
.d 
1J'YI'YI10 

nTl1 ~ a''V\ t~il~\1.{';1::~ Eh'ltJ"r'H.J1 tJ n-\l,::iu-n Eh'lfi113J ill~\loth::'V\'h-\1 2 i\1 LL'l.h 

\tn1i mr n a'\lo hfl1111 ill~\lof,::'V\11-\In alJ'Uflfl Gl h-\IL'itJ\1. '1511'15\1. i1El U1-\l L 'li\lo n1,-H1~ 
1 q q 

L'itJ\I.ill~\l.fn tJ a'f:I1\1.111'V-l'Yl1-\l Lfi,~!Tl';l'V\7EJ11i "11\1.1~"11 El-\li El-\1 L'itJ \loill~\l.fnu ~a i11 t'\'Yl t 
'Yl1-\ln1,L'itJ\Io 'V\7El11i L ~ El~ El'Ufl1f:l111 L 'V\ a1\i n~ El-\11~,::itJfl1111 ili~WH'V\iEI a''V\ ill~\l.f 

fl\lo~1\1.111nLoll1h11a-'V\i11~\lof ~El-\ILTl~';11ni1LLl.h 2 i1 ~1tJ~1tJrl\lo tl1 X i:ifi1 

111nn';l::fh 1i v iifi1111n1tl~1u ~"';l::L'iun11 x LLa:: v iifl1111i11~ufnu LLli~';l~"LLa1 
'l::i'U"11El-\lfl111li11~\lof 'l::'V\11-\1 2 i1LLU'l a'1111,f:I'U'l'ltJ1tJ1~n-\l fl1111ili~'U.f~a--\l ~1 

'II 

1 Q..<l tl .J' o 0 CV o ...... 1 A ttl CLoo' ca.,..., dl ..., A .... 

\lo 'V\1-H El\l.';l::LL \lo::\1.1 a'~'la'1'V\'l'Ufl1\l. 1 ma-11 u'l::a''Yl1ia''V\ a-11 'V-1\Io'ti-n El-\1 Pearson Lll El\lonT;u tJ 
'II 

'V-1 ~ n -\1 ill tJ ,:: i'Yl ta-'V\ ill~ ufl ~ tJ 11i -;)1 L 'V-11:: L ';11 ;:';I -\11 \loi -\1 ~ L "111 'V\ 111 tJ n -\1 L ,1 El1 ';1 ~ -\1 
'II 

A I ..,Ad Q..<IQ,oo~ .d.,-GJ,dGooi,S 

a'llll~i1\l. 11 L "111 El1-\l El-\1 f:l-\1 a''V\ a'li'V-1\Io'li-HEI-\1 L..,.. tJ,a'\1. 'lf-\111\l.fl El product-moment correlation 
1 ... 

r = . ......... (1 0.1) 
n 

L~ El n L tl \1.-;11 \lo 1 \1."11 El" fi-n El-\1 fl:: LL \lo \lo 1 \lon1,'V\1 r L ,1 ~ El-\1 L tl~ u \I.LL'ii a::fl ::LL u u~u LU \lo 
'II 
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r = 
0 (X - X)(Y- Y) 

.......... 1 0.2) 

i1Eith\l 

L ~1';1: fl1 'l.n ru. R-n El\1 L W FJfi-u.1~ FJl i'R~~UL 'W'i1 ::11 ';I :1h FJL ~L '11 L ~ -u.11 
'II 

~.I 111 ° 'I ".... • I ... .,( :=1 .. ~.I 111 ° 'I " I .. 

el\lflu~::n EIU El:: L 'irl1 LVI a'1lu'i::a'YltiLu'UU1nVI'iEI iUJLLfl: El\lflu~::n EIU El:: L ~'Yl1 L ~ fl1 a'\I~~EI 
'II 

~1 Lfl1a\lf11-u.1rn-4i1u1ou.111niia-~~fi1-u.1rn r mh'11L~n~111 th~i'u~~r;ia"f11u1rn r r;i1FJ 
'II 'II 

3ja 1n-f11-u.1 ni.';J1nfl:Lm -u.~u.Yh L~~FJJ1FJ i\li1 ar.i1\l'iiEI 1tJd 

.... .. iJd 0 ... .... ..r 
1ltiFJ1lf'lfil!-1 'Y1 2 ';11'U.1'U. 10 fl'U1lfl::LL'U.'U.~\I'U. 

