
d 
1.Jflfl 12 

n1"i'YilPlfteJ'lJ~'UJ l~n1Gt"tHl" (The Chi-Square Test) 

1n't11..1 a-n ~~'Yllil a'EllJ nTHl1..1~..1 L~ tJ1 nuow1~1ij Llil afth::"lf1n~ ~.:JL~ aih.l1"1 tJ 

li1LLa1 rf.:~n11"'Yllila-au t LLa::n11"'Yllila-au F 1inun1,-11ilLLuu"Ji1.:~'VI7all11il~1a'il1"1~1\l, 
LLa::ll11il~1 el'il1"1~1\l, 1i'nun11"11il~~ m ita.:~ LLa::'ll1La'\l,El mh.:~ 1 1"fllil1ll 11i1"1i'Ylnf'hr~1ll 

q 

n11"1iu a-1ll11"tl'i1EIU Llil u 1"lfn1~11il LLuu~m ita.:~ LL 'Yl\l, ~~::tl1ll'h "ll1nL fh 1 1""nu,j Ell! a 
'II 

uuu~ m ita.:~ LL~~1 tl1lln11"1i u,)1'l.l, 1\l,ll1 n~::tl1ll "ll1 m ·rh 1 ,. .. ~1-Nnu,j Ell! a LLuu 13-i 
'II 

~m ita.:~ L ita.:~';l1na-tl1\l,n11"m1i u LiJui1a ti1.:~~.:~-llallae:Jti1 U1"U"llEI.:Jn1~lL1Jfl11ll~ 
'II 'II 'II 

1. un~'ii1'Yl tJ1~~\l,1n11"i.:Ja'llll~i1\l,';i1 n11"n a1fl\l,LLUanwtl'1~::U1"1nn;f\l, 
q ... :.J 

1 ...1 od O; O; 1 I " ~~ " 

lJEltJ ')'YlEI1tJ'VIU.:J n11""1fnlil1EltJ1..1LL1J1Ja'11"llEI.:IL<ilnEI1tJ 2-6 u LL';l..1~1tJn11""llEI.:JL<ilnEI1tJ 
q q q q 

~1.:1 'J~\l, \Lu,)1'U,1\l,"llEI.:JL~n~na1fl\l,LLuanwtX1 ~1LLU1"1i1111Lli1"1iL~nna1mh.:~1,- LL~ 
LU\l,L~n~na1ii L Yh 1,- L~mL~a::fl\l,flni'iln~11~1mn m'Yf~if\l,nun1~na1'VI~a Llina1 

'II q 

2. \Ln~lil1'Yl tJ1'Yl1..1 a'"llll1'W i.:~a-ll11~i1W;h,)TI-1.1W~El tJ a::"IJ €1.:1 er El1fltJ 1 \l,L~ El.:l ~'t11 
q q ... 'II 

n~n1"1"111Jfl~nll1'VHL1J1J A LU\l, 75% LLa:: 30% "llEI.:IerEI1fltJEIU1\l,"lf\l,1J'Yl LU\l,LL1J1J A -in 
q 'II 'II 

i1 El U1..1 LL1J1J~11"ll a.:~er El1itJ €1 ti1 \l,L~ El.:J LLa::ermJ1 \l,"lf\l,lJ'Yl L ~ EIU~::Lii\l,an~m:; A UlJ 
q 'II 'II 'II 'II 

,)1\l, 1\l,fl1111 ~ (i'El tJ iii::} "ll El.:l LLlJlJ A 1 \l,LL~ iii::~.:! LL11il a El11 LLiii::L ;j tJWt.i.1 La'\l,€1~1 tJ'il11"1..1 

... .. .. ... 'I .... ... ... ' "" -~ ...1 ... 'I ~ 3. \l,n~ lil1 'Yl tJ1 a' .:Ifill a'\l, L~ fl1111 a'11Yi\l,ti1"::'V111..1 n11"L "lfEln.:J LLa::Ufl f1 iii'Yl1"1J L "1f L \l, 
q 

n a.:~'Yi'Yi -in ~1 a r.h.:~ LLuu ~11 1~-w\L n.:J1\l,U~n11"~ Lfl u .Yh.:~1u 1 \l,n a"'Yi'Yi 111 ri EJ\l, LLa::u flfl iii 
q q 

~~.., Lli Lfl tJ'Yh.:J1\l, 1 \l, n a.:~'Yl-w .:11\l, 'Yl'il a a.:~~ a 1!n1i uu,-::Lii\1, i1 a-111'in"ll a.:~ n~11~1 a ti1.:~ 
'II q 

~:;1.1 11~'il111~1 i.:~~Lli L~11 h 1"11J1"111oUEI11iiiL \l,1"U"llEI.:Jfl1111~ Llil tJ\Lu,]1u 1\l,"ll a.:~ a-111'in 
:.J 'II 'II 

.,d "" -~ 'VI I "" -~ 0 .:... 

~'1f.:JL"lfEln.:ILLiil:: b1IL"lfEll"'.:lfl1a'.:l 
'II 

4. un~'i11'Yl tJ1fl ~U.n ;.., a'1111~i1\l, i1er~ LUU hfl~'il Lll'Yl~L~fun11"~1il'i1111.:5LL'\.t:: 
q .. 'II 

1J1..1U~::n11" 'VI a..1~1 n El El n~1 n 1 1"..1'W tJ11J1 iillil L 'VI~ El \l,~:;n au L ,j1 1 ~.:lOW tJ11J1 a~ n~ El\l,oU1..1 
'II 

'!!ew Lmuu L'n r.Juflu i.-ll~ Ltlu hfl~ 'il L11'Yl ~i.aJi.~fu n11"~'il'i1111.:ffLL u::u1..1th::n11" v\'i1-1il 
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..... 1 0 .., ... ..~.., ........ .t .., I..., ........ .t 
~~"-;nneemnn ~-ii'VHJ1'1J1~ ';l1U.1U."lle:J"'flU. L"ll'Yl L~~un1~"l!'LLU.: LLiil: L11 L~~un1~"l!'LLU.:: 

~:A" L3-inauL"li1 h"'YHJ1'1J1~an 1~ rm1~1l'u 
'II 

1 I A A .., ... 11 tl ..... d d 1 
U.LL~~:'lJ~'lJ'Yl"lle:J-iln1~1';l£J "lle:J11~e:Jr.J u.~ "lle:J"'n1~U.'1Jfl1111fl IJI'"'LL';l-il'n£Jn1~ ~[J 

'II 'II 'II 

~1~1" u.e n';l1 mf u. i" L n ~-;h n1~1!u fl1111 ~"11 e:J"'"li e 11 ~;~ Li:lu.tl~::L11'Yl L3-i ~ m ita" ~~e 
'II 

1 1 1 d d d I ... ... ..... ...... ..... ., tl 
fl nun VIe £J1"1 ~ EJ £J1-iiVI U."' '11'"1';11 nu'Yl'Yl n Gl11111 LLGI"l"ll EJ11 GIU.1ll'lJ ru ru~';l::';l~ n~::rn u. ~ 
~ 'II .,., 'II 

.... ..... ~ .ct .::f I d I 

~1£Jn1~ "lle:J~GIU.111'1Jtyty~';l::L~£Jne:Jne:J£J1"1~U."'11 categorical data 

n1~'Yl~ ~El'lJ'Yl1"1~n91~1 Lfl~1::\{~1 [J n1~on fi11Gifi e:J n1~'Yl~ ~e:J'lJLflrh a-il~e:J-il (the chi-
'll 

1....... ..... ~ 2 I do ..... .., d 1 .., 

square test) ( "l!'~tyGin'!Ym x ) fl113JLL~n~1"1'Yl~1fltye:JU.VIU.-ii~::VI11"ln1~'Yl~~e:J'lJ Lfl 

rh a"' ~El-i~ LLGI::nT~'Yl~ ~e:J'lJ t (LLGI::n1~'Yl~ ~e:J'lJ F) fi e:J11 n1~'Yl~ ~e:J'lJLflfh a"' ~e:J-il L3-i ii 
... ..t ... ..~ ........ ~ tl ... .., tl 

"lJ e ~n Gl"' L'lJ e:J"' ~u.Ln t.J"l nuV11~111 L~ e:J~"ll e:J"' ~::"l!'1 n~ Vl~e:J ~;~ n '!Ytu.::'ll e:J"' ~::"l!'1 n~ n1~ 

'Yl~~e:J'lJLflrha"'~e:J"'Ltlwi"lm.h"'VIil"~'lle:J"' n1~'Yl~~e:J'lJL3-i~"'VI1~1ih~t~f (nonparametric 

test) n1~'Yl~ ~e:J'lJ~'Yh~111"1i e:J~n Gl"' Lfl fl"' iu.L ~ [J1 n'lJ'V-11~1 £i L~ t~f"ll e:J"'U~::"l!'1 n~ 'f-;) n nu.L U. 
'II 

..I A ... ~ ' .., I ... ..t 
"l!'e:J n1~'Yl~~e:J'1Je:J-i1Vl1~111L~e:J~ (parametnc tests) £Jn~1e:J£J1-il 'lle:J~nGI"'L'lJEJ"'"llEJ-iln1~ 

'Yl~ ~El'lJ F ~n1~LL';lnLL';l-iiU~::"l!'1n~LUU.n1~LL';lnLL';l"'Un9i LLGI::iifl1111 LLtl~tl~1U.L 'Yhnu. tl1 
... • 11 '!II ... ..t ... .t I ... ... 

11n1~H1wU"lJ e:J~n Gl"' L'lJ e:J-ii~UU.e:J £J1"1~ULL~"' n1~~fl1111e.JGI'll e:J-il n1~'Yl~~e:J'lJ e:J1';) Ln~fl1111 
~ 

~~ VIGI1~ n1~'Yl~~EJ'lJL3-iB-iiVI1~1 ii L~ t~f1.3-iL~ii"li e:J n Gl"' L~ £J1nu~tli1-il'll e:J"' n1~LL';l n LL'il-il'll El"' 
'II 

tl 
... .t "' ... .t I !'I ..~.., I .r .... 

