
(Nonparametric Stati:stic)
 

nl1L~Vn H~ \1fi{lm11~1'Ii1;JIL l.J1.lllJ"li'vm1 

~lJfi'n (Nonparametric) '~';lL,;vcilWVllJl~l'IlJ 

MV~Vl;r~mllJfL~~1nll ;l\,ml;r1ILU1 ;l\l1'" 

nqlJ;r1vcil~ ~\llfl~V~n~lJ;r1Vcil~ ILI'I~ I'ILn~1ivlIl'I 

1'Ii1;JIL1.J1.JLlJ"li'vml\j~fivi (Nonparalllet­

ric Statistic s) il'fl~~\1lJl~fitl'l~nl.Jl'li1~1L 1.J1.J 

Vi111ilLfiV; :J~Tfl~yhLU,~;lmn 

1. nl1\1flMl.Jl'IlJlJ~'S1\lm~I'Ii1~' 

2. nl1U1~lJlmhVi111il~fiVi 

rru V'IllJl\lIL1.J11LlJ"l'll'Vi 111iiLfiV; dl \l 
nl1~'IllJl\lfi'U1~lI'lmhi;l~U\liv~il,Unl1IL,n 

IL ,~mllJ\b ,~~ U\lltflfliiU\1rt~ Tflm~Vil~ l.Jl~Y1 

~'l~nnl1\1flMl.J;(~nci11d'11 distribution - free 

tests nl1fi'(l\'11'1i1;JLlJ;f"v~nl.J,Unl11L,nIL'~ 

~V~U1~lI'lmi't ~ u\l,mf\\l~v~I'Ii1~IL1.J1.JLlJ"l'l1! 'W111" 

ii Lfi~i nl1til\l1t1lfl 11'li1;J~H\1flI'lVl.Jl'IlJlJ~'S1\l 

mlJ'iEnl1LlJ"liVi 111il~fivi\! ~h\l1\1111LU\lnl1til\l1t1l 

~l ~ '1 LlJ~~~lnoj'1.J-B'V\ll'lllJ11t1til\l1t1lL,jvcil~11fl 

~ '11 ILI'I~;r1vcil~~H1 \lnl1\1flMl.Jl'IlJlJ~'S1\l ~n,~ 

LU\l~\llflL~n~~/iiT~h'1..r~l'Ifi ~flnl.Jnl1\1t'1I'1Vl.J 

I'IlJlJ~'l\lmlJ'im'll'Vi 11111Lfivi :J~mnH;r1Vtil,1 

~\l1t'1~~nILtl'1 Tfl~rhLU'~~flVil'llt'1lJln 

1\lIL~I'I~nl'lnW)fl 'iEnl1\1flMl.J\L 1.J1.JH 
Vi111il~fiVi,f\1 1\lnl11flfll~V~;r1\LU1 ,:;~v~H 

d, .. ,~.",d
I'ILnI'l\1IL\l\ll~\l I'IllJ11t1',flfil ~flll'Hflfim\lV~ LVi11~ 

11'~ ~v~\b ~ Vl(l\'1 ~ I'I~L util\l1t1lfl l~\l~ ~IL l'I~toh\l 

~ ;j~~~l.J\llJlm'l\l~V~;i1vcil~ ILfimlJI'I11lVi~~ U\l 

,'3~Tflm~Vi'd \lm~«~filJt'lll'lfiiILI'I~Vi~nl1:~t'lll'lfii 

~ 11Vl"~L1Jl'IllJ11t11flfh~v~;r11LU1VVnlJ1LU\l(l\'1 

~1'I~L,jIL \1\lV\l L'I!\l mllJ~ 'i1\l1, Y1t'l\lfiiii rm 

ril\1\lflfllL :~\l;r1~1'I~;~Vl'';lL,j\11'11~'inlJlJ,\1\lV\l 

tUnl'l~,rvl~'~~U\lnl1;llL\ln (Nominal Scale) 

nl1~'l~~thtIf1.J (Ordinal Scale) \1iv,::~u\l;r1 

~1'I~1fl '1 (Interval Scale) nl1f'il\l1t1lfill'li1~~ 
1-t\\lnl1\1t'1I'1Vl.JlL1.J1.J1'll'Vi111il~fiViVl"~LlJIL \1\lV\l 

fil ~;r1\1; I~l" ~L lJ iJ fi 11lJ \1lJ1m 1'1 mi'tti' 'HI 
nl1\1fll'lVl.JlL1.J1.JLlJ"l'll'Vi111ilLfiVi..t'\lt'l1\l1vllll'~1,r 