~1~1\1 10.1 
d y fl'U'Yl X 

1 15 7 

2 6 11 

3 6 5 

4 18 16 

5 12 9 

6 5 0 

7 19 3 
-8 20 13 

9 17 24 

10 28 26 
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..... I A J ........ ~ A f( ~ f( 

';)~~1 tUlu~::"'Ylli"'VHUI'WUli r "1.1 El~fl::LL U Ufl nl.lilfl1 "lil~LLa::1'Yl tl1fl1 "Iii~ 

1Bri1 f11u1ru.~1 r tliltJ"Iil~ 10.2 i~d 
'II 

(3) (4) (5) (6) (11) 

X y X -X Y-f (X -X) 2 (Y- Y) 2 (X -X)(Y -Y) 

15 7 0.4 -4.4 0.16 19.36 -1.76 

6 11 -8.6 -0.4 73.96 0.16 3.44 

6 5 -8.6 -6.4 73.96 40.96 55.04 

18 16 3.4 4.6 11.56 21.16 15.64 
-, 

12 9 -2.6 -2.4 6.76 5.76 6.24 

5 0 -9.6 -11.4 92.16 129.96 109.44 

19 3 4.4 -8.4 19.16 70.56 -36.96 

20 13 5.4 1.6 29.16 2.56 8.64 

17 24 2.4 12.6 5.76 158.76 30.24 

28 26 13.4 14.6 79.56 213.16 195.64 

146 114 0 0 492.40 662.40 385.60 

(7) (8) (12) 

(1) X 
146 

14.6 = --
10 

(2) y 114 
11.4 = --

10 
(9) sx = ~L(X -X)2 In = .J 490.40 I 10 = 7.017 

(10) Sy = ~L(Y- Y) 2 In = .J662.40110 = 8.193 

(13) r = L(X -X)(Y -Y)InSxSy = 385.60/(10)(7.017)(8.139) = 0.675 

.. 
("lilllll 2) 
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~ .J • I.J I) I !'I • I.J • I 
"li'U'YI 3 LutU.l'Ufl!:LL'U'UL'ULL@l~!:LLr11Lu'Ufl!:LL'U'UnT'HuiiH.J'ULLu~\l (3) LL~:: (4) 
~ d 0 I d 0 Q.,o .d Q 

'll'U'YI 4 fl1'U1tu.~1'UL1Jtl\ILU'U3J1@l"'!1'U~TVI11J X (9) LL~:: Y (10) L'UEI\1~1nL113J 

fl::LL ou outhouLi1 tJ\1 LU'U i"J 'Un11fi1ou 1 cu. l<i~ tJfl::LL ou "~1'ULfl tJ\1 LU'U~" LU'U 1~~~1r.m11,t" 
• ...- 0..... d 0 0 .... 

flEI@l EJ\1~1n1 ~\I ~EI\1"11 EJ\In11LU tl\1 LU'U (5) LL~:: (6) LL~!:fl1'U 1 CU.~ ~U1n'll EJ\In1 ~\I~EI\I'll EJ\1 

.J "' I .... I '11 .J A \1"' 
n11LUtJ\ILU'U (7) LL~:: (8) Vl11@11tl n ('ll'U1@l'lJEJ\In~3J@l1Eitl1\l) LL~!:L~11n'YI~EI\I 'D'\1~:: L@l 

q 

fh9i1" 'J~,hi.tJlifi1"1tu. r 
~ .J 0 .... t .J I 

'll'U'YI 5 fl1'U1tu.lii1Lf'l~ El\1~@11 10.2 liltlfltu.fl!:LL 'U'Ufl113JLUtl\ILU'U'll El\1 LL<il~::fl'U 
'II 'II 