~::"l!'1 n~ ~"J[J L ~ ~U.L "lJ1';l-il L ~t.Jn n1~'Yl~ ~e:J'lJU.11 LuUn1~'Yl~ ~fl'lJ'Yl L11"lJU.n'lJn1~LL';ln LL';l-il 
~ 

(distribution-free tests) nL~ n1~';!1nnTi'Yl~~e:J'lJL3-i~-i!Vl1~1iiL~EJf ~111tln9i';l::Ltlun1~ 
..~..., I ... .... ... ... ... ~ ~ ... .... !'I d d tl"" 

'Yl~ ~e:J'lJ'Yl L1111VIGI-il L ~11 e:JUn1~'Yl~ ~e:J'lJ fl-i1Vl1~13JL~ e:J~ U U.fl e:J11ULu'U.L "ie:J-il £J1 n'Yl';l:: !) L~li 

~1111~~1U11"1LUULfi';l (reject a false null hypothesis) n1L~L;e:JnL'lfn1~'Yl~~e:J'lJ~"' 
~ ... 

Vl1~1iiL~ e{~7e:J L3-ia"'VI1~1ii L~ e:J{ tl n~ tin La e:J n LL'lJ'lJa"'VI1~1ii L~ e:J{ LL~ tl1"1i e:J11~iuLtlU. 
'II 

111~~1u.111ururu1l L ~1 L3-i ii'Yl1"~ La t~n L ~1n~ t~"~ 1 'lfn1~'Yl~ ~euL3-ia"'V11~1ii L~ef ~"';l::mh1 ., ., 
... 1 '~'~tJ l'l ..... ... I 111tl.t 0 111 0 .., .,j tl !"I 

~1£JGI::Le:J[J~~e:J L LL~ U.VI"l'lle:J~e:J L U';l::U.1L~U.e:Jn1~'Yl~~e:Jl.J Lfln1GI"'~e:J"' 'Yl';l:: ~::t.Jn~LU 
~ 

~.,j I .., A 0 .., ... 

~e:J-il~fl1U.n1~nL'Yl LL~n~1-ilnU.fl e:J n1~'Yl~ ~e:J'lJ~1VI~'lJfi1111Vle:JL ~111::Vl e:J~ (goodness-of-
-

fit) LL~::n1~'Yl~~e:J'lJ~hwi"ufi11:1J~~~= (independence) 
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1. nT~'t1~6'1ilt.J1Alh~"aa" ~1~1un1'iililnLLt.Jt.J'YI'Nt~hn (the chi-square 

test for one-way designs) 
A ~~ o d 

n11''Yl"~aUfl1111YHH'VIli1::V'Hl" (the goodness -of- fit test) Lu'U.~1'U.'VI'U.~"lla~ 

1'1 t.Jn1'~"11 a~ AN OVA ri1"Ji~a~'VI~m.nnn11~a~m~11 AN OVA rm Li'L~ a•lb~'VI~tl2..11"1'1 
q ~ 

ef"11 ~1-u.nn 1 i1'1U1'111"1i a11 a 1-u.u'Yl ~'" ') 1~ittJ111 n11'LL';J n U';J~fl1111~fl m11-u. 1'U."ll a~ n11 
~ ~ 

i~Ln"th'VI'lU LL~ a::fl:: LL 'U.'U. L "U.n11'LL';J n LL';J~ L~ a L"JieUa11a'U.111Uturu'1i fi11'LL';JnLL';J~fl1111~ 
~ .... 

~a~1"U.1"U."lla~n11'i~Ln"~a,.1tJn11' n11''YUl~au1fln1a~~a~ 1i'n11'LL';JnLL';J~fl1111~"lla~ 

·-

~a L 'V\111::~ a~ L"Jin11''Yl" ~aU 1fln1 a~ ~a~i Lfl1'1::\{·h-ll a11 a"l! a~n a11i1 el r.h~ L 'V\111::~11 
~ q 

L .WtJ~ L" (~11Utl) tlUfi11'LL';JnLL';J~fl1111~L'i~~1111~;j1'U. L~ a L"Ji~ti ~1fltl1 a~~a~'YI"~au 
q ... 

d. .... :::. 11&1"' 0 A I I I .:f 
fl1111~ a L 'V\111::~ a""ll a~"ll a 11 a"l! a~fl m "li'U.LL 1'nfl m" a~ n1'VI'U."~1111";j1'U.11~11';J::U~"Il' 

~ 1 1 q ... 

"' \'f .I .,1 "' "'\'1 lA ..1 0 

"11 a11 a a:: L 1'"11 a~u1'::"1!'1 n1''Yl "fl a1 tJ r11 L1111 ~a fl1111 rl"ll a~ n11'LL';Jn LL';J~ ,::,1 L ~1:: L';J1::';J~ 
~ ~ 

L"tJ~11~~!1w:h~L~tJn11 fl1111~~fl1"wr~ (expected frequencies) ti'ityan,;m fe 

fl1111~"11 a~n11'LL';Jn LL';J~ 1~';11nn a11 i1 a ci1~ ~tl n fl1111~';)1fi fi11'i~ Ln" (observed 
1 

frequencies) ti'ityan~nt' f0 

ffiJIJGl~1"'h"LL6i::ffiJIJGl~1"LLU"'lliNn11''Y1~ffi11J1ATha"ai1"Lyti1'Y1~ffi11J 
1 a • ~ ... 

A113Jvt i1 L'VIIJ1::vt i1 ~ 

~ .... d 
n11'Y1" ~au fl1111 ~a L 'V\111::~ a" ~a~ n11'n11'1'::u n1 1'LL';) n LL';) ~ fl1111 n"ll a~ • 

• I ..1. ...~,... ... ... ' ..1 ~I I 

u1'::"1!'1n1''Yl';J1 L ~1::L';J1::';J~'Yl "ll'L~11 el'\.1.~1111 ~;j1'\.1.11~ fl1111rl L u'U.LLUU LL~'U. n11'L~'U.a L "ll''U. . ... 
LtlafL.Uwil fl m 1~~1111~;j1'U.11~111 mh~1,- li'-u.fia fl1111~a::1,-v\~1L ~1::L';J1::,~~1'VIi'u 

q q "" 
' ... 

LL~ a:::11 tJ n11' n11'tl1 'VI'"" ~1111 ~;j1 'U.fl1111 n"ll a~tl 1'::"1!'1 n1'~11111'rl ~,.1, ~aun-\l"li afl1111 
q ... 

LL~"~L'VI~~a (rationally) 'VI~aia11a~1~';11nm~~tl,-::im;' (empirically) .ff-u.LL1'n 
q ~ 

... AA ... ... .s I .I ..1 ..1 
~';)11'tu.1 LL 'U. 11liLL~"~ L 'VI~ ~a ~1111~fltu.~ a~n11~n~111 u1'::"1!'1"1l''U."Il'elU Lfl1'£1~"11 ~el~ 

q q q 

"l!'it" K 'VI~eJ P 111nni1n'U. fltu.1iin-u""1'Yl"~eJunu 100 ~111~n TieJ"U.~-u. fltu. 
q q 

... 'I ...... I \'1 • I ..1 ... ... ' \'1 ..1 ... I 

fi1~'VI1~ L'VI1'eltJa:::L'Y11 L1'"llel~u1'::"ll'1"ll''U.'Yl';J::Laan K LLa::1'eltJa::L'YI1 L1''Yl"il::LaeJn P U'U.fl1 
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K p 

H0 : 50% 50% 

" ..: "" "" ... .d ' "" .d. "" ... t11fl t\I.L Wll Lfl"Hh1~11"D't.l.~'t1 ft'111 L "D't.l. 0 fl tll.fl1~'V11·11n1"nL';!nLL';!'11fl1111fl ft'1'VI'UJ ft'1111~~1t.l. 
q q q ... 

·:h,ntlt.~.L rh L"i t11~t11Jfl a 

K p 0 

H0 : 33% 33% 33% 

" _,: .ol .ol ,., .d .d .d .d "" .:CI • "" ' 
t11fl t\I.L W 11 Lfl"itl'11 ~11"D't.l.~'t1 ft' fl1111 fl't1fl1~'VI1'11fl17L ut.l. 25% ft'1 'VI"ilJ LL~ a::71 EJn17 

q 

... ' 0 ' ..J ..J "" ... .d... ' "" 1 ' 
ft'11 ~~!1t.l. 11'11n1'VI t.l.~11 fl1111 tl'Ylfl1~'VI1'11fl tl fl1111 fill n17LL';l n LL';l '11 L 'Y11 ')nt.l. t.I.LL~ a:: 

71 EJn17 ft'1111ii~1t.I.LL~'I1 fi1'VI t.l.~i1fl1111 ~th::"D'1n7LL';l nLL';!..1L~ L 'Yh rlt.l. 1 t.I.LL~a::71 EJn17 
q .. 

"" ' ... ... ... 0 ... • ... "" ..J ..J 
~1 tl EJ1'11 tl 'U ')"ll tl '1111in1'VI t.l.fl ft'11 11 Iii ~1 'U 11'11 fl tl L11 tl n17 LL';l n LL ';1..1"11 tl '11 fl1111 t1 'Y1 

q .. 

m~'VI1'11f'l m11ou1EJ 1~EJ'YlfJ~;; L"liu 'Y11'11~1t.~.~t.~.lifl1ft'lilf "lltl'l1fl1111i1n l1~ an17LUt.I.LLt:-Ja 
~ q 'II 

ww a..1 tl1';l'Yht.~.1 EJi'a EJ a::"ll tl'I1'VIt.l. ~';l::Li1uut:-J aww tl'11111 EJ hifl1111~'11 Lfl~EJfl fil111't1t'J'IY;; tl1';) 
q 'II q ~ 

i..1 ft'11 3.1 ii ~1 'U i1 'VI i'l1';!1 n iit.~."ll tl·.'ln1"it:-J ft'11~Wf';l1 nL ia ft'1 EJ~1 n a~~ rlt.l. 40% "1J tl'l1 
q ... q 

an 'VI a1t.l."ll tl'I1'V\'U';l::LLft'fil'l1n7:: L W1::W'Vi tl'l1111 EJ 1~fl1111 ~'11 Lfl~EJ~ ft'11 11 ii~1t.l. i1'11';l::LUt.l. 
'II 'II q q ... 