th;rl.J\1iV~llL\1\1~ \1iVmllJ~LU\l\1&'n ~r~H1.t'1"fi 

nl.J1imll'l~v~~\ll'l~ neu1.J1.J;lIL\lnU1~Lll\1\1'lm'l~~~1;(1.J 

ILfitil,jvlllm~1 \lI'lLn l'lfi' L\1lJ l~l'IlJ ILI'I~;r1~1'I~ fi'LtiiJ 

mllJ\1lJ ll~;j 11lJi~ U1~ lI'lmiJnl1 u,nIL'~ 

IL 1.J1.Jun~ ILtl'1 'lEnl1\1fl1'1Vl.JTfl~HVi111ilLfiVi 

LU\l'l1inl1'~'~';11\11.';~1\l1'nl1\1t'1I'1Vl.J (Power 

of the test) ~~n11~,~1i"lEnl1\1t'1I'1V1.JLLl.Jl.JLlJ 

HVi111il~'lvi 1ivl'I,\ud'nci11ti~&'mjt1l~~v~nqlJ;r1 

Vcil~, &'mJt1l~~V~;r1ILU1~1fl. nl11'1,\ul'lt11\lnlnli 

~'ll', ;r1Elcil~~'ll'ILI'I~I'Ii1;J~,r\1t'1I'1Vl.J LL9iLlJlt'1"\.1X 

~I m ILI'I~;r~mci 1~nl1til\l1t1l till'l\lh~ l~fillJ~~ 
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~",cl1~~'lfl'",~~aV Nonparametric and Distribution-Free Methods for the Social Sci­

ences 1JV~ Leonard A. Marascuilo 
1. mliln~lJ""Vci1~~;l~,: (One - Sample) "',u.1.hil&'ntllll~~ U\ln17 'hu.·fmflu.ti~~ U\l 2 Vci1~ 

(Dichotomous Variables) 

.Q'IUO'llai f;I"'i;~riv~m1'Y1"IlVu~rl~1riulvmll",d~hlm~vci1~flv1,~ii~;f\.\~'Jt\l Ivmll fl,~ 

~ vu~ 1~",'iv ~ln ",'imYlV'YI~MU 11m1lJ~;;'Lri'lnm1«~~ n~ ~ ,hrium1lJ~;im~w~'~L -r",'ivLlJ 

ti~8li'1l i(m'i~\.\V~U11l 10 fi\l \o,\'~fiIl1mi\l\\la'ntllll~,j1~"1 r\V\lu.a1'4~;rm'liilll'll~ 

u.a11lVUtl1lJllm1~\lU.I'iIl~fi\l 11 m1;r~Yiiilll'll~~ 1~""V mn 

n~IIi'l.lhll min\! 

iim1tl\lfi\l;i 

2 

3 

4 

~1~ 

~l~ 

~l~ 

mn 

10 mn 

1. \ \lm1'1VU~1~",'iv~ln ~ U\lLl1'11lJ~L 11m~"'lJl~H",'iVLlJ 

(Ho : P - Po • H, : P '" Po) 
2.	 \\ln11~Vu~1~",'iv~ln L~ln\l~'ivLlJ 

(Ho : P - 1/2. H, : P", 1/2) 

.aii'lli.....llU 1. The Binomial test 

Ho : P - Po • H, : P '" Po 
2. The Sign Test 

Ho P - 1/2. H, : P '" 1/2 

Ho : P, - P2 - 1/2 • Hl : Pl '" P2 '" 1/2 

mliln~lJ""Vcil~jj1J\ll~\",q) (np, nq > 5) ,~H Z-test. 1': - test 

2. mliln~lJ;r'Vcil~ 2 n~!!. (Two - Sample) ;r'U.111jja'ntllll~LU\lf111U.~n111~LlI'YI;iu.1.J~~U\l 
2 Vcil~ (Dichotomous Variables) 
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.Q'Iun'llm ~11'V,j~~m11'1'1L'1~lJ~'1ri1'I'~MnqlJ;r'~lh~ 2 nqlJ11Ll~n~1~ri\l..,'i~LlJ 

.'all,h. llllm'iv\I~\j1.J11'l 2 milJ '1 I'l~ 10 "\1 nqlJ..,il~'l";~'1l'llmi\lh&'n];ClI::,]l~ '1 rim. 
gnrlqlJ..,il~LlJ,r!H~f1 'l";l'llmi\l Lll'l::'l";llm'iv\llf~ 2 nqlJt~m~ [1II1f\\:: Lllhrh'1Cl111ol1'l,-mm1fi" 
'Vi fi!lJ1f'll::~Mlln ~'iV\lLlftl'l::nqlJ 11'Vi~'l ,..,'i~LlJ'Vi ~'l,;r~m11~ 

• .I
1'l1lU'lI 

• .1
nllu'lI 

1I1t1'l11ii.11l11.1 .".11'1&1111. lahi"81n~i1ll. I~U 

-
-

l'w'l, 8 3 11 

LlJ'Vi~'l, 2 7 9 

11lJ 10 10 20 

Ho : Pl - P2. H1 : P1 .. P2 

mti1nqlJ;r,~til~Il~\ll'l'l"'llJ H' z - test ..,'i~x"'test L,jLlI'l::~l"::H' Irwin-Fishier Test 

1'I'1L'1~lJ""lJLlflnftl~~v~,j15Vll\l (Median) ~~~nqlJ;r';mtil~ a nqlJL,j t'lV1'I"L'I~lJ 