(11) LL~::~1~~u1n"llEJ\I~~~mt"ll1 (cross-product) (12) 
~ .J ... I t 

"li'U'YI 6 ~11i11~1'U'llEI\I 10.2 liltl~1~~~tu.'llEI\I n Sx sY 

~ .J i."'' "li'U'YI 7 'V\1~~~11 (13) ~:: lilfl1 r 

r = 
D (X - X)(Y- Y) 
------= 

D (X - X)(Y- Y) 

0 (X - X )(Y - Y) 
= 

~0 (XD X)2 (YO Y)2 

0 (X - X)(Y - Y) 
.......... 10.3) r = 
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\t~~'l11.'Uo9i'1a-1'\.I.LU'\.1.~~1J1n"11El..1fha..1~el..l"lleh'I~::LL'\.Io'Uo~1111LflU..1L1J'\.Io~TVIi'tJ X LL~:: Y 

hw~ 

SSy = L(Y -YY 

i..lJ'\.Io~lil~ 10.3 el1~L~U'Uo1iLij'Uo 
'II 

. r = ~)X- X)(Y- Y) 
SSxSSr 

.......... (10.4) 

~1~i'ui1LflWl!El..la'lil~ 10.3 ~iEl 10.4 ""(X- X)(Y- Y) LU'\.Io~~u1n"11El"~~~m1"111"11El" 
'II ~ 'II 

~::LL '\.1. '\.1.~1111 Lfl U" L1J'U.LL~:: a'1111~tl LL~Iil" L '\.1.~~\!"11 El"~::LL '\.1. '\.1.~1J 

.......... (10.5) 

L~1~1111~tlfl1'\.1.1tll. r "llel..lLv:iu{i'Uo~1n~::LL'\.Io'\.1.~1J L'Uolil1~1..1 10.2 Llilu'li"liElll~ 
'II 

~1nlil1~1..1 10.1 ~n~~" ~" a-~tJ.ff'\.lolilEl'Uon1~.Yhi..1iiEl1tJd 
q 

.ff''\.1.~ 1 ~..1~1U~::L~UiilLfiu1n1J n, LX, LY, LXY, ~~a~fLL~Iil..li..l (1)L'Uo 

" "llel~1~'Yl~11J 

~lil-;l1i1 -ira:JJ~~~awn1..1~::Ltl'U.Li'Uolil~..1111nni1~::1~~1 r ~..1ni1 i1w~'u-irE111~ 
'II 'II 'II 

~\l~lilii1..1 ')13JLnG~\~U\Irl1JLi'Uo'il~" ~1i11u~m "liEl..l r ~::ii~1~1 ~iamh11~i1 
q 'II 

~1111ili~W1h::~i1..1 x LL~:: Y ii111n n1~n~::~1U"11El\l~lil<ii1..1 'J ~::~1..1~1mi'Uo,1l:1J1n 
q 
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X y x2 y2 XY 

15 7 225 49 105 

6 11 36 121 66 

6 5 36 25 30 

18 16 324 256 288 

12 9 144 81 108 

5 0 25 0 0 

19 3 361 9 57 

20 13 400 169 260 

17 24 289 576 408 

28 26 784 676 728 

~iinnn 146 114 2624 1962 2050 

( 1) 

(2) SSx = 0 X 2 D..Q X,...
2

/n = 2624-146 2 110 = 2624-2131.6 =492.4 

(3) SSv = 0 Y 0 ..[] Y,...
2 
In = 1962- 114 2 /10 = 1962- 1299.6 = 662.4 

(4) 0 (X - X)(Y - Y) = 0 XY - ..Q X~ y,... 
n 

= 2050- -..146.....114~ 
10 

= 2050- 1664.4 

= 385.6 

D (X - X)(Y - y) 
(5) r = 

~0 ( SSx)(SSv) 
= 385.6 

~(492.4)(662.4) 

252 

= 385.6 = 0.675 
571.11 
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11.4 

Sx = ~ = ~4~~.4 = 7.107 Sy = ~S~r = ~6~~.4 = 8.139 

n 

n 

= L (X - X)(Y - Y) 

nsxsr 

= :LXY-X:LY-YLX+nXY) 