H0 : 40% 60% 

ft'3J1lii\i1t.I.LL~'I1 fi1'VIt.l.~i1 n17LL';!n LL';J'I1fl1111 ~"ll tl'l11.h::"D'1 n"iL~ Lij t.~.n17LL';!n LL';l.:lfi113J~ 
q .. 

fl1filwr.,l1 

1n-~1-i"li'a3Ja~l~';l1 n n17fln'!Y1Lu ~n17ri1'VIt.l.flfl111l~~fl1 fi'V\1'11 EJn i1 a ci1..1 
'II 'II 

ft'3J119i':hi'a EJ a::"ll tl'l1flt.l.~~'l1 a'l1fl::LL t.1. t.I.LiEJ'I1 L~ tl nW77flU"i::"D'1 ft'"ll 1 ';! L t.l.n17L~ tl n i..1'Yi tl~ riou 
q 'II q 

'l "" "" d 'l ~ ' iJ '1 ..J ... "" ' .. 'U.';l-\I'VI1fii'VI'U.-\I 'U.fl7-\la1ft'fil L 'U. 60% ~'U."llnt::'Yl 30% LaeJn'Vi77flft'-\lfl117:1JLEJ'U LLa:: 10% 
q 

... "" d ... ~ ~ ' • ... ~ ... ... 
La anW77fl aou 'J L 'U.eJ..1';!1nn17La anfil..1fl7~a1 ~fin aun17La an~~ ou1 EJm 't1fl11t.l.fil77m 7~fl 

'l
.., A ct. 0 IJ,.IaiA ,tf A ~ I .., d I "" 

'VI 111 a.Jfl:: LL ou uLa an Iii-\! LLa::';l1 n n17ft'171';! t:-J:IJ ft''t11iLa an fii.J a1..1'V1 ou 1 L w eJ';J::fii117B EJ a::"ll a..1 
'II 'II 
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.... ' " .s 
a--\1 flli'UIL tl 'U. el'U. ') 

60% 30% 10% 

.I .. ... A ... ' ..1 
u~:a--\lfl"ll v-\1 n1~'Y1" a-mJf11111Vi v L 'VI111:Vi v" f1 v" v-\ln1~"~1';1 a-m.n1 f11111 n 

';11 nnTHi-\1 L n"~1~';11ni1 v r.h-\1"11 v-\1 a-111:an LL" n~1-\1';11 n f111 ll~~f11 "'VIll1 r.J'VI~v 13-i 

lJ'U.Lthl.~el-\IUn~~f111:1J~';l1n n1~Gl-\l Ln" LLGI: f111llfl~f11~'VI:IJ1 tl';l:11i L 'VIii v'U.n\1. LLJ11 

L~ el H 0 L U'U.';l~-\1 n1~'Yl"a-v'U1flri1 a -\I a-v-\1 r.J el:IJ 1 ~"~1';1 a-v'U t" r.J"~1';) ~el'Uf111:1JU1';1:: 
!"I ' ' ..I ..I "" ..I ..I "" ' .,. !"I \1.1\1 ., 

Lu'U."ll el-\lfl11:1J LL"n "1-\I~:'VI11-\If111 :IJ t1'Ylfl1"'VI 111 tl n tlf111 :IJ t1'Yl ~-\I L n "11 :1Jfi11:1J Lu\1. Lu L~ 

L th 1 ~ 1 Wi1eH el~ el 1tJ L ~1';l::vnU~1 t111 L ~1';l:U n U\'lia-:IJ :IJ~qj1U11-\I L~ el 1 ~ .ffuLL ~n';l:: :w ~ ... 

U1 La-U.v n1~fl1'U.1 tU.~1 a-ii ~1flfi1 a -\I a-v-\1 ~1'VIi''Un1~el elnLL'U'U'Yl1-\l L~ tl1 (one-way design} 

in fl n '1;-1 a-v-\1 f1 U.vnU~1 t1 ti -\1 L 'VI"~ ai1Yi1 111 L ~ el\1. ')La el ni"lf1 L el n L u~::iu 
~ 

mru tu1"~ \!nfln1Y1~"i'Yl t11'Yhn1~fln'J;-1Vi'U11\!nfln1Y1i"lf1 Lvnli~n';l La vn ttJ~LLn~:IJ 
.. w ~ 

n1~fln'J;-1 L Vi~1d1 vnm"111 ~1u.l 'VI qja-u. h 1 u.n1~'VI1 L~u infln'J;-1f!u.~u ') lu.i"lf1Lvn 

1i~n';l flu.£Ju.11 L~'U.LU 'U.LL ~-\1';1..1 \';Jwd,-\1 LL~L1i1 "liL 'VI" ~G1~1t'1ru~ a-~ ~1'VIi''Un1~La vni"lf1 Lvn 
~ 'II ~ .. ~ 

1 ... ..s .... ..s A A ..1 • ..1, • A !"I ..1 ..... 
Lliv La-u.v 'VIfln1Y1U.n fln1Y11"1f1 Lvnli~n';l'Yl';l:" v'Uf11t11li'Yl11"'Yl1 L-\IULuUL 'VI"~a'Yl~1f1 ru 

~ ~ .. 
111n~1'VIi'ui"lf1 Lvnll~n';l" t" t1 ~" vu LLtJtJ a-vun1li';J:La vn" vui1 L ~uc;i1 t1 11i L ~u~1 t1 

~ 'II 

'VI~v 11ii" ~u. L';l tf'l1dri1'VI u." ~11ll~~1u.11'111T~,v t1 a:"ll v-\ln1~" v'U 1 u.LL~ a:~1 tln1~L ·rhnu 
~ ... 

33% 33% 33% 

LL~11 LLtltl"ll el-\1 ~:IJ:IJ ~ qj1U.11'11ri1'VI'U." 1 'U. Vi';lt!"lJ el-\1 LU vfLsU'U.~ n1~'Yl~ ~el'U 1flri1 a-\1 ~el-\1 LliL~ 
~ ... 

n'l":rh 1" tiL iLtJ vfLsUu.!il n1'l"ri1'VI ""'"f111:1J fl~f11"'V1111 t1 v ci1-\l LL \i u.vu.l 'U.LL~ a: 'l"1 t1n1~ 
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-;J::iEJ-.1'YI111Hh'U.1'U."liEJ-.1~~aurf.,'V111~ htnT~fim~1 a'llll~·:h~~~au 90 fl'U. lun1-rfim~1 
\1 q \1 

........ ..t'l ..1..1 ~..~~. ~ ' 6" 111., ., 'I ' 
1 ';) [J 'U. ~ 'U. n11'VI1 fl1111 t1 'YI fl1 ~ 'V\1 -.1 ~1 'V\11J LL~ ~:: L '1!' i:HI { f8 ) 'V\1 ~~ ';11 n1 Elm~:: { ~ 'U.LL~ ~:: 

L'l!'~a) flnL~1 [J n Ju~mh'U.1'U."ll EI-.1~~EilJ~fl1~'VI1-.1 L'U.LL~~::L'D'~a-~ El 
\1 \1 

., .... ., 
33% "liEI-.1 90 = 0.33(90) = 30 ~L'VI'U.~1£J 

\1 

33% "liEI-.1 90 = 0.33(90) = 30 cft1iLV:'U.i1£J 
\1 

33% "liEJ-.1 90 = 0.33(90) = 30 cftlii~a-ut-;J 
\1 

dd ~ 0 G..- I ~ 4 4,.1 I A I 0 I ~ 
fl1111 tl'Yifl1~'VI1-.1 a'1'V111J LL~ ~:: L'D'~ ~ L 'V\11 EI'U.n 'U.L V'111::11 a'llll ~qf1'U.11-.1 n1'VI 'U.~111EI [J ~:: . ... 
t 'U.LL~ ~::L'D'~ a-';l::!il El-.1 L 'VIii El 'U.rl'U. El U1-.1 L -rn~111 ~ta n1 "~ a'113J ~qf1'U.i1-.1';l::n1'VI'U.~i'EJ [J~:: . ... 

I -.., 0 Q,oo I ~ .t. d.J G.<o I Q,oo '1 I 

~1-.1n'U.a'1'VI11J LL~ ~::L'D'~ ~ L V'111::'-l.::'U. 'U. fl111ltl'Yifl1~'V\1-.1 a'11111tlLL~ n ~1-.1 n'U. ~ 'U.LL~ ~:: 

.ffu~a ltllun11fl1'U.1ntfha-t1~ z2 ~EJn11'VI1fl1111~"11EI-.1fhi-.1Ln~ f0 ~-.1n-r::'th 
1~~ £Jm-ruu~1'U.1'U."ll a-.1~~ au 1 un~11i1 aE.i1-.1~ L V:u~1 £J L3.iL V:u~1 £J LL~::hii~iu L-;J 

\1 q 

~1£J1ifl1~'V\111£J LL~::1i"i-.1Ln~ fl1111~~~1'U.1nL-;J1na'~'l 12.1 Li~1'VIi'Ufl1'U.1nL z2 

\1 

.......... (17.1) 

.... ., 
LliL V:u~1£J 13-ii~iuh L 'VI 'U.~1 £J 

f = 30 e f = 30 e f = 30 e 

f. -50 o- f.= 26 0 f. = 14 0 
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0 ~ I A d ~ 
1. a"1'V1~1J~1r.Jn1'm~n ~1Jfl1fi1~'V1111£.J (a1111~;;1u) "il1nfl1111tr;nnn1~a"-3Ln~ 

q ... 

.d .... 
fl1111tl(''1Hl-3~~el1J) fo - fe 

2. r.Jm11a-3aeJ-3r.J~Iii1-3 (fo- f") 2 ~-3"il::'YhLV;'r.J~av·nf~l;tliLiJu~u 

3. 'VI1~"ii1'1.1.1'U.~'V11L~LWIT'U.~ 2 i1r.J fe "il::l~ ( fo- fe) 
fe 

4. rh.ffu~ 1 n.:~.ffu~ 3 L"li'U.L~r.J1n'U.LUL6Jri;Hf~u') 
5. 'VI1r.J~u1n'Ylmn111m"il1n'Yln~1tln1~ 

q q 

2_ "\;'(fo-fe)
2 

X - £.., 
fo 

L~ui1r.J LliL~ui1r.J llii~iuh 
(50- 30)2 (26- 30)2 (14- 30)2 
,;___ _ ____;__ + + ,;___ _ ____;__ 

30 30 30 
400 16 256 

=-+-+-
30 30 30 

= 22.4 

z 2 = 22.4 

n1~91~ iu hi1"il::'lJ 1i La"1ia11119i;;1u i1-:J'VI~eJ lli ;w q ... 