Ho: M1- M2 - Mo 

H1 M1 .. M2 
3. m11'1"L'I~lJ"'1lJ~ ~hri'll~M~mb'll (Homogineil:y of Proportion) ~M;r'~ll.h~lil'll 

f)ClIa'n];ClI:; (Qualitative Variable) hmlii~nljlJ;r,~til~lJlnn11 2 nqlJLlI'l::IiMjL'l1::~~ri\l (Multiple 

Independent Samples) 

.Q'Iun'lllm ~1;v,jMm11'1"L'I~tJL'llJlJ~11\l~1::1jf11T~~ ~hri\l~~~«'1ri1\1~Mlh::1flml<lnn11 2 

nqlJ t'lvM~1l1'l~~'h~n];t\l:;~~~m11'f1nqlJ ;f11h:;~J11'1~~1,M 2 nqlJ ..,i~ 2 lh:;~111'1 

Ho : P, - P2 - P3 - --- - Pk
 

H1 : Ho 'tlJlil\l,i~
 

.'all,h. , -mm1 ~111'''"lJ;iflL 11\1~ ri v1rilJ'i~m1i 1V\lm1 L'I~\l111f~lJ"''i ~LlJ1f~lJ'i~tll11 'iV\Id 
"nnqlJ;r,~til~ 3 nqlJ ~~qlJ~llJt'll1lJlJln1t~v~~~th::1flm'Vi:U11 i:ll~~'i1fl~~nrn];lL~lV 40 "'11 1f~lJ 25 

"'11 LlJ1f~lJ 15 "\1 mlf1l~n"tliM1L'lf1i 60 "\1 1f~lJ 50 "\1 ',lJ1fVlJ 10 "\1 \\e~l~n«~fllJAmn 50 "\1 
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1WU 35 f1\.l 'hilf~U 15 f11-l ~mnmlu'il a-f1cl'1-l~~~m7lf~u']~liim7L'io1-lm71'W1-l~~~milJ;r,~cil~ 

Lfilri'1-l~1~hJ 

• .. if"1'111~'M\lLn.1 11 

n111~ii.lImll.1l1l 

~llnn'l'll'l\lII. ~lln"Qt""'1."1I ~lInfll"&liln'll'l 111&1 

lf~U 

i.lJlf~U 

25 

15 

50 

10 

35 

15 

110 

40 

'j1lJ 40 
. 

60 50 150 

He : P, - P2- P3 

H1 : He i.lJLU1-l''i~ 

.i\~i'\;\'IlMItI\I 1. Chi - Square Test ('"13) 

2. Light - Margolin Statistic 
2 

\I~~~l,H''X. - Test 'nf1t'WU 

1. f11llJLfhri'1-l~~~,jIiO'l1-l (Median) ~~~1.h~1flmlJlnn'il 2 n~lJ 

2. Il1llJL~iJ~1-lri'1-l~~~m'j\l,n\l'~ (Homogeneity of Distribution) ~!mh~lflmlJln 

n-h 2 n~lJ \I~~li~1J~~~'l1-l~mltll~nl'j'f1n~lJ 'f11.h~Lll'nlJlnn'il 2 n~lJ ~1~ 2 l.h~Lll'n 

tilnTl'nf1N~UYlUf11llJ\I~n,]l~~~~a-f1cl11-l (Reject: He. Accept :H1 ) ,~,j~~ljm'j'nf1N~uL"'1-l'jlO~ 
lf1vH Post Hoc MUltiple Cornparisions 

\I~~ti'ln~lJfi1~cll~'ihtllJlf1n'j;liJ~1-lIf1,anlJlf1 \In''\~1f1vH Arcsine Transformation 

ti'l,j~~nl7'nf1N~1.Jf11llJLfhri'1-l~~~a-f1th1-l 1f1v1.lJ'nf1N~U'l1lJ ;~H 'l- test ~1"~'nf1I'WULU1-l 
'jlv~i.'; 1f1v1~ Planned Multiple Cornparision) 

4. Ql'j'nf1N~Uf11llJL fhri'1-l~~~a-f1ti11-l (Homogeneity of Prooor lion) ~~~;r'\11.hyjL U1-l 

t')tlI~f1'j;tlI~ (Quali tative VariabIe) 11-lmtilyjf1~lJ;r'~cil~iJf11llJa-lJ~1-ltlri'1-l 

1I9"lUn"laQC 1;i'l,vl'i~~f1I'j'nM~U NlJlJ;j"1-liJ'j~l.Jf1'lllJLfhri1-l~~~~f1ti11-l~~~1.h~lflm 2 n~lJ 
~1~lJlnn'i, 2 mjlJ lf1oyjli~1j~~~'\. \.l~n'dtll::1l~~m'j'f1n~lJ'f11.h~Lll'n ~~m U1-l 2 lh~Lll'n ~'i~lJlnn'il 