= L XY- (L X)(LY) - (L Y)(L X) + n(L X)(LY) 
n n (n)(n) 

= LXY- (LX)(LY) 
n 

.... ftl ~ "' .... .... tf 2. iUJIJ'itn't1iiif'VIif3J'W'Wiii11eN Spearman Rank 

a''VI i11~'1.1.1f Pearson ~n~11111 LLLt1 LU'I.I.nT~'V\1 i11u~::~'Yl~a''VI i11~'1.1.1f~::'VI';h~ 
"lia3Ja"lla.Ji1LLU~"lf~ X nu"lia11a"lla.Ji1LLU~"lf~ Y ~~1~flLU'I.I.i1LLU~~LU'I.I."lia3Ja 

'II q 'II q 'II 
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LLuu9im UEJ~ LL9in1"1imJ~ EJr.Jt u,-~iua\~oiu (ranks) Vl~mLtl~~"li mJ~9im da~ t~'Ltlu"limJ~ 
'II 'II 'II 'II 

L'U.'i~iuauiuJ~ 2 "lf~ li'uf'la X rhtJu"JimJ~"lm~i1LLU'ielUiu Y rhtJu"JimJa"JJEJ~i1LLU'i 
• 'II 'II 

auiu "lf~"lJEJ~i1LLU'iJ~ 2 U ~ihhu1u n flU Tlal111'iflfl1'U.1'U.1ni.V11fi113Ji1l~Uftu • 
LL1JUL~r.nnu Pearson '1~ l~EJ~~U12J1';11na-~,-i~L~11"11EI~ Pearson 

'II 
0 I Q; Q; ., I 0 .... 

~1'i1~ 10.3 LLa'~~';J1'U.1'U.fl1a'VI a'll'W'U.ll Spearman Rank 'i~V111~';11\t1'U.fl~'i1 

