.Jfl1111 
'II 

LL~n~h.J"ll a.Jfl:: LL \1. \1.} 
Q; I 4 Q.or I I 

LL 1'1\1.~1 a £J1.J"ll a.Jfl::LL \1. \1. X L ,-111~1 a £J1.J"ll a.Jfl::LL \1. \l.fl1111 LL~ n~1.J 0 

n1,-1.h::111 tu.th\l.Lfl £J.J LlJ\1.111~,-!1\1."11 a.Jfl::LL \1. \l.fl1111 LL~ n ~1-J S 0 ~a 

s = tso = IL<D-Dl' 
0 n-1 V n-1 

= 
n-1 

t = 0 -Jl D(hyp) 
.......... (8.1 0) 

so 
~~,-t11\l.1 ru.th'VIi'u t i1'VIi'ufi1 Lu~ £J~'1.1i LiJ\l.a ~,-::9i a n\1. 'VI1 '1.~"il1 n ~~,. 
'II 'II 

t = D - Jlo(hypJ 
.......... (8.11) 

n(n -1) 
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~ 
... ... D2 fl:: LL 'IUU11 £.1 'VI ~ \1 ~l:: LLU '1.1.111 £.1 'VI ~ \1 D=X-Y .. 

m1a-auun~ rn'la-auint'VI~ 

(X) (Y) 

1 78 74 4 16 

2 55 45 10 100 

3 95 88 7 49 

4 57 65 -8 64 

5 60 64 -4 16 

6 80 75 5 25 

7 50 41 9 81 

8 83 68 15 225 

9 90 80 10 100 

10 70 64 6 36 

11 50 43 7 49 

12 80 82 -2 4 

13 48 55 -7 49 

14 65 57 8 64 

15 85 75 10 100 

LD=70 LD2 = 978 

D= LD = 70 =4.67 
n 15 

t = D - J.lo(hypJ 

(Lnf 
LD2-

n 
n(n-1) 

4.67-0 = 
978-

49002 

15 
15(14) 

4.67 
= 2.65 = .JUo 
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o 1 q.; 1 ,=1 !'I A I -., d 
2. n1VI'U~n~11'il1EH.J .. hl'Y1Lu'l.l.tl~'i::~eln'U_L11El Sx = Sy = 10 

0 " 2.1 -;J-\Jfl1'U1tu. sx-r tn n x = ny = 30 
0 ..., -, 

2.2 -;J-\Ifl1'U1tu. s x-r rn n x = 15 LLL~:: nr = 45 
-~ ... ' .... .f 'II 2.3 ';I-\ILu'it.JtJL'YltltJ~tl-\lfl1"11El-\l si-r ~~tl'U'ULL~~-\Itl:: L'i 

3. Tl1VI'U~ X = 165.0, SS x = 840, n x = 36, Y = 175.0, SS r = 1008, LL~:: 

nr = 49 ~1111ili1m~11i1aci1-\ILUUa~,-:: 
~ q 

n1VIU~ ~11 11ii~1u ~';11 LUU~-;J:: l<in1'i'Yl~~au LLtJtJ lliiHi fii'Yl1-\l"ll £J-\Ifl111llli LL~n ~1-\1 
q .. 

I ' ..I .I 
'i::VI11-\I~tl-\lfl1LU~ £Ju'i::"l11n'i 

3.1 fl1'U1tu. S--X-Y 

3.2 fl1'U1tu. t 

3.3 U'i::Liju t ff1WltJ a = .05 LL~:: a = .01 LL~::~'iut:-1~ 
q 

4. lu.iJtyVI1"liEl 3. ~11~ili1 H A: f.J x - J.lr < 0 ';J-\Ifl1'U1tu. t ffTV\i'tJ a = .05 LL~:: 

a = .01 LL~::~'iU&:-1~ 
q 

5. n1VIu.~"lia11~~EJlud'-;J1n~a-\lna11i1aci1-\l~lliLtlua~,.::~m1u. x = 86.0, 
~ ~ 

15.0, Y = 83.0, Sy = 11.0, n = 62 LL~:: r = +.48 

s = X 

5.1 ';1-\1 L ;j £.1 '1.1.~11 3J ii i1 'U ~';11 L il u.nu n1'i'Yl ~~a tJ lli i:ifi fii'Yl1-\l'i::VI i1-\l ~tl-\1 fh LU~ £.1 
q .. 

• I ..I'll , , ..... 
u'i::"l11n'i'Yl L:IJLL~n~1-\ln'U 

5.2 tl1'U.1nl. S--
X-Y 

5.3 VI1"Ji tl~'iU"ll £J-\In1'i'Yl~~tlti~3J3Jili1U.L~ Elfl1VI'U~'i::iuut.Jff1iru~ .05 LL~:: .01 
q q .. .. 
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6. Dr. Fredericks L~El11i"11LL1~itJ11LU'Ui"l1a1fl'Ql111nni1~'U.~n~·nJ~iia'YiivHinufl1111 
~'n~ L"ll1l~\l1~1LL~~111 12 fiL~fl'U.'VItt"11"lltl"I1~1LL~~EIE.ih4enriched environment • • 
ilnfl'U.'VI'd."l1"ll El"11~1LL~~ El E.i'l 1.1. impoverished environment LLa::'V\a"l1'il1 nn1~'YI~GIEI"11~111 • 

' ...lo 'I." ..,. \'I" ..,.J' 
"lf1"11L1GI1'Yin1'VI'U.~ "lfLL1J1J1~fl1111~ft1~ {IQ) L~~GI~"I1'U. 

fi enriched impoverished • 
1 100 102 

2 95 93 

3 122 116 

4 107 110 

5 85 75 

6 96 100 

7 135 124 

8 110 110 

9 108 110 

10 90 88 

11 100 90 

12 113 108 

6.1 ';1"11 L :jj r.J'U.~1!1!9J ~1'1.1. ~;i1 L th.!.n 1J n1~'YI ~ ~El1J l3J ii ~ fl'YI1"11~::'V\ 11"11 ~El"l1 fi1 L~~ r.J 
q ... 

tl .... , ' ' ... 
~::"lr1n~'YI 11LL'iln'i11"11n'U. 

6.2 'VI1-n' EJ ~~tl"ll EJ"I1 n1~'Y1'il ~EJu a"11119i~1'U.L~ mh'VI'U.Cil~::iuuu i1fl' ru~ . o5 
q q ~ u 

.11 '1'1 ..,. ..t :'1 ... ' ...I'V! ' !"I "' ' ... 6.3 111 L11n~tu.'U.Lu'U.Cii1Elr.J1"11'YI L11Lu'U.El~~::'i1Eln'U. Dr. Fredericks ~1111~fl 

~~tJi1 i"l1 LL 1 ~ i Ell~ L U ui"l1 i1 fl Ql 11'1 n ni1 ~ 'U.1in~~11~ ii El'Yii~ Gl rl1J f\1111 ~GI1 'ill~ 
q q 

'VI~EJl3JEJ~1J1tJ 
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