14 

2 1.11:;WYl 11milJ~1~~1~Y;ii1n"1~mllJalJ~ulit'fu1lJL jjUl1~1:;~~1ii'U 

Ho ,Pij - Pji 

HI : Ho 1lJtjju,'i~ 

i1111ha 'lnm1m1,i~~~u6'1ii~1J~~fllflW •.,rt~ r'i'uiim'i~u 80 flU tfWLLti~«n"l\l:;m1m1' 
vvmjjun~lJ ti~n~lJ;i IJ1unal~ ~~U L~Vm1'L~hL'rU1:;~I:; 2 «1.1i'l1~ LLti'1nIlUlnm1,LI1!J 

~~lnm1U11m1,lj«n"l\l:;fI~liuM11M'i~tlJ~~i~lja1.111n~~~Al11~ 

-
~~..~.ftfa~2 

~ll ..",..,lil • ".h\lnlJ,a •.. 1I11\l .~II 

n'.II.~.ftfa; 1 -~ 

;1 20 3 3 26 

1.1l\lrml~ 5 25 5 35 

V~U 2 7 10 19 

11lJ 27 35 18 80 

-

-
19.i'l.5".III\I 1. Chi - Square Test 

2. The McNemar Test \l,n,rmtiim11~ 2X2) LL~:;rl'lmtiimilJ;I'l~~l~1Jm~ 

LMqj H z-test LL~:;i2-test 
3. Bowker Test 

4. The stuart Test \l,n~mtil Square Contingency table) 

5. The Cochran Q Test 

5. m1'flm'mUmllJLjju~1'l1:;LL~:;mllJalJWull CIndependence and Correlation) 'lYl 

milJ;r1~~1~L;i~1 (One - Sample) ~~;r1LL1.11~1~/i~«n"l\l:;LiluLLUUnwhLL un1.11:;Ll1'fl~~~ (Quali­

tative Variables) 

Ig1Umial 1j1,vl'i'v~m11'1'11'1~1JmllJLjjU~1'l1:;1:;M1-'~~1LL1.11 2 ;(1 ~~~l~/ijjllm'!l\l:;Lilu 

;I1LL'lh LLUUf1WilLLun1.11:;Ll1l'1~~~ m1'iLfl11:;~fl11lJL jjU~~1::~"1Vfl11lJalJwulid ,:;\Amlnm1iif1!'11 

ii'1LL1.11 2 if1 'lnn~lJif1~~1~L;j~1fi'u rl'1~~m11'1f11'1v1J1,r~lil'll1.111 ;I1LL1.11,f~ 2 jj~1'l1:~~fi'Ui\ 
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~~l ~fnl~llijfnl~«~~\llh jj\lt'J\l~ u."tilm1l'1"t'lvlJ,,r~~,,qtlll 'hu.t111f~ 2 'lJij~t'l1::"VI\'\l Ii 
~~l~,m~ll ;J'lU.t111f~ 2 ijfnl~«~~\ll!r'f\lV~~i~ 

Ho :p- 0 

H1 :Pf 0 

i111l1hll f1'l,rV~m1mllJ II m1t'lV\l~ Ll'1'tl'ilflf1til"f'llt'l"il'lV\lL~ m; ~\lijfn l~«~~\ll!l\'lJ ~~ rm 

L1~\l'ilflf1t1\"1'Ilt'l"i~1V'lJ ~lnm1~l1,,\(m1~\l'il\l'l\l 100 f1\l ,,r~~;r~i! 

um.illu 
lIan1I1ill\l,iIl1"sitIl1l1.llillll\l\l'm.ill\l, nil 

~ 

II 1illu 

1X "" d "" ...m1U\ll'lL1~\lYHl'1'tl 

\1m; u\l tt'LlJ,;rL1u\l~ Ll'1'tl 

40 

30 

15 

15 

55 

45 

1'llJ 70 30 100 

aoiit5'11ulI\J 1. Chi - Square Test 

2. Blomquist's Double Median Test \l,rmtil~;r'lU.t11,t~ 2 ;r'l m,h 
Median 'PI") 

3. The Phi Coefficient (mtilLjj\lf1l1l~ 2X2) 

4. Goodman Test (mtilLjj\lf1l1l~ 2X2) 

m1H Chi - Square Test dl~1lJmtil R x C Contingency Table tilm'l~ 

t'lVlJ~lJ f1 'll~ /{~~\ll! ~1V 'lJjj~t'l1::"Vr'f\l ~::ijuljJ~l1 IlL~V~~ V~ rmu 1..1 ~fnl~~~l ~~'lvm1'ifnl~ 

B. m1l'1"t'lVlJfnl~Ljj\l~t'l1:: andependence) ~v~;hu.t11~lJlnnll 2 <Three or More 
Variables) 

aQ'IlILn'lllQ{ r{i'~,jv~m1l'1"t'lVlJfnl~Ljj\l!lt'l1::1::~ll~;r'lU.t11~~lnnll 2 ;r'l 

i1111hll ~lnm1t'1VlJ\(m1~\l 3 ~V~ 1,,~1,nnt'lV\l"l~r'f\l L~Vt'lV\lLL'l'hijnl1'~m'fl'1\l"'i "v'in 

rrn ('IV \lll 'inm1il' 'i~i v'lJri 1,,~ uuru~l'1lfl m~l'1~ cl)~~v~ u." ~ ::~V~ lJ~ lnmllJII'l'il'1\lf1'i"v'itm1t'lV\l 