'twi1-ireJdL~1"il::9i~iuhi1L ~1"il::U~La1ia11~9i!1Ui1-3'VI~eJ lli L ~u li-i~i1 z2 

1 1.::1' .. .J I I I I .J Q, ~ .:I' 
"il:: 'VI tU"li'U. L '1.1."11 m::'Yl r.J ~~1\I~::'V\11\Ifllfll~'V\111 r.J LL~::fl1fi113J tl"ll el\1 nl~a'\1 Ln ~ L 'W11"li'U. .. 
tll~ L -iJ11n afi1111'W fl L 'VI111::'W fl~~::'VIil\1 n1~LL"il n LL"il-\lfi113J ~"11 fl\ltllfll~'V13Jl r.J nu n1~LL"il n 

LL"il\lfi113J~"il1nn1~i.:~m~ ';J::'\.t1LU~fi113Ji3J~'U.f~'tV;'ti1 z 2 e:Je:Jn111'll'e:Jr.J 
'II 

ti1aii9i z 2 ~'t'VIruni1~L'VIiie:Ju1Tu';J::ihtr.Jthiru'Yl1-:Jaii~ ue:Jn"il1ntXu 
.. 'II .. 

ti1ai19i z 2 ~mmmJLfimJnuti1inq~ x:nt 
1 'l.l.n1~';1::~~1';) a'fl1Ji1';J::U ~ La'1ia'3J ~9i!1 \1, i1-:J n1 x:bt 't 'VI tY nil x:rit flli n t'J ~ 

"1'VIi'u z 2 'V11L~r.J1"li~1~1\l B L'U.l11flr.J'I.I.1n 

e:J\1 fill L a'1"1'V1i'u n1~'Y1 ~ ae:Ju fi113J~ e:J L 'V\111 ::-w e:J ~ ~ e:J"ii1 '1.1.1'1.1."11 e1.:1 a-~11111 unTl' 

flflnLLUU ~ui1 r.J'VIif..:J L'U.9i'1m.h.:~ "ii1'1.1.1Wll el.:Ja'~3J.rf(~1r.Jn1~)L 'Yhnu 3 ~.:JtX'U.eJ.:Jflll La'~ 
df = c-1 = 3-1=2 nlL~lrll'V\'1.1.~ LLfl~Vh~ 0.05 fllinq~~l'VIi'u z 2 LUULvhl'l L~T;J::~ 

'II 
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• ... ..1 2 ...~..., ....... ' .... 
-;nn~Til\1 B. fl1~e:J1Jfle:J 5.99 LUe:J\J';'J1n X 't1 ~~~lJL't11nlJ 22.4 LLa:: 22.4 > 5.99 L~1 

~ e:J\Jtln L~1i~1111il~1u 11\1 ;w ~ ... 

1 ..1 .... 'I .. ... .... • .... 2.4 
~UnT~~'l"1';'J~e:J1Jfl1111tHl1nnT'l"~\ILn~ ~UL'D'flfl L~1';l::~fi1111UU~1flty X 'lf\1 

u":A'i1\tn~mY11i'l"n';'JL~e:Ji1 n1~~i'1\l'l"1UL~Lijui""1fl'ru~~~th~i'ui"lf1Le:Jn1i"l"n';l x2 
~ .. ~ ~ 

(2, n=90) = 22.4, p < .05 
... i1 ... ..11... ... ... ..1 .. 
~';11"l"tu1 ty~1e:J'U. ')'Yl "lfn1~'t1~a"e:J1Jf11111~e:JL ~111::~a~L11e:Jfi1111Il"ll e:J\IL'D'aa 

fi1~Wl\IL~L~~e:JUnwrf\1~11~ 

.d A 1 d. ~ ~ 1 1 ~ 
[Je:J~L£.1£.111 L~'U.e:Jn11111~1!1'U 't1fi1L\:l.fl£.1 LLa:: ~1n11fi1L\:l.aU 

25% 35% 25% 15% 

';11nn1~L'f11\tn~ntY1'i'U.riel'U 100 fiU~lJi1n1"l"LL';'JnLL';'J\J"lle:J\In1"l"U"l"::LnuLU'U. 
~ . 

..1 ... ' ..1 ' ..1 ~ ' ' ..1 
[Je:J~L£.1£.111 LWUe:Jn11111~1~1'U. 't1fi1L\:l.fl£.1 LLfl:: ~1n11fi1L\:l.a£J 

25% 

f. =18 0 

35% 

f0 =26 

... 
25% 

f0 =32 

15% 

f0 =24 

' d ., .1..1 .- ., !"I ..1..1 
1~fh n e:J'U.e:J'U.~ e:J\1 Lu a U'U.L'D'a a"ll e:J\I"l"e:J £J a::LuUfi1111Il't1fl1~~ 3.11 £J 

288 

' ' ... 25% = (.25)(100) = 25 fl1fi1~~111£J"lle:J\I£Je:J~L£.1£.111 
' ... ' ..1 35% = (.35)(100) = 35 fl1fi1~'V1111U"lle:J\IL~'U.e:Jfi1L\:l.a£J 

' ' ..1 25% = (.25)(100) = 25 fl1fi1~'VI111U"lle:J\Ifi1L\:l.a£J 
t ~ I I .J 

15% = (.15)(100) = 15 fl1fi1~'VI111U"lle:J\1~1n11fi1L\:l.fl£.1 

f = 25 e 

f. =18 0 

f = 35 e 

f. =26 0 

f = 25 e f = 15 e 

f0 =32 f0 =24 
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LmuuLfiuu x2 

x2= 'Lrfo- te)
2 

fo 
= (18-25) 2 + (26-35) 2 + (32-25) 2 + (24-15) 2 

25 35 25 15 
49 81 49 81 

=-+-+-+-
25 35 25 15 

:::::: 1.96+2.31 +1.96+5.4 = 11.63 

x2 
:::::: 11.63 

df = C-1 =4 -1 = 3 

o A A'i! o .... 0 .J' 0 A .,j .,j .... .... .,j 
~1~n~~~n1~~~a~u~~11~~~~~1~~11~nn~1~~~1£J~~~unu~11~n~1n 

q ... 

nT~i~ Ln~~1ml'au L ~£J~ 1~ ti'1 fl~ 1naL~£J~fl11~~ a L ~~1::~ a~~::1~~h 2 .,j "' ' x n~aun11 
nT~n~ ~aun1~ ~ii9h~1wrunTm~n LL~~1~ ih i~ ~a~f'l a 

LL~nLL~~nT~ini1aci1~ L"li~~1~ii9)e)~~1~1~ t LL~:: F 

LL~:: F 

2 d iJ 0 .... X 'lf~L ~~~!1~~1~~Un1~ 

Lil~~~q:nwna~n1~LL~mL~~ t 
\1 ... 

n1~LL~n LL~~ l~rhi~~a~ Lii~JUn1~LL~n LL~~ L ci~nq~~ 1~ miTvmGJ,}1~1~a'll' ~~ 

"1Ja~n~~i1aci1~~~~1~ii9ll~ri1i~~a~~h~1m~1~i'uLL'ii~::n~~i1aci1~ ~11~~i~~mf 
q q 

"lla~ LL'ii~::~1"11 B~ 1~ n1 i~ ~a~ nn ~~~Gl L yj a LL~GJ~n1~LL~ n LL~~1~n1i~~a~ n1~LL~n LL~~L~ 
\1 q 

rhi~~B~"llv~~1~~LL£Jn~1nn~(a separate)nn~f1~:ff~~1~f1JLL'ii~:: df (L~n~mU, C-1) 
\1 

i~,! ~LiJ~n1~L~~i~"ll B~"lfGI"ll a~n1~LL~ n LL~~ 1~ fi1 i~ ~B~ ~tJ·h~"ll a~ LL'ii ~::n1~LL~ n LL~~ 
q \1 

nnii.m~ 1GJ£J,}1~1Wlla~~1£Jn1~~lil~n1~fi1~1m x2 

\1 

i~ Ln~i1 a~fl1 L~'1~1~i'un1~nGJ ~au x2 l~lii1~nu,)1~1~"11 a~~~1cin~l"lf 
~n~1 LL'iia~fl1L~1~1~f1J X 2 fi1~~G1~1n,)1~1~"1Ja~~1£Jn1~ ~llll~i1L~1~a~n1~~n~1 

q 

nui~1 £Jn1~ LL~::,)1~1~"1Ja~~ll1~n"ll a~n~lli1m.h~ LU~ 150 ti1~1ll'l1 £Jn11LL'ln1J'l'l~ 
q q 
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J\1 100 1nn:an -;11\.1.1'1-11''118\ILUn:anhrntJnT~~~ '1::~8\ILU\.1. 50 t~tJtl~tJ1tJ 'V\78ni'i11 

l~11nT~'l-L'Ufl1111 ~"11 8\1~111'i1 tJ n1'i'11n ~'i1 tlfl1'iLU\.I.~ ~1:: 1 \.l.n11LLti1Ltl~ tJU a-1un1'i 

df = C-1 

n11tl1iL~!i~1111~hnu11\l :.I ~ ... 

~11119i\T1U 11\1~1'V\i''Ufl11'Yl~~8'U z 2 nn-;11 LVi1::L'11::';1\I 1~ tlfl1111~~fl1~'V\111 tJ 
~ .. 'II 

'I ' .. .... d ..1 .... .... .... ..1 
L \.I.LL~ a:: L6JI'a a"ll 8\1 n118 8 n LL'U u n111 ~ 8\1 fl16JI'\I fl1111 tl"ll 8\1 n11~\l L n <it ~11UtJ n u fl1111 n"ll e:J\1 

fl1111fl1<il'V\111tl ~1'V\i'u'Yl~ ~8u z2 n1 ~11119i\T1\.I. 11\1 LU\.1.'1~\1 LLa1fl1111~"ll 8\lfhi.., Ln<il 
~ .. 

. .... ' .. 'l ... ... .... ..I ..I ' 2 • ... ... ' 
~1'V\1ULL<ila::L6JI'aa';l:: naLfltJ\In'Ufl1111tl'Ylfl1<il'V\111tJ LLa::fl1 .z '1::Lan n1~1111<il\T1U11\I 

~ .. 
!"I "' ..1 ..1 "" ' .... 'I .... ..1 ..,. 