fi112JL ~1~~1rl ~lJ'U.fi'U. 'U. 'Yl1~~h'U. rllJ el~'i1 n1'iq)1r.J1J'U.Li'U. 'Y11~';J'i1';J'i"lJ EI~U'i~L 'Ylfl9i1~ ') 
10 U'i::L 'Ylfl 

~~~h..1 

"' ... ......... 'l 't.l.n11"i'~e1't.I.~1J fi11:1JL 11 El~11n11 ';)~El'\.1.~1J 

l..h:L 'Yl~ 
0 .... 

X y D 02 ';11n~ ~1£.1 

West Germany none 7.9 1 8 7 49 

Italy 87 mph 6.4 2 9 7 49 

France 81 8.0 3 7 4 16 

Hungary 75 a 14.5 58 3 2 4 

Belgium 75 10.5 5 6 1 1 

Portugal 75 22.5 5 2 3 9 

Britain 70 4.5 7 14 7 49 

Spain 62 12.4 10 5 5 25 

Denmark 62 4.8 10 11 1 1 

Netherlands 62 6.0 10 10 0 0 

Greece 62 12.9 10 4 6 36 

Japan 62 4.7 10 12 2 4 

Norway 56 4.2 13.5 13 .5 .25 

Turkey 56 32.2 13.5 1 12.5 156.25 

United States 55 3.3 15 15 0 0 

D do 399.5 

a When ties occur on X or Y,assign the average of the ranks involved to each 

score,e.g.,(4+5+6)/3 = 5 for X = 75. (~3J1 Glass & Hopkins, 1984 P 96) 
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r = 'LX,Y; -nXY 

= 1 6'LD;2 
- n(n 2 -1) 

6(399.5) = 1 - ---,?------''-:-

15(225 -1) 

= 1 - 2,397 
3,360 

= 1 - .7134 

... = .2866 'VI'Hl .29 

L~a 0 ~a fi1fi1111LL9ln<ii1\l~:w:h\l"!itl3JL'I'lr91 X nu '1191 Y Lth~~1t11JflfiL'I 19ltJ~ X 
'II • • • 

LLL'I:: Y cmi9ltiLilua1iu1'-l'lr9l"lla\l x LLa::1u'lr9l"lla~ Y i\li1mh~ 1u91~1\l 10.3 
'II • • 

.... A I ~ J .... .... ~ l: ~I .... ft I I 

3. ft3JlJ'itctflfift'Mi.UJ'VUUi Phi Yl\1 X LL~t Y LlJ'"Gl1LLlJ'iR (Dichotomous 
'II 

variables) 

L~a X LLL'I: Y <ii1\lfiLiJ'U.i1LLthfi ~a iifi1L~tJ~ 2 tl1 'VI~a 2 ~::iu LLa1fi1'VI'U.91L~ 
'II 

iiam~nl'Lil'U. 0 nu 1 L"li'U. X LU'U.Iii1LLtl~uann1~LiJ'U.hflt"liw'l91 2009 nn1'VI'U.9lti'n~m 1 

~a Lil'U.hfl 0 ~a t2.1Lil'U.hfl LLa::Y LU'U.Iii1LLtl~uam'Vit11 nnTV\'U.91L~ 1 LU'U.L'Vitll'lr1tJ 0 

L iJ 'U. L 'Vi til 'VI ru \1 .. 
lii1 mh\1 Iii a LtlULL~9l\ln1~fl1'U. 1m 'VI1fl1 i11tl~::i'Ylf~'VI i11~wlf Phi (r, ) ~::w:h\1 

i1LLU~ X ~iifi1LU'U. 1 'VI111tJn\l "LL<ii\I\11'U.LUt1" LLa:: 0 'V1111tJii'l1 "EJ\It2JLL<ii'I1\11'U." nulii1 

LLth Y ~iifi1LU'U. 1 'VUJ1tJn\l "aanna1\I~'U." LLa:: 0 'V1111tJn\l .EJ~fl\latiL'U.h\IL'itJ'U." n1~ 
'II 
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A ...... .- , .J' 'I".,. , 
fi1U1t1Ul11:ULUI'ViU1i'l::vn1-\IXLLa::Yu ";J:: L "ll''VIannTl-\11 EJ ')"llel-\1 Pearson 

911'l1-\l 10.491111-\1 10.4 LL~~-\In1'lfl1U1nLfhi:uth::i'Yl1f~'VIi:u~uti >-

X y 

Lun u::znr-1 (ElEJnmn~~'" =1; 