~v~u."~::~V~L jj\l!l('l1::~lm ~l'1~1V'lJ ~lnm1li1m,ntl1lnil~~;r~;f 
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_..I_..I _..I 
m•••\~~a. :2 n,•••u~a. 31n"lIau~a. 1 

illu'" 
••I'll I'll 1'1"'VI "&'iiI "'VI 

,-mJ 50 30 60 55 7520 

tlJ,-vu 10 10 5 510 35 

-_. 
6071lJ SS 40 70 8060 

-
__ ..Il111" 

.a.'lHlI""'lIt1 1. Chi - Square Test 

2. U - Test (fjt\'n~ltIl::f1&l1u Chi - Square Test) 

Ll.tI::tllrl'v~ 'YJ'IIIVU l.Jli«lJVi\lll (InIe r ac Iions) IIIIlloil7 tl'YJ'III~ut,\ 

7. m7'YJ'IlIvuIl111.J1I\i'YJ~ (Test of Goodness of Fit) 

.a"m'lm q'l;Ufi~~nl7'YJf1I1~1.Jnl7n7::'l 0 1iI1Vnl7 LI., nu'~f11llJ~YIt';'lnm~a'~ Ln~ 

tiUf11lloi~~';'l nf11llJf1l"1iI1~ ';l1-l'YJtI';~ 1lIlV"f1liv~f(1-I1iI1 etlJ 

ii1111hu f1111i1Q)~v~ h~L7U1-lLi. ~~1~U~ f1lf1-hiim1U1-l·rtl·lh;v~..tl~V~ L7~L7 01-lf117\::fj5mlnl7 

1i;(~iI' 1i',"l'I1'lr\~1-I~,jlh,,~'iu'\.\(7.00-9.00) 'lh::WIlI130% 'if1~L'iO'\.\ (9.00-12.00) U7::lJltll 5% 'if1~~n 

(12.00-13.00) U7::loiltU, 40% 'Jh~L7U1-l~V1-lthu (13.00-15.00) lh::loiltll 10% 1iI/(~~7U1-l (15.00--16.30) 

U7::lJltll 15% LI.~~iv~m7'YJf1I1Vuil f11lloif1l'l1il'i'~;(~n~l1\::~7~ri'UII111Ylf1"llloiL u,\-\,'hVl'ivtlJ LYlmtl 

lJlu1'uUI ~1 ~u'inl7L1.rii(m7U1-I ;~1~lmL7"'f1u1.;;mm1-rnv~Jl~v~iim'1U1-Ih7::0::~ 1t1l 1 tiumvi 

U7ln!Jr-JtI;(~iI' 

'1b~~;l (7.00-9.00)
 

'lb~~70'" (9.00-12.00)
 

'lb~~n (12.00-13.00)
 

'1b~\70'" (13.00-15.00)
 

'ir1~1iIt\'~Lt1m7U1-l (15.00-16.30)
 

" .... ....... ,

"u~u"millIn, ~1I11.lIU' 

11 ''ll",,;"> ._--+--------­

720 30 

100 5 

830 40 

150 10 

230 15 

http:1I11.lIU
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1. Chi-Square Test 

2. The Karl Peason Goodness - of - Fit Test 

3. The Kolmogorov Goodness-of -Fit Test 

4. The Lilliefors Test 

5. The Kolmogorov Smirnov Test 

8. m1'Y1~I:'l~Un~lJ~1~rll~I:'l~~nq!!(Two - Sample) fl~1LL1.hlj«n"r!Cll::d~\l'h\l1\l (Quan­

titative Variable) fll:'lllJl11li'~fi\l~ULLCl::lj~::LL\l\l&'n"r!Cll::Un;\ <Ranks and Normal Scores) 

.Q'Iun'lla.e hmat~lju1::'!lm 1:'l~~u1::'!lm L11ljmllJU1::I:'l~fi,::Yl'11tlll111.h::'!lm .ff~ 
2 1l~tlll:'llJffi1L'~lj~wi\l'l'l7~'lJ L1\l m1m::'lVL'I'Ilj~\l~\l'l'l7~'lJ f11L~VLrhri\l'l'l7~'lJ .~1\lmat;1'L11':: 
Yl'11tlllmatflIf1~rll~LU\lliI:'l1::ri\l~11~1"::'YI~I:'l~UmllJLL'In,Jl~1::'I'I11~;h~rll~2 ~1~rll~ L~m5~n 

;r'!lrll~lJl1~vi51:'l1::ri\l Ondependent Samples) 

i'IlIi'l, f111:'l~\l'i'!l1l1"r!1''YIV 1-.1f1::LL\l\l~Cl~~~m11f~''YIV~~~llm7V\l 2 milJlf1vmjlJ~ 1 II 
mil:lnm1CllnLL{\l~n"r!Cll::,h~ '1 ri~\l linnqlJ'I'IiMlJri~~i1nCllmtf\l~ClU11n~Ii'~;1' 

ntill'll , 
liInwanlluimtm:.hll 'II 

15 

4 

20 

18 

17 

15 

10 9 

ntill'll 2 
Illl,..'iIll111f11,IUI 

10 

4 

8 

15 

7 

8 

15 

7 

12 

B 

~Vln'Yl11U11 1. 'iil.ff~ 2 ,h1-.1~L'l~~~m1ti~''YIVLL'In,Jl~ri\l'l'l7~'lJ 

2. 'ii!.ff~ 2 ljm1m::'lV~!l~f1::LL \l\lLL'In,Jl~~\l'l'l7~'lJ 
.iiii'l;'Ilfl1lll\l 