LuUL 'Yl'1 fl1111Clfl1~'V\111 tJLLa::fl1111Cl'11nn11~\l Lfl<il LL~n~1\lflU111fl L U 1::~1J'Yl~ ElL 'VW\1 

Lur11~3J119i\T1U 11..1 LUW;)~\1 L 11nhi ~11111flfl1~'V\111 £Jfl1111~'11nn11i\l Ln ~'1::iufil~ 
~ .. 'II 

.-.... ..1..1 d !"I d , ..1 d L ..1 
a'111J1mnufl1111 tl'Yl fl1 ~'V\ 111 tJSif\1 Lu\.1.~ a L \.l.tl\13.11'11 n n11~11 'Ylfl a1 ~ Lfl a 8U U"ll m::'Yl 

'II ~ 

' ..1..1 .... ..1 .... ..: ..r \'1 ' .... 
fl1111 LL<iln ~1\1"11 tl..1fl1111 Cl'Ylfl1~'VI111 tlfl'l.Jfl1111Cl'11nn11~\l Ln~ L ~11"11Ufl1111 L11 a\118 tJn\.1. 

.. ..r 2 ... ' 'I ' ... ' 2 'I ' ... 'l d ..1 'l "'tl... ... ' n'1::111n"llU z '1::11fl1L'V\ty LLa1fl1% '1::L'VIqjL~tJ\I ~L~El'Yl';l:: 'V\ i)L~1ia'11~~!1U11\I 

n1 .z2 ~fl1\.1.1tll.'11nnL'i11il18 U1..1nntln L~1iL~tl~113J9i\T1\.1.11\I LU\.1.'1~\1 i'I1J\.I.L 11'1::~11111 
~ 'II :.I ~ .. • 

~11119ii1W'l1..1LU\.I.L n'1 Jun'V\111 tlfl111111L 11l~n1'VI\.I.~fl1111 ~~~ a1~ ll'~1::iJu a =.05 
~ .. 

L 11'1::11~ L~1i~11~9i!1\.1.11\l n1 fl1111'1.i1'1::LUU"ll 8\lfl1 ~ii9i .z2 ~fi1U1 m~fl1UEltJn11 
0.05 J\.l.~tl '1::~1En1~'Yh~~UtltJni1 0.05 L~tl~11119i\T1'1.1.l1\ILU\.I.';I~\I iJ\I,fULL9ia::n11 

~ .. 
LL'1 nLL'1\Ilfln1 i\1 ~El..1 ~11111Clofi1'~'111tll.1'11mi11nq<il L .y:j EILLtlnLLtJ::i'8 £J a::"lJ 8..1 .z2 ~ 8 UL U 

'II 

... d ' 

10% ~1U'UU 5% 'V\1tl 1% "11 tl\ln11LL'1nLL'1\In11~11 
~ 

'i11 12.1 LL~~\In11LL'1nLL'1\Ilfln1i\la'ti\1~1'V\i''U 1, 5 LLa:: 8 8\lfl1L~~ 'U~nm~ 
'II 

11
... • .... ' d d 'I 11 ... ' d\'1 ... 2 ..1 
i)L~1ia'1'V\1'ULL~a::n11LL'1nLL';J\IL118 a =.05 6JI'..1LL~~\ILU~ 12.1 ~1£J fl1'Yl b~"lltl\1 z 'Y1 

<ilfl 1 U'U~L 1 m11 1i L~1i'1::'\.t1 111 a-n1111 1i L~1ia'11119i;nu11\l i\1 Ln<ili1 1 U"ll m::~ 8\lfl1L~~ :.I 'II :.I ~ .. 

Li'i11.:ff" x:bt ~1'VIqjniT~1LU'I.I.~E\111l)L~1ia-11~9i!1"i1'11 Vi'111m1~<il1~1'VIi'u .z2 

290 ME 631 (ME 731) 



df = 1 

5% 

0 2 8 10 

df = 5 

0 18 

df = 8 

95% 

% 

0 2 4 6 8 10 12 14 16 18 

%2 

1"U 12.1 n11"LL1lnLL1l-11vnh~-1~el-1"1'V111Jeh'I~1L~~"lJEh'l 1, 5 LLa::: 8 
'II 
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i~"JimnJ~~i1LUJ~~!1'U.i1~LU'U.'ili"~ ~~~'U.fl1111L3.ilil,~nw~::'VIi1~ / 0 LL~:: fe 
... • ..I ... • "II " • • ..... 2 • :'1 ..I " 

L 'U.eH111'il1nn1,a'll'Ylfl ~11il Lfl ~ El'U. 'il1 L 111 a-lil,a'1'VI,1J z 'il1 Lu'U. 'Yl L ,1'il::lil a~u1 n'Yl n 
~ 'II ~ 

II 4 "11" "II ... .til ..1. ...:.t 
,1 tJn1, L Wil1,1~ L ,1'Yl,11J'VI,El L1111 El:: L ,'il ::L fllil"li'U. L 'U."ll n.L::'Yl'ii1'U.1'U."ll El~,1 tJ fl1,L 'r-lll"!J'U. 

LL3Ji1tl1fl1"11El~ (/0 - fe) Lt1'VIi'ULL~~::L'lf~Gf'ii::UEltJ LL~tl1-;i1'U.1'U.L'lf~Gf111n ')'il::'th1~ 

fi1 z 2 1 'VI qj LL3Ji1 L~ a a-1!~9i!1Ui1~Ltlu'ili"~ L 'r-1,1::o.::J "U. a1'VIi'u,::~u~n1'VIU1i11 ~"11 a~ 
LLEl ~vh L "li"U.-;i1 'U.1'U."ll a ~,1 u n1,L ~11-;f'U. fi1 z:bt ~1 'VI qj ni1 L tlui~-;i1 L tlu ~'il::tllj L a-tr 

a-11 11 9i •1 wh~ 
~ ... 

a-liln1 u a'1l1l~•1'U.i1~tmfi1'VI'U.Iil llil tJfl111l~~fl11il'VI111 u a'1l1l9i•1uLLu~n1'VI'U.Iil 
~ ~ ... 'II ~ ... 

• ..I ...I 'Ill • ..... .JI • ..I ~ ... ... ...... 'Ill • :'1 
11 fl111J tl'Ylfl11il 'V\111 tJ L1l'illil n,::n1 L "lf'U. 'Yllil~ a'1J1J li\.1 'U. fl1,'YIIil a'El1J 'YI1~ a'Cl Iii fl El L1J Lu 'U. 

~ ... 
t Iii tJiil, ~ 

~fl1!tnL::'!Jeh1fl1,LL\lflLL\HI 1Arh~\lifih1 

in:JYm::"ll El~n1,LL'il n LL'il-11 Lfl n1 i~ a'El~ LU'U.~~.n 
1. Lila~'il1n-;i1"U.1'U."l1El~fi1a-ti9i z2 Ltlun1i~a-a~'Yinfi1"11E1~ z2 Ltluu1n 

~ 

2. n1, LL 'il n LL 'il ~ Lfl n1 i~ a' El~ ~ dj u•1 'U. it tJ 1J fl1 L ~ tJ 1 LL~:: ~ LL 1J 1J LL~ 'U.L tl 'U.L u ... 
'Yl1~u1n (positively skewed) mh~L,nlii1111"U."llm::~ df L~1l;fu n1,LL'ilnLL'il~ 
Lfl n1 i~a-El~l.h::1J1 m ,tl~1~ LU'U.fl1,LL'il n LL'il~tln9i 

'II 

3. 1"U."llm::~ df L~ll;f'U. fi11nqlil"l1El~ z 2 aan"U.anui"L1mLi"U.tlljLa-tr n~1mtlu 
1 'VI ru;f 'U.L 'i~ i11w'Y1f ., 

3. fl1,ililflLL1J1Jifih1't11\l : n1,'t1~ifil1J lA Thft\lftil\1~1Mi'1Jfl'JLLlh£iif,t 

(two-way designs : the chi-square test for independent) 

n1,'Yllil a'EllJ L~ a'11JTH1 1ilil11'il a'EllJ tl1fl111lff1JWWIT£i a'El-11 ~1 LLl.h~1 tJ ~1'VIi'lJ 

n1,EJ El nLLlJ1J1l lJ a'El ~ ~ 1 LLU 1 ~ a'1::~ El n 1 1El El n LLlJ lJ a'El ~ 'Yl1 ~ fl a1 £Jfl lJ n11'Yllil a'EllJ fl111J 
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fi1 tl1ll1ir.J~~nT~'Yl~~e:J~'~Hl1 ~~ tHh1tl ntl,-::rm<ifnlHHl~i1 LLU'l" ~~ Laurence G. 
'II • 

Grimm (1993:pp441-443) '~rmi1e:JU1~n1'l"e:Je:JnLLUU~e:J~~~d' 

e:J1n1'l"~(j) Lll'Yl (schizophrenia) -;:nnn1'l"fln1Y1 Ltl~r.JU L fi r.JU"ll e:J~~'\.1.~13Jm~3J: n Gi3J"ll e:J~ 
q q 

~u 'it,.~~~ Lll'Yln~3J"lle:J~~u '-n'~~3JLfli'1LLGl::n~ll"ll e:J~~utln &; 1 un1'l"fln1Y1tl'l"::n au~1 r.J • • 
~e:~~i1LLtl,- n111it"ilumLGl::tl,-d~nTnn~~ii~113J ci~ r.J1n '\.1.1 L~umLuu LL~u~1 r.J ~1'l"1~ • 
(contingency table or frequency or cr9ss-tabulation) Lile:J~"il1n(i)1'l"1~ii~e:J~LL111LLGl:: 

.- .f a , 
~13.1~~3.1!1 ~1'l"1~U"il::L1r.Jn11~1'l"1~ 2 x 3 

20 6 8 

8 20 22 

'V\3.11 m 'VI (j): • 
2. '!tn~~i'Yl mi~~3Ji~~3J3J&iij1'U, i1~U~ii~(j)~11i1'l"nL::"lh [J L 'VI a e:J [J13JUn LUULUU 

• Q q 

"lf1 r.J3J1nni1'VI ru~ LLGl::n1'l""lf1 mf U"il::'l"13J~~ ~Gl"ll e:J~n'l"m~ii~U3J~(j) LLGl::,liii~'!-1.3.1~~~1 r.J ., qou •cu 

n1'l"e:Je:JnLLUULUU~e:J~'Yl1~ U1L~ue:~i~(j)1'l"1~ 2 x 2 

'lllfl 
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LUJ11~~1'U.11\I H0 ~1'VIftJnT~'Yl~a'aULtH11a\la'a\lth::tm~~nT~aanLLUUa'a\l 
q ... q 'II 

'Yl1~fl1'VI'U~11 a-a\1911 LLU''Hthta a-~::91 anu a'1111~~1'ULLEl\l H1 fl1'VI'U~11 a-a\1911 LLU~Lli 
q ... 