' ... (U~Elr.lLuh-\IL;tJu = o {LL~-\I-\11'\..LLLa1 = 1; 
\1 

0 

(EJ-\ILliLL~-\11U = 0) 
... ... .. 0 

UnL1'tJUfiWYI n11fi1'\..L101. 

1 0 0 4 6 
p = -0.4 q = -0.6 

2 1 1 
X 10 X 10 

3 0 1 5 
p = -0.5 q y= 0.5 

4 0 0 y 10 

5 1 1 
3 

6 1 0 Pxy= 100.3 

7 0 0 

8 1 1 PxyO PxPy 
r = >- ~pxqxpyqy 9 0 0 

10 0 1 
.30 ... 4 ...... 5~ 

= .408 D X04 D Y05 r = >-
J-..4 ...... 6 ...... 5 ...... 5~ 

r = PxyO PxPy 
>- ~ Pxqxpyqy 

LLa::L~ElLLtla-\1~911 r ~ "li1-\liuU L~'LiJuiruan:JYrnLL'YlU~1U1U"lJEh1f'h 1 LLa:: 0 "llEl-\1~-\1 2 i1 
\1 ~ u 

LLtl'l X LLa:: Y LUfl11'1-\l (Contingency Table) i-\li1m.h-\19111'1-\l 10.5 
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X 

L~f'l 

... 
e:l1'VI11'L "lf1? L ~f'I'VI tY'Il(O) 

e.J~'nll 
L ~f'l"lf1EJ(1) 

y ... 
'Yl1'1.4e:l1'V\11'L "lf1 ( 1) 8=a 6=b 14 = a+b 

l1i'Yl1'1.4e:l1'V\11'L "lf1 (0~ 9=c 4=d 13 = c+d 

e.J~1'1ll 17 = a+c 10 = b+d 27 = n 

0 .cl !'I A .., • I .., .. 
';11\41'1.4fi'I.4'YlLu\4L~f'I'VIty'll (X=O) LL~::1'1Ju1'::'Yl1'1.4e:l1'V\11'L"lf1 (Y=1) ll a fl\4 LL~:: 

~1'1.41'1.4fi'I.4~Li1'1.4L~f'I'VItY'Il (X=O) J'll'VIll~ij (a+e)fl\4 t~EJ~1'1.41'1.4fi'I.4J'Il'VIli~LU'I.4 n 

0 
... 0 

Llle:ILL'Yl'l.l.fl1 P x = (b+d)/n 

r XY = 

= 

= 

P r = (a+b)/n 

p XY : b/n 

be-ad 

~(a+ c Xb + dXa + b Xc +d) 

(6X9)-(sX4) 
~(17Xl0Xt4X13) 

22 
= .125 

~30,940 

4. ia.~t.h::inifa'VIiaJoW\.uf Point-Biserial 

Lrle:~i1LLU1'~ (one dichotomous variable) L"li\4 L~f'l a-e:~ul~a-e:~u~n i11~1.4nnu 
'II 

..... I I d ' .... e.l A J ........ I" 
911 LLu1'~ m '1.4El'll (continuous variable) a'~1'n11''VI1 fl1 a'llu1'::a''Yl1ia''VI a'li'V'IUli"ll El'll 

'II 

Pearson n a'1ll11'fl"ll ll1 ll ltl "n11'fi1U 1 nL 'V\1~1 a''VI ill~Utf~ L1t.J ni1 illtl1'::a'Ylt Point-
'll 

'I""'"' 6' d ... ov.J' 
Biserial L"lfa'ty~n13-m r ph 6}!'\lll~'ii1'~\IU 
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L~Eli1LLthfi (X) jj 2 ~n~rn:: flel ~n~rn::~LUU. 0 nu~n~rn::~LUU 1 i,nfu.~-\1 
'II 

ft'1ll11fl~1fl1L\t~[J Y ~-\ILthti1LLth9imi'tel-\lli 2 n~3J flEl 1jflElfl1L\t~£J"lJEl-\li1LLth Y 

hmrill~ii X LUU 1 LLa:: };;' flelfl1L\t~£J"llEl-\li1LLth Y 1umill~i:i X Ltlu o lflu~ n 1 flel • • 
-;i1U1Uflu.~iifi1 X Ltlu. 1 LLa:: n 0 -;i1U.1Uflu.~iifi1 X Luu. 0 

«~J • ...,. ..... ., • ..., ~ a .... 
fll'UJ l/1\1 ~1fl11ll a'li'WU.n-7::~11-\lfl:: LL u. u.~ a a-11 fl'Yl1r'Yl1-\l nTH ·wu. nuL 'Wf'l"ll El-\1 