...1 I, Inlm'I' 'YI~I:'l~UmllJLL'In'l1~1::'I'I11~nqlJ 2 nqlJ 

1. Fisher's Randomization Two Sample Hest 

2. Wilcoxon (Mann-Whitney) Two Sample Test 

(matmjlJ;r'!lrll~~\l1f11'1'11lJ H z - test) 

3. The Terry - Hoeffding Normal - Scores Test 

4. The Van der Waerden Normal - Scores Test 

5. The Bell Doksum Normal - Scores Test 
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li'lfl::u.'II'11i1a'nj,jlll::Lil'll Normal distribution u.~::llmllJu.1.hu7'l'llbrhri'llu.li'l t - test iI 
u7::aYlill1l~;ifll'/fi 7!l~~~lJl;i!l Terry Hoeffding u.~:: Van der Waerden u.';li'lt,jLil'll Normal 

Distribution If'll Li~'11 Uniform. Logistic. Double exponential u.li'l Wilcoxon ;in1l 
... ..t I InIQl,'11 Ii Ylflel!lU0l7m::'l~~!l~fI::II'll'll~!l~n~lJ 2 n~lJ, . 

1. The Siegel - Tukey Test 

2. The Mood Test 

3. The Klotz Test 

9. m7Ylfll'l!lut1.qlJ~'l!lcll~lJlnn1l 2 ng!:! (Multiple Sample) ;j~'lu.U7i1a'nj,jlll::lilwil'll'l'll 

'oI7!lU'ilJllll (Quantitative Variable) ~~el-llJl7affl~'11l1uu.~::f1:~u. 'II'11i1a'nj,jIll::0l7II.,nu. '~un;l (Ranks 

and Normal Scores) 

.a'lun'llQ{ "l'IImUl;jjju'l::lllmlllnn'll 2 U7::1flf17 u.~::milfl'lllJU7::1'l~';,::fh17Illl1l 

u7::1flm';l~ '1 fllJlnn1l 2 If'll llfJllll'llJi);ll'oIiI!l'llri'll'ol7!lt,jb'ii'll,hL~all!l~u1::1flmL 'Yhri'll'ol7!lt,j :t~ 
1'IImUlUI7l'::'Yl, l7IlllmUl;j~'l!l cll~ Ii1'11fiel7::n'll I1l!ll"::Ylfll'l!l'Ufi'lllJu.l'ln';l~7 ::'oI1l ~~'l!l cll~;jlJlnn1l 
2 ~'l!l cll~l~ !lL!i!lnll'l!lcll~lJl t,wfil'l7:: n'll 

i'Ollllhlll f11,j!l~0l7mlU1l 'iii0l71'l!l'll 3 'iii ,::i1Io1~,4!l0l7;rfl~lail!l~!l~ilm7~'II'o1;!l1,j tfl~ 

'iiifl 1 ilnl.xilnl7a'll~lmtM 'II«n';Ill::,h~ '1 ri!l'llfl,::'nfl~lajj!l 

'iiifl 2 ilnl-.1ilm7~'11 fu;i'lll'l!lh«n'OJlll::;j~nfl!l~ri!l'll;l':~~fI~l ail!l 
'iiifl 3 iln1lm7a'll;rfl~l~jj!lb~~t,jf1·!l~i10l7iln!l::h,f~a·~ ~~m::rhriu1lm7a'll 3 nqlJ l.hlnlJ 

~ ~ d~ '11'1:: II. \l'1111~U 

_.I 
111'11 3 

10 7 9 8 7 EI 4 8 2 4 5 .-'j
7 EI 8 510 5 5 3 

.iiii'li'llllltlll\l 1. The Kruskal - Wallis Test 

2. Hodges - Lehmann Test (Ylflel!lU pair wise contrasts u.~:: 

complex contrasts) 

3. The Normal Scores Test u7::n!lufi'la 

3.1 Terry - Moeffding 

3.2 Van der Waerden 

3.3 Bell Doksum 



19
 

10. rr11"~~~Un~lJ;l1~cil~L'i~1I1.a~hqlJll1~cil~ 2 milJ (One and Two Sample) t~~ 

nwi~il (Repeated Measures) lI.a~lil~n';IlI~~~~nqlJ1";L'II\j~'1l1i'll (Matched Samples) 

.g''IIIn'lm mt1l;I1~cil~«lJ~'II11ri'll (related samples) L~~;(1~cil~~'ihl1Il1l 2 111 