Ltluaa-,-::9ian-u ~u~mr-u~fl1111i11~w5n-u ~u 12.2 LLa-~\ln,.1vJLL'Yi\l-na11cr;nnmi11 
'II 'II q 

911ath\l hfl~~Lil'Yl LLa::n1'lflaa~LLUU~~un~ 

-

.· 

... 

hfl~~Lil'Yl hfl~~Lil'Yl 

hfliU11Lflf1 un~ hfliU11Lflf1 un~ 

f!aa~LLUUUn~ flaa~muu~~un~ 

,-tJ 12.2 
'II 

~U 12.2 i1Wlf1£JLLa'~\l"ii1U1Uill~'Yl1I"1Ja\l hfl~~Lil'Yl hfliU11Lflf1 LLa::flUUn~ 
'II 

..,..4 Q ..1 "' "" • I "" • IQ Q •• 1 ..4 "' "" .-
e.JIJJ\111fl11lJ Ln £J1"1J a \I n1'lfl a a~ LLUU e.J~ u n~ Lu'l[JU L 'Yl UU n~1n IJJ\1 LLa'~\lfl1111 a'11Y-4U1i 
'II 

"1Ja\l"ii1u 1U"ll a \I a-111~n 1 umi11911 a ci1\l ~::'VI11\In1'l1ii.';luu 1 ~fl"ll a\IUflflafifl a a~ LLUU 
q q 

un~ ~\IL~1';l::Ll~U11~~Lfl~~flaa~LLUU~~Un~ ';l::~UtU'VI1'Yl1\1~1Uhfl~~L1l'Yl111nn11 
'II u 

hfliUlJLflf1LLa::~~un~ nT~a amLUU LLa'~\l,j a11 a~~fl a a~ LLUU~~un~ LU7UUL fi UtJOU 
'II 'II 'II 

"' ..,..; • I "" ..4 "" "' • "' "' • I ..1 ..4 ..f "' "1l a 11 a e.J'Ylfl a a~ LLUU un ~ IJJ\1 an 13-tll.::"ll a\1"11 a 11 an nLL';l n LL';l\1 a'1'VI'lU ~1 LLu'l'Yl'VI U\l"llunu 
'II 'II 'II 'II 

,-::iu"lla\1911 LLu,.fia-a\1 1 ui1 a ci1\IU i1 LLu'la-a\1911 '1.1i'1.~L1ju8a-,.::nu 
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I 

hfl~q}L11'Yl hfl~q}L11'Yl 

hfl:n1l L~rl'1 tin~ hfl:n11Lfli'1 tin~ 

f!GHJq) LLtJtJtln~ f!GHJq)LLtJtJt:J~tln~ 

~tl 12.3 
'II 

fl11~h,..1m z 2 ~1Vii'1.Jn1,-ililnLL1.J1.Jfteh'l't11" 

llii1 L ~1-;J::'Yl ~ a-eJtJfl111l~ m 'V\1.11::~ e~ ~'V\1eJ'Yl~ a-iltJfl111l Lilua a-1::"JJ e~..:~a-e~..:~ i1 

LLtl~ a-~1~1w~·tJ x 2 -;J::L 'V\~ e~unu 
'II 

ue:Jn-;J1mfu £J..:~1~"1ieJ1lan11i\l Ln~fl11:U~-;J1nm~1li1m.h\l fl111l~~fi1~'V\111 £1111 £J 1~ 
'II q 

a'1J 11~~1'\.1. i1\l 12-i dJUL .:n\1 Li'\.1.~1\1 La'~ eJUll'\.I.LUUn1~'Yl~ a'eJtJ fl111J~ eJ L 'V\ 111:~ eJ ~ 
q ... 

ME 631 (ME 731) 295 



o o ,._ ' .- .,j A t A .,. .,I.., 
nT~fl1'U.1nL fc ~1'VI~lJLL~~::L'lHH~ L:IJe:JL~1fln'l~1 ~fl';J~Lfl'YJLL~:: n1~Ln~'Yl:IJfl11:1J 

U\1 r.nn 1i'n1~oUUfl1111fl L"li'U.~1EJ U1\ln1~~1'U.1nLL 'U.~1~1\I 12.2 1l1L~"U.Ein1~i,nn~ 
~ 

..1..1 • .... ' .. .. .. 
fl11:1Jfi'Ylfl1~'VI111r.J ~1'VI~ULL~~::L6JI"~~"11EI\IL1l'Yl~n'll""li'U.1~ 2 x 3 

' .... ' ..1'1 
~1~1\1 12.2 fl1';J1nn1~~\1Ln~ fl1';11nn1~fl1~'VI111r.J LL~::fl1111fiL'U.LL'U.1"11EilJ 

Lnfl l,jiifl111J 

~~tJ1f) 

hfl~~Lfl'Yl hfl~11Lfli'1 tJn&; 

fo =20 fo=6 fo= 8 

fe = 11.33 fe = 10.52 fe=12.14 

fo=8 / 0 = 20 / 0 =22 

fe = 16.67 fe = 15.48 fc=17.86 

28 26 30 

34 

50 

84 

~1'U.1'U.~111"11EilJ"liEI\IL:IJ'Yl~n~~EI41'U.1'U.~111~nl'U.n~~~1\1~"11EI\IU~~::n~:IJ 
~ 

"'•'I' .. .. .... ~ ... .,j""'"''l 
~1Eir.J1\I L'U.LL~~::LLfl1 LL~::~~:IJ1l ~~~1:1J"liEI\I~:IJ1"ll"nn~nL~1\I ~'Yl\I'VI:IJ~t"l El 84 L \"lEI LVI L"lJ1 L';J 

' ..I ... 'il 'I o; • ' '~~tJ..r 'I • ... ' 
11fl11:1Jfi~111"11EilJf'IEIEI:: L~ ';!:; L"ll"~1~1\l 12.2 ~EilJfl1fi1:1J~EI L 'U. L'U.';J1'U.1'U.n~nL~1\I ~ 

J\I'VI:IJ~flEI 84 £ir.Uin1~Ln~£ifl1111U\Ir.J1n£iL'Yi1h fl1~EilJflEI 34 iirlflu~nn1it";Jur.Ji1 
'II ~ 'II 

Li:lu h"~~ Lfl'Yl t'l1~ auf'l EJ 28 iirlflu ~ nn1it";Jur.Ji1l1il"lu h" t~ ~ 1 u~EJ\I"ll"it~~n ~11 
'II 

t'l1~EilJflEI 30 (n~11tln&i) 
~ 

uEin';J1mturi\lu an l~i1 n1~11 ~111~n:fiu111'VIrt\I"'U.';J1nflu 84 fl"U. fl1111U1';1:: 
~ 

!"I ..I ~ .. ..,1.., ' !"I 4 !"I t .. !"I 
LlJ'U.'Ylfl'U.'U.'U.';J::Ln~'Yl:IJfl11:1Jr.J\Ir.J1n LlJ'U. 34/84 = 0.4048 'VI~EILlJ'U. ~f"l';J~Lfl'YI LlJ'U. 28/84 

~ . 
=.3333 'VIiann1it';Jur.Ji1 LiJu t ~"~~Lfl'Yl LL~::n1~Ln~~£ifl1111 cl\1 mn LiJ 0.4048 x 0.3333 

'II ~ 

"' ~ ..1..1 • ..... .-..r... • tl ..I ..I 
= 0.1349 ~\I'U. 'U.t111 :1Jfi'Ylfl1 ~'VI 111 r.J ~1'VI~lJL6JI"~ ~'U.fl EJ';J1'U.1'U."ll El\1 ~::"11"1"li"'U. 'Yl fl1~'VI111 r.J'Yl 

'I .-.J' o; "" ' !"I .. .,. 
';I::'V\1 L'U.L6Jl"~~'U. fi1Ll:IJ:IJ~~1'U.11\ILlJ'U.';J~\Jt1EI 0.1349 (84) = 11.33 

~ ... 
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.......... (12.2) 

... ..I 0 ... .-..I... ... ..... 
fc fl m:-1~1111 fl11:1Jtl a'1'VI'UJ a'~:IJ11'mnn•n.~olin'U 

... ..I 0 ... ..I... ... ..... 
/, fl a~~11:1Jfl11:1Jtl a"1'VI1tJ LLtl1Yia':IJ~'Utinu 

4 0 A --

N flEI~~11:1J';J1'U1'U'lJEI"a':IJ1"lfn 

a-c;n 12.2L"lffi1'U1tu.fl11:1J~~fl1~'VI:IJ1t1~1'VIi'tJLLCii~::L6Jl'~alu~111" 12.2 iB"fi11.nmL~ 
'II 
... ..r 

~"'" 

I" = (28)(34) = 11.33 
Je 84 

LU'U t 1flcn:IJ Lfli'1 LL~::n11L n~~iifl11 :IJ ci" tl1 n 
q 

I" = (26)(34) = 10.52 
Je 84 

t.Jn ~ LL~::n11L n~~ iifl11 :IJ ci" t11n 
q 

I"= (30)(34) = 12.14 
Jc 84 

Lilouhfl~~L11YJ LL~::n11Ln~~Lliiifl11:1Jci"mn 
q 

I" = (28)(50) = 16.67 
Je 84 

LU'U L1flcn:IJ Lfli'1 LL~::n11L n~~Lliiifl11 :IJ ci" tl1 n 
q 

I" = (26)(50) = 15.48 
Je 84 

t.Jn ~ LL~::n11L n ~~Lliiifl11:1J ci" t11 n 
q 

I" = (30)(50) = 17.86 
Je 84 
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n1~~hwuu, !12 ua::n1'i't1ft~ntJ...tmhA'ty 

n1~~1'U.1nl. !J2 rhi.qj1~u.J~1tl1il1n~1,.1"1 i"'~1,.1"1 12.3 fl113Jrl"lla"'n1,-i~Ln~ 
..1 ..1 I 'I .. ..1 d .. ..1 0 ..... .. I VIti 