1l'm1uu. 1flu~um1uwn1u (X=1) iifi1L\t~£J"llel-\l~aillq'Ylf'Yl1-\ln11L1uu. ( 1() Lrhnu 
Q,oo .=1 A Ade t ~ Q..o &( A - 1 ..... 

69.90 LLa::U.nL7£JU~ty-\l (X=O) llf\1f\1LUa£J"lJEl-\l~a~llfl'Yl1r'Yl1-\ln11L1£JU ( };;') L 'Yl1nlJ 
o '-' Alill 1 e.; o .... A A 1 ..., 

64.35 ';11U.1U.U.nL1£JWl11£J (n 1 ) L'Yl1nu 10 flU.-;J1U.1U.u.m·mu.~ty-\l {n 0 ) Lfnnu 7 "'" 

LLa:: n0 = n 1 + n 0 i1Elt.i1-\ln17fi1U.1ni.LL~f!-\1El~LU.f!111-\l 10.6 

L'Wf'l~tY-\1: n 0 = 17, };;' = 64.35 in. 

L Vi f'l"ll'1 U : 

1(0 };;' 
r pb= 

Sy 

sy = 3.75 in. 

1( = 69.90 in. 

69.900 64.35 -.10~17~ 

3.75 2.7---270 1~ 

5. ia.~t.l"n~inif il'IMftaJcW"fi' Biserial 

n 0 = 17+10 = 27 

= J.48~.J.2422 = .728 

ti3Jll~l1 i1LLthfi (X) lill1';11n"li'Elll~~jjn17LL-;JnLL';l-\ILUU. lfl'-\ltln~ LL~13J1tlnifl 
• 'II 'IJ 'II 

n1::rh1~Lilu."llm.Ja 2 "W1n tt'u.fiEJ iin1,-i-\1Lnrnsn-;Jflifl LLti-\li1LLtl7 x ElElnLtlu. 2 vnn 
'IJ • 

L'lfu. "W1n~rh"li'El~au 10 Lti1"il'Ylu.n~1nuvnn~'Y11"li'Ela-au 10 la.iL~;"il1u.'lf1-\lna1~ 
ri1WU,f! i1LLU"ifl X tt nmh~u.~~1£J'lf1-\IL1~1 ~1Ui1LLU7 Y ~-\ILUUi1LLth9imi'tEJ-\IflEl 

'IJ 'IJ 

fl::LL uu. 10 1~ r.1 W1iu l~ ~"fi1fl1ll1i wh "-ri'1" n ~1~rh"li' ela-Eluiifl11:1JLlll~wfinu 
'IJ 
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Biserial 

LliLa-7~L'U."lh"~nTVI'U.~: n 0 = 12, Y0 = 105.1 

Sr = 16.0, n. = 40 
• 'I ' ..1 • 

LR1';) L"ljf1\ifln1V\Uil : n 1 = 28, f. = 113.3 

u = .3477 (u ~1n~1~1" A, ~:"1.~ p = n0 / n. L'U. a-~11n "l{-u,~lll~""llel"911~1" z ," 

LLi.~:Laan u 1-u. a-~11n.~~n-u.) 

rhls = ~-Yo (n1niJ = 113.3-105.1 ( {28X12) J = {.SI2SX.6040) = _310 
Sr un. 16.0 (.3477X4o)2 

fi1 u ~afi1 ordinate ~LU~";J1n911~1" A L'U.111fi~'U.1n ~jjl{-u,~lll~"Li1-u. P 

(P = no ) 1-u.~dl{-u.~L91L~""llel"911'l1" z Li1-u. 0.300 fi1 ordinate u ~"L'Yhnu .3477 
n. 

6. R113JiaJcW'WIB'l~\li-j1\liaJu"n:inifft'VIiaJcW'WIB Biserial nu Point Biserial 

U1"flf\lrhn~ n1~nmn tJ"~:~i1"un1~~tH1U'una-ii~L -u.n1~ii1'VI'U.~fi1 X ~LU'U. 
i1LL1.hfii1 fi1 X ~iifi1LU'U. 0 LLa:: 1 i-u.LU'U. 0 , 1 LL'Yi (True dichotomous) ~~el Llid~l-u. 

'II 

0,1 LLrl (Artificial dichotomous) i"i-u.n1~i~~-u.hli~91~ ~1~i'u Point Biserial (r ph) 

~~a Biserial (r his) ~"a~u-u.~1n!1'U.LL'U.1fl91 elU1"L~fl91111L~ii~~1fl1111i11.Wwfi"lla" 2 
.J' 'II ... !'I 

a'9l~'U. L~Lu'U. 
'II 
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7. ft&lthtin ifff'VIftll..;-\ltd' Tetrachoric Coefficient 