~cil~jjt'11llJ«lJ~'II11ri'll L'Ii''11 Lij'll;(1~cil~L'i011i'll lI.,]jjnl1~~,h~~~i~llaL,j'll 2 ~~'11 (L'Ii''11 r\~'II'11~~'II«~ 

rrn,,~a ~~) '111 VI,j'll;I1~ cil~ ~jjnl1;u~'II'Ib u;(1~ cil~ rj'lilnl1An';l "'~~nl1An';lt'11llJII.~n']l n~...,.;h~ 

f\l~~~,y~lla 

i~ll,ha ~m'io'llnqlJ'IIrt~ 10 fi'll L1il'Unl1~mlJ'10An';lL,j'lll1al 15 I'll ~~lflmlu1l 

rrl'I'11fil'l ~~~~m 'i O'llflqlJU,] ~"OAfl';lL tJg O'liLtJ'II~~LIl ~~ "'~~ljnl1Y1~~~u';fi'llfill~ ~~'lim~ ~'IIr\~'IIL 1iliu 

nl1 ~mlJII.a~,,~~~u';fi'llfill~~~'liflL~ 0'11'IIa'~'ln~U1lJII. d'1 tJ1ln~ ~a;r~u 

2 

3 

4 

5 

6 

7 

8 

g 

10 

(fi~ II. '11'11';fi'llfi;i) 

r\e 'Ill ,j\i\.Jfll1~ U1lJ 

15 

7 

g 

3 

4 

8 

10 

20 

16 

17 

(fi~ II. 'II'11,;fi'llfill) 

'IIa'~iUnl1~mlJ 

10 

12 

g 

6 

7 

6 

10 

15 

15 

12 

.aiiu.....1D\I 1. Sign Test 

2. Fisher's Exact Test 

3. The Wilcoxon Matched-Pair Test 

4. Normal Scores Test 

4.1 Terry - Hoeffding 

4.2 Van der Waerden 

4.3 Bell Doksum 
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vmmn tl1~lJ~1\ m.JnWYl~IlmJ'Ii'~ 4 'iii til'liVflf1~~Lil,.1 tJflllJ,jVflf1~~~V~ t- test LLi,tlnf1~r)l 
t-test ;;~~f1 LL~:;fl'L"IoI~;;li~lJl;;V Normal Score Test LL~:; Fisher Test Ii,,. Sign Test 

1,n~'li;;LL"tilf1l1m:;'l~~&'f1~t\I:;~~LL l'I~lJ (Peaked) Sign Test ,:;~ l'IlJl:;IllJ~q"LL"tilf1l1m:;'l~~ 
&'n~t\I:;LL lJ,. !'Flatness) Wilcoxon Test ':;Ll'IlJl:;IllJ 

11. f1l1'Y1"MlJrilJnqlJ~,vril~~~nw~'fI.fllJlf1f11l2 ,"f~ (Repeated Measured) 

.Q'Iun'lIGC rmil~'i"fll'lJV~"'Vlj~'lf1nqlJ~,vrll~~;;~,ri"lJlnf1';h 2 "f~ LL~:;"V~f1l1'~'l1t\1l 
1l fll'lJ v~,jV~I ~~;1n~llJ l,f,.LLflf1"wi"l'I1v'li 

i'lIm'll'l "111 ~L 1~"LL ~~l'Iil~ "V~f1l1nl"lJ&'L l'I!lV·~'lJl~LLri"ilnL1~,.h11~L 1~" ;~'1l"lJ&' 
~ l'I~V~~~mllJ~ ,jlJi""l~ '1 Ii,. 3 lfU" iV~m1'Y1f1MlJ~1l"ilm1~II1fVlJ"lJt'L l'I~V~;jjj",llJL ,jlJ'liWlfUfI'l'I" 

;~'l'i"lilf1l1'Y1f1~v~rilJ"ilmi~,. 10 ",. I,m1";"ilm;tl,.b,.lJt'lLl'I~V~LL"~:;lfU" LL~:;L,.;'J~lJ1\~":;LL"" 
f1llJmllJlfVlJ'lJV~f1" tI'lln~IoI~~~fIl1l~ 

\tWIN - ..'II".'" 

•
":Q""n1a1••\I"II6"U..ia, 

- ..."n 2 
- ..'II""" 3 

1 1"7 8 10 

2 

a 
13 

10 

7 

5 

s 
-.,. 

4 15 8 J" 

5 12 B 15 

6 9 10 10 

7 18 12 a 

B 

9 

1B 

17 

3 

B 

a 
19 

10 10 Q I~ 

-
.aii'l.5"dIlU 1. The Friedman Test 

2. The Sign Test ('YI'IIlVlJ1,rmm Treatment 2 vrll~) 

a. Multiple Matched Pair Wileoxon Test 

4. Normal Scores Test 
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5'. Durbin's Tesl (Hl'llmtil Balanced Incomplele Block Designs) 

6. Combined Friedman Tesls (mtild'J\l Unequal Sample Sizes) 

12. Block Designs and Tesls on Aligned Observalion 

.Q,un,.oe ~~vPi!l~ rm YI flll!l1.Jf1111J ~flmh~1J!l.m 1~ t11'l'1d~1flV~ ~m1 utJ~~1~t11 fin~1 