LLa::fl113J tl'Yl f11qj'V\3J1 tl El ~ L 'U.~~ 3J 1l11'VI 'U.~ LLa:: ~~ 3J1l 'Yl ~El~ ~13J a1~ tJ ~~ 3J1l ~ El ') L 

~1'U.1tu.fi1~-;11LU'U.~1il::'l.t1i.tl1i~1'U.1ni.'VI1fh ff 
911,.1~ 12.3 ~1'U.1tu. ff 

fo t; ( fo 0 t;) ( fo 0 t;)2 ( fo D t;)2 It; 
20 11.33 8.67 75.17 6.63 

6 10.52 -452 20.43 1.94 

8 12.14 -4.14 20.43 1.94 

8 16.67 -8.67 75.17 4.51 

20 15.48 4.52 20.43 1.32 

22 17.86 4.14 17.14 0.96 

!12 = 16.77 

4. n11't1fi~Dul~rha\I~D,nhwiuGl111\l 20 2 

L,-1i.~n'bl-1n1,-~qj~1'U.1tu. g'2 ~1'VIi'tJ~1,-1~ 20 3 LLa1 tl1L,-1EIElnLL1JlJ~El~'Yl1~ 
'I tl ......... ~ d 'l .....: ..,, I ..1 "' ... 0 ..1 ..1 
L'U.'l ~1,-1~ 20 2 1il::3J11i~'U.') 6Jl~~13J1,-fl L"ll'R_,'Yl 3JLntl1"11El~ntJn1,-fl1'U.1nl.fl113Jfl'Yl .. 
fi1fl1~'V13J1tJ~1'VIi'tJLL~a::L6Jla~ a-~,- 12.3 <ila-:tn1,-1~h11~5n'br,- A, B, c LLa:: o L'U. .. 
L'D'a~i~~ai.tld L'U.n,-ntd L~tl_,LL~i~Ln~L6Jla~ ~fl113Jrl-;11LillL<ila~1"lff11'U.1m ff2 

A B A+B 

c D C+D 

A+C B+D N 
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2 _ N(AD- BC) 2 

X -(A+ B)(C + D)(A + C)(B+ D) 

A,B,C,D fiafl1111~"11Eh'ln1'H~-\1Lnlil( f0 ) L'ULLYia::L'li'£H~­

AD ~a f0 tt1~i'UL'D'aa Ax f0 i1~i'uL'11'aa o 

sc ~a f0 tt1~i'uL'D'aa B x f0 i1~i'm'D'aa c 

N ~a ~ ~a7111~1'"1'"~111in 

.......... (12.3) 

.... .., A A tr..:t'l A tr1 ...... 

nu"ll a11arn71 L11'Y17n n171 Lfl71::~ 'l.l.LLiila::L6Jfatln1 Lfl71::~ LLU\1 LLtm-;:nn n"UL ~ a91~1-;J ~au 
~ ~ 

11 L6Jfa ;t ~'\.l.LUUi1 ~u-u ~'\.1, '\.l.tl1fl nJ"ll a \I n1~'Yllil ~a ULfl ri1 a\l~a\1 i\ldL rl r.n"li a \I nu n1~ 
q .. 

A ft' IL"' • o 

1Lfl71::~n171ilnfl1\1111Cil7\i1'U. (standardized res1duals) (Haberman,1973) ~c;n(12.4) 
a V 

.I tf"O,.O I ... A ... 

u7::rm lilnu LLiil a::L'll'a a"ll a \I L11 'Y17n'll' 
q 

.......... (12.4) 

"" I G.;' tt' I "" 0 Q..ol I "" 

tl1fl1 ~111J7tu."ll a\1~1ulilnfl1\11111il7\i1U~1~7U71 tm17111nn11 2.00 LLa1-;J:: v a 

~71.111 L'll'aa1f"U.Ltlui1 ~'t!'u ~uuthfl' ru"lJ a\lumhfl'run17'Yl~~au'1fln1a\l ~a" ~Cil7 (12.4) 
II q ., ., \1 

';):: 1.i'~a\l';l1m.J n L~1i~1111~\i1u 11" ~171\1 12.4 'll1 L~ua Lt1uliln~1\1111~~\i1ui1~i'u LLYi 
~ q .... 41 

a::71t.Jn17"ll a\ll7fl~Cil Ll1'Yl LLa::n17Ln~~~fl1111iu'lfau LL3f11-;J::Lli ~'\.1. h Lfl~a\1~111 tJ"ll a \I 

R LrlmtJ'itJuLiitJu R nu 2.00 Lfl~a\1~111tJ"lla\l R -;J::Li'iifl1111n17~1 n1 R L~nini1 .. 
2.00 LLa::ijfi1 LU'U.U1 n ';):;~ 111 tJn\111~1'\.1.1'\.l."ll a \I n17i\l Ln CilL '\.l.L'll'a aJuann ni1~ 
fl1~~111tJ 1~tJ 1an1~ n1 R 1~nin11 2.00 LLa::ij~hLijuau -;J::~111tJn\111~1u1u"lla\ln11 

01 
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.. ' .. .. ' ... 1 ... .... ... ...~... .... ... ' 
(R=2.57) 'lh'1111nn11 2 '11-3'V1111t.Jth'l1111 ~~~li!Lll'YI nun1~Lnlil'YI11~1111'111J'l1EI\1.111nn11 

1an1a-~~11il'V1111u L'l1aa 4 '1.3-iiin1~Ln~~ii~1111i'u'lia'U./h~~li!Lfl'YI LU'\.Lau R (-2.13) 

~-3fhi11u~m111nn11 2 'V1111t.J~111111 iih~~li!Lfl'YI 11iluL3-iiin1~Ln~~.Uu'lia'\.L \tau 
'II 

n111an1a-~~1~'V1111u Lila-3~1nLliiiL'l1aa~'I.L'Jiifhi11u~m"lla-3 R 111nn11 2.00 ~-3'1.3-i 
'II 

LU'\.LL'Ua a~ L U'\.Li1 a-\i:u a'\1. \1.~1fl ru"lJ EJ-3\i:t.J «1 fl ru n1~'YI~ a'EilJ '~ n1 a-3 a'EI-3 q ., .. 

I Ill 0 .... I A -
li\1~1-3 12.4 a'1'\.Liiln~1-31111il~i1'U.a'1'VI~U LLiil a:~1 un1~"11 El-3 n1~f'!m~1 a'3J3Jiili1'\.LU'U. 

... q ... 

1 ~~~lit Lfl'YI LLa:n1~Lnlil~iif1111lsU1JsUEI'\.L 

fo R 

L'lltu11 20 11.33 3.37 2.57 

1'11aa 2 6 10.52 3.24 -1.40 

L'llaa3 8 12.14 3.48 -1.19 

L'llaa 4 8 16.67 4.08 -2.13 

l'llaa 5 20 15.48 3.93 1.15 

L'llaa 6 22 17.86 4.23 .98 

L'Uaa 1 flEI h~~li\L1l'YIIn1~Lnfl~ii~111JsU1J'JiEJ'U. L'Uaa 2 flEI h~cn3JLfli1/n1~ 
Liilil~ii~1111i'u'liau L'l1aa 3 fla tJn~tn1~Lnlil~ii~113Ji'u'liau L'l1aa 4 fla h~~li!Lll'YI/ 
n1~Ln~~Lliii~113JsU1JsUEI'U. L'Uaa 5 flEI h~cnmf'!i1/n1~Lnlil~Lliii~113Jsiu'Jie'\.L L'Uaa 6 

flEI tln~/n1~Lnlil~Lliii~1111i'u'Jia'\.L 
L'11aa~iifi1i11u~m"11a-3 R 111nn11 2 Lil'I-Li1a-\i:ua-uu~1fi'ru"lla-3\i:u~1fi'ru"lla-3 'II q ., ., 

n1~'YIIil a'EilJ L~n1 a \I a'EI-3 
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6. nT~ 11inT~'t1~i;'f£ltJ l~uh ~\ltHh1~'J uGI'J LLU"iLif\lt.l~a.nm 

LLaJ":h nTl'YI~ LHI'l/1fl ih a-l tH.l-l ~11JU n ~ n'l::Yh Lrl t1 i1 LLU'lLli Liht."lfit~fii t1 L i'ta-l 

(discrete) (i1m.h-l "lf1 tJLL~::'V\ tY-l LL~-l-l1'U.LL~::Lli LLfii-l-l1'U. n1'lL ~w.~' ti-l LL~::Lli L ~'U.~ el-l) 

2T'U.LU'U. 'ttl't~~-;J:: t "lin1'l'YI~ a'el'l.J nu lii'1 LLU'lL 'i-lti~1J1 ru. ,r 'U.fi at! !lu"l La'!i el'U.i1 LLU"iL 'i-l 
ca., t A 0 A ~ Q,.. .:I; 1 

'l1 E.Jn1'l r.m ~1 a r.n-l a-111"1fn 81-;J ~1 L""' "U.n1'l'Yl fl'ltl'l.Jfl ~ 11111 ~'l1 n171 ~ fl::LL""' 'U.ti1-;J 1J"lf1-l 
q 

~ ~ ' 
~il-l LL<ii 0-30 LL<ii a'1J1~n a'11J1'lf1,)1 LL 'U. nfl"iel'l.J fl ~ 1Jfl-l a'-l LL~::~h ~111'1i elL fl-;)';1~-l n1'l 

q 'II 

'YI~ a'el'l.J Lfl n1 a-la' ti-l a'11J1'lfl t iLd a a' el-l i1 LLU'lLU'U.Iii a L rta-l ltn 1,) [J 81';1 ~-l a'1J 11 ~ ;!'1'1.1. 
q a 

fl111l i11~ 'U.th::'VI i1-l fl111l1h L U'U."1'VIi'u ~ ~ i11 f1 'YI~LL~::71 £J n1'l'VI \1._,"11 a -l a-11171 £J n1'l"ll a -l 

• !'I •"" "" £ A'! ..I 'll"•::tl 
fl111J';l1 L1J'U.a'1'VI'l'l.J ~~ a'1Jfi'Y11i'LL~::'VI'U.-l L 'U.a'"ll el-3'l1 £.1 L~~ tllJ 

cl11iL v.~~~~-;J::a--lir.J':hi1LLU'lel U111 [J l~n1'l1~~1ii a L iia-l'V\~8 Lli a'U.~-;)~._'1 fl111J 
q 'II 