Ldenf\li'"lLLth X LL~::i1LLth y c;h\lfhtlu 0, 1 L~LLfl LL~::~1\Inijn1''HL~mL~.:I'1lel\l 
"JimJ~Li:Jul~\ltln~ L"liu ijt"lu 400t"lu 'l~!i!B1Jtihn111L~!ilt"l91 2 "Jia 11iltJfl1!ilel1JLL~~::'lia 

'II 

!'I • ...- A 'VI I t:t "' 
Lu'l.l. "L~'I.I.!il1tJ" ~,-el "L11L~'I.I.!il1tJ" 

x : flntL ~ui1u~i'a '1.~nun,.~· 'l ~uflflm ~~L~ r.nnu~!il'Yl::LutJuLnJ,.ft'nu '1.Gi 
q q 

v : flntL ~ui1u~i'a '1.~nun1,ijn!J~111tJ 'l ~'Yi1LL 'Yi\1'1.Gimh\!Lft'~ 
q 

beD ad 
liet = 2 

uxu~ 

LLft'!il\ln1,fl1 1.1.1 rni11t1,-:: a-'Ylt T etrachoric Coefficient Lll.!i11,-1\l 1 0. 8 
• .... tl ... .r 

!il1,.1\l 10.8 LL~!il·ln1,fl1'1.1.1tu.~11 ,::8'Ylti Tetrachoric Coefficient 

fi1tn11 y 

liet = 

260 

beD ad 

uxu~ 

fi1m11 X 

i.aJ L ~ ~~1 £J 
.. ... 

L 'VI~'ild£J 

90 110 

(a) (b) 

190 10 

(c) (d) 

280 120 

.70 .30 

= J. 1 0~190~0 ~90,.J. 0~ 

_34 77 ~3989--AOO} 

liet = .901 

200 

200 

400 

(~) 
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""' al ~ J ""' ""' ~ 8. i'l&h.J"U::n't1fift'Vift3J'W"fi Rank Biserial 

Cureton (1956) and Glass (1966b) i.~~m~1~1fl1~~i3J.W\uh·::~··h.1i1LLth X 

~LiJ"Ui1LLthfi (Dichotomous) ntJ ~1LLU1" Y~LU'Ufl'UitJ (Ordinal) L'iun11 Rank 
'II 

Biserial 'li'ityin~m r,h ~1m.h-.'ln11"~1'U1tu.L'U~11"1-.'I 10.9 

2 (- -) r,h = - 1';- Yo 
n. 

Lde:J 1'; LU'Ufl1LL~~U"lle:J-.'Iel'UitJ"lJEI-.'I~~i.ifl::LL'U'U X LU'U 1 
'II 

Yo LU'Ufl1LL~~U"lle:J-.'Ifl'UitJ"llEI-.'I~~i.ifl::LL'U'U X Li:J"U 0 
'II 

~11"1-.'11 0.9 LLa'~-.'ln11"~1'1.1.1tu.fi1i11th::ini Rank Biserial 

X=1 X=O 

10 8 

9 6 

7 

2 

5 

4 
2 2.50 

r,h =-(7.00-4.50)=- =.50 
10 5 

It;= 28 

(n1 = 4} 
- 28 
1'; =-=7.00 

4 
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3 

1 

Iro =27 

(n0 = 6} 
- 27 
Yo =-=4.50 

6 
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LUJ1J1Jn..r~ 10 

1. 1Xm~tJ'U. 7 f1'U. 'Yl~tului"lJ11l1"~Y11'YlmLa::1".!r11l1'!Y1a\lnq"~Y 1~f1::LL'U.'U.i\ld' 
1"lJ11l1"~Y11'YltJ(X): 4, 10, 8, 9, 5, 7, 8 

1"lf11l1"~Y1a\lnq"~Y(Y) : 3, 8, 9, 7, 7, 6, 8 
... 

1.1 ";l\IL-ntJ'U.LL~'U.1lTrm1~n~::';)1tJ 

1.2 ';)\J'Vni~1.h::i'Yl~8~i~~wfi(r) 
2. 1 1.1.n1~'Yl~ 8EJU8EJ\In~::u11.1.1"lf1-n EJ\I,rn L~tJ'U.n ~ ~ L~ tJ1nw;h"U.1'U. 1 o f1'U. 1if1::LL \.I. 'U.i\ld' 

q 

.. .. .. 
1"1J1f1tu.~fl18~~(X) : 32, 36, 37, 38, 41, 41, 42, 42, 44, 48 .. ... .. 
1"1J11'Yltl1fl18~~(Y): 74, 72, 78, 82