~t11'l'1d~L u\lm!1J <Block) If1V~m1t1il.J~ri,)lihPi'ln~,)I\~nqlJ <Block) L~!l1J~fltI~~IJ~\lll anlerac­

lion) ~!l1"1~ Lnfl'l n ~1\1J!l~ ~')I\~n qlJ 1\lm1Y1f11l!l1.J !l1,,~~m1 Ylflll!l1.Jf1111J~fln,)1~1J!l~~,) I\~nq IJ 

<Block) 'l'Ii'!lYlflll!l1.J111J'lJnnqlJ 

i'nll~'l1 ~ti~i(m'lV\l!l!lmi'J\l 3 nqlJ mIJ1~;flJIl;jil'lJ'lJ1 aO) If1v~nqlJ~ 1 jj IQ ~~~,\ 110 

\f\l~t1 ; nqlJ~ 2 jj 1Q ~~~,\ 90-109 ~1\~nqlJ~ 3 jj IQ ~ln11 90 If1v~'\I\~nqlJjjil\l1\lnqlJl\~ 10 

f1\l ~I\~~ 1..i~~'\I\~nqlJ!l!lm u\lnqlJl\~ 5 f1\l If1v'illm1qlJ ~I\~1";~'\I\~nqlJ~fI'i1.J'illm11l!l\l1\l'illl'iYl tn 

t'llllfli~,)l~ri,. nqlJ'l'Id~1fillm11l!l\l~ 1.J1.J1.J11 m vfinnqlJ'l'Id~1fillm11l!l1J~ 1J1JYlfll\!l~ L~!lm1Y1 fll\!l~ 

bII'!,a\ljjm1 Ylflll!ll.J ~1\~IJ'lYlt1J!l~'ilil 'iYl Vlt'llllfli t111nD ~I\~~rt' 

n~1l 

(Block) 

l:inJ.i'fCllCll1 
a'll 

u"llq.t.1nn1I.DY~VU 

UIIII1I1 (fI:~YYI 

J 
u"llq.a.1nn1I"Y~VU 

....n (~YYI 

1 110 Mti 30 

18 

20 

30 

25 50 

50 

60 

45 

40 

2 gO-lOg 25 

21 

20 

30 

15 45 

40 

39 

27 

50 

18 

3 ,jln11 90 15 

13 

21 

7 

16 30 

35 

21 

18 

32 

IlVlnml1.J11 'illm11l!l\l 2 "ill ';11";~I\«IJ'lYitl\l'illl'iYlVll'llllfli~fln'\l~ri\l'l'li!l~lJ..I,..
__ 
• QII'III '11'11111118\1 1. Combined Wilcoxon Tesls 

2. Hodges - Lehmann Tesls 

3. Normal Scores Tesl 

13. !111Y1 f11l!l1.Jf1111J1i'JWiIl1~~I\=f1111J~1J~\l1l1J!l~~1~ tI1~&'n~tll:;Li'J\lil\l1\l'l'limJ1lJltll (Quan­

lilalive Variables) 
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.Q'I~n·II'" ~'i;~"'~~m1'Y1"t'l~UmllJLil ...!lt'l1~1~'II11~~1U.1.h 2 ~1 ~~~1u.1.hjjt1'n"1ll~L U... 
;1"'1"''II'j~tl1lJ1111 (Quantitative Variable) lilloJ~1I~~m1'Y1"t'l~U ''''IoJ~t'lltl11~1U.tl1,f~ 2 jj!it'l1~Pimi'... 

li'lllJl~mllJ11jjmllJ&'lJ~ ...lid'l...t'Jwj u.Pililm1'Y1"t'l~U',)IoJ~t'lltI11 ~1U.tl1,f~ 2 ',jjj1it'l1~Pimi'... Ii 
'IIlJl~mllJ11 ~1U.tl1,f~ 2 jjmllJ&'lJ~...liri,~~~,1~ 

i1111hll ~1YI,rl'11lJ1"'lfi"ill,,t'l1Mi ~~lnmlU111~~m1t'l~ufi'''L~~nifi"ill''t'l1t'l"iriUIoJIil 

m1L'j~...ilfl"Ul"t'l1t'l"i '~LU...vt'l1~ri"''II'j~jjmllJ&'lJ~...lin...'II'j~',j 'i~'"l1n"1r'fui(m'j~"'8 "... mlnlJIoJIil~~i! 

-
\rOlilN 
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••n1'll1I\lMl~"n1111,"iIl1l1.lli 

(..:\lou'\t) 
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.. _ _ r 

lI.n1,~,.u~.1f1Q1,Il1l1.1l' 

(f1:u.UU) 

70 
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50 

60 

90 

40 

85 

70 

.iii'l.;.....lIu 1. The Pitman Test 

2. The Spearman Rank .Test (mtiin~lJ~1~cll~1I"'1,,'l'lltl)'l,r Z - test) 

3. Normal Scores Test 

4. Kendall's Tau 

I' ... 
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