Iii tiL rta.."l ("li1-l'VI~el er~'l1 a-1'1.1.) n1'la'i'1-3'l1 r.Jn1'lLL'l.J'l.J Lli~ tiL ita-3 (discrete) LL~::n1"i t in1"i 

'YI~ a-au'tfl n1 a-3 a-a-3 LU'U.fl111Jt1~~~ a u1-3 '1 'lii~111 n1 a-11J1'lni..,,r aa-1111~i1ii~"1~ru 
q ~ 

LU'U.Iii tiL iia-l n17 l"lin1'l'YI~a'el'l.J'W1'l1 L1J'YI~n (parametric test) "li1£J t iii 'Vi a-3~.11nni1 
r.Jni1a r.i1-l "lia11~ l Wil1'l1-l 12.5 a'11l1'ln1Lfl'l1::v.1~£Jlia-~'lL ~ r.Jfi"U."1v.i'un1'l1~ 

'II 'II 

LLuulii m ita.., ,r "U.fi a a-11J1'lfi'VI1 a-v. i11~wih::v.i1-lfl::LL""' ""'~ ~ i1lfi'Yl~LL~::"i1 £J 't~lii ail 

~171-3 12.5 ~1"i1-3"1J't.t.1~ 3 X 4 

'l1r.JL~Iiiaii(10,000 'l.J1'YI) 
.... £ 

'!Xar.Jni1 20 21-40 41-60 111nni160 ~~a'1Jfi'Yili 

111nni140 19 24 37 65 

21-40 25 20 33 42 

'!Xar.Jni1 20 56 32 20 10 

lii'1 LLU'lL ~-ltl~111 ru.n min La''U.el La-!ia"U.i1 LLU"iLL'l.J'l.JLlilii a L iia-l (discrete variables) 
'II 

n1,-1~ fl1-;J LLa'~-lLll>n..l,-1 £J 't<ii ~1 mn_, a'_, v.~mLa-lil_,,-1 r.JL<ii'LL 'YI't.t.i"i1 £J n1,."11 el-l ,-1 r.Jn1,-
'll 'II 

"ll eH~1 LLlhi.li~m ita.., ~1 LL~~::L6!J~ann ;_,Lnt;r;nnn1,-LL1l_,ltu 
'II 
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" nT'I'YI ~a-au \UH.l 

1. l \l.nT"I'YI~ a-au\l'rJ~1~ru 1~ ') m~11~1 ar.h\lfi1"'LL'YI\I.th::"Jr1n"'~\Ifl mi a\lnT"I'V\1 .. ~ ~ 

"'ti~1"Ltl 
'II 

2. "li a11 ~fi1"'a cil \I."'U"ll a \I n11\l'1..lf11111~ n1"'i Lfi"'1::'V1Lfl r11 i"l1 a-a \I "\aj"\*l Lfi"'1::'\o{ 
'II 'II 'II 

I I I .J 
fl1111 LL~n~1"11"'::'V\11"11fl1 L,.~ fJ 

3. n1"'i"l1 L n ~ i a"l1 LU\.1.~ R"'::·;n n'YI n n1"'i\l L n~ ~'" ') "li a a-1111 il ~1\1. d'i a \I n1"' l ~ 
~ ~ ~ 

a'111im~ fJ1 ')LU\.1.~1 LL'YI\I.L Vi fJ\Iflf\IL~fJ1 LL~::aciL ~ fJ"'L'11~~L~fJ1 
'II 

n1"''YI ~a-au Lfl rh i\1 a-a"' l "1M Lfi"'1::'\o{"Ji a11 ~\1.111tJ ru ruil ~\I a cil'" "'tl"ll a\ln1"'\l'lJ 
'II .. .. 'II 'II 

..,j ..,j ... ..,j "" ... ~tl ... ' 
fi1111I1 n1"''YI~ a-au'YI~1~~" L n rJ1nt.J~1"'111 L~ a"' "'::"Jr1n"' L "'rJ n11 n1"''YI~ a-au~1"'1 

L11'YI'in (parametric test) n1"''YI~Rat.JLflfi1 i\la-a\1 i.lii.~'1.ifi1 L,.~ fJ'VI;a ~1\.I.L~ fJ"11Lt.J\I. 
........... ~tl .... ~ ....... ' 

11191"'~1\I. L~aa1"1a"'~1"'111L91a"' "'::"Jr1n"' 91"11\.1.\1. 11wv::L"'rJn11 n1"''YI~Rat.J\I.a\1.~1"'1 ... 
L11'YI'in (non parametric test) n1"''YI91 a'at.Ji Lfi"'1::'VI1fl fl1 i\1 a'El\1 R11irJ"'::'VIi1\l a'1111 il~1\l. 

~ ... 

"" ..,j "" ~ "" ..,j .... 
"11 El\ln1"'LL';In LL';I\1 n1"'\I.t.l fi1111I1 LL~::n1"'a'\l Ln 91 n1"'tlUL';In LL';I"I1n1"'\I.t.Jfl1111 Cl a'1111~~1\l. 

~ ... 
' • ' \1 '... ' ' ..,j ..,j .... ..,j 11\1 n1'VI \.1.~11 L1111fl1111 LL91 n 911\I"'::'V\11\1 n1"'LL';I n LL';I\Ifl1111 Cl'Yifl191 'V\111 fJ nt.Jfl1111 Cl';l1 n 

"" ... " • ' ..,j ..,j .... ..,j 
n1"'R\I L n ~ a-1111 ~ ~1 \.I.LLfJ\1 n1'VI \.1.9111 n1"'LL';I n LL';I\1 fl1111 Cl'YI fi191'VI111 rJ nu fl1111 t1';11 n n1"' 

~ ... 
i\1 Ln91LL91 n9i1\lrl\l. 

n1"''YI91 a'Elt.J fl1111 ~a L 'V\111::~ El ~ fl Lt1 fJ fl ~ \1 nt.J n1"'1 Lfi"'1 ::'\o{ fl1111 LLU"'U"'1 '"'YI1\I 

L~fJ1 nt.J ("'1fJn1"') a'El"'n a11'V\;8111nni1 n1"'El amLt.Jt.Ja'El"''YI1\I~Li"'1 rJn1"'"li El11~ l \I."'U 
~ 'II 'II 

911"'1\I l \l.n1"'a El nLLlJt.J a'El\I'YI1\In1"''YI~ a'Elt.Jn1"'1 Lfi"'1::'VI1fl n1 i\1 a'El\1 LL~i1 a'El\1 ~1 LLU"'';I:: 

i.lii11~'"tin'" a-1111i1~1'" 11" n1'VI\1.~11 i.li iifl1111 i11~'"tf.,::'VIi1\l a-a \I ~1 LLti"' a-1111 i1~1'" 
~ ... ~ ... 

LLrj\ln1'VI\1.9111~1 LLti"'L 'VI a1J'"i11~'"fn'" ,t'"~ a i.li Lu\l.~a-.,::9ian'" 
R1111il~1\1."11El\ln1"''YI91Rat.Ji.fln1i\la-a\l~ai1"lia11~acil'".,tl,a\ln1""I\l'ufl1111~ 

~ ... 'II 'II 'II 

na11~1 a ci1\l LL 'YI\.LU;::"Jr1n"'~a'\l. L';l LL~::LL9i~::n1"'i\l Ln 91 n a11~1 a ci1\l LL 'YI\I.th::"Jr1n"'"ll El\1 
~ ~ 

fi1111R\I. hi LL~::LL9i ~::n1"'i\l Ln~ LU\I.~i.'n::';l1n 'Yinn1"'i\l L n91 ~'" ') li''"~El R3.11'in~1'VIi1\l 
~ 

302 ME 631 (ME 731) 



uuu'f.ln,t~ 12 

1. -;nn'Yl~£Hh'I'Yl1\l £n 1"li'fl1lJfl3Jfl113Ji'l.l.1~~~a-\l L'l.l.~awn1£J"llEJ\In1~'Yl~~a\l~tH11'1.l. 
~ 'II 'II 

a'EllJ a'1 'l.l. -;11 LL 'l.l.n fl 'l.l. L ,Y··h ii n1 ~~ EllJ a''l.l.El\1 nu [J1L 'l.l. 'Yl1 \1 ~ LL~:: Lli ~ Eltl a''l.l.El\1 nu £11 

L'l.l.'Yl1\l~ n1VI'I.l.~LLmn"h~.os LL~::1-in1~'Yl~a-a\1Lmha\la-a\11.ia-n~ R ~~1';)L1EJu11 
Lsu~arh 1.iLi1~n1~~ aua-'l.l.a\11 'l.l.'Yl1\l~nmtm~1fi''l! z 2 

';l\IUa"~\ln1~~~1';)a"EJlJ 

.... 
~ EllJ a''l.l.El\I'Yl1\l~ 70 160 168 398 

11i~ EJu L1'1.l.El\I'Yl1\l~ 30 40 32 102 

100 200 200 500 

(1) 

33 ? ? 21 124 

? ? 40 ? 106 

82 60 38 ? 

(2) 

10 ? 17 
? ? ? 

? 20 35 

ME 631 (ME 731) 303 



... ~ .... ~ ..... .... ... ~ ~ 

el1'YlliltJ ';1\l,'Yl~ el-\Jfl11 'Wti 'W(l'VIL'fUiil fl!n~ LL'f1~ • • 
56 29 17 22 25 15 33 

4. ifru'V11'2i Elil'f-\!Rr.JLLli~ii a1 ml'a u ')3.i'nfla alil'Yl1~n~iili'1'VIll'ml'a uni1'VI~a L ·yhnu L nm'tf 
~ . 

(2500 ni'11) 'VI~alli lun17fln1Y1L~a-\!Uflm!-1';11nLL1i~iia1tJ1l'mJ (~1ni1 20 u) • 
• !"!! .,. ..... , d.,. ~I o •• I d 'I "' .. !VI 

Lu7tJUL 'Yl uunu LL3J'Ylll a1 u111n (30-35u) n1'VI'I.l.lil LLaan1'Yl.05 LLa::: L'll'n1~1 Lfl71:::'VI Lfl • 
rha-\IL'fel-\1 ';11n"lia1laliialtld ';l-\19ifl113J~an17'V11 

'II 

..... 
2500 n7ll 

' 
lil1ni120 46 

30-35 12 

58 

304 

:aJ1nni1 

2500 ni'll 

22 

40 

62 

68 

52 

120 

ME 631 (ME 731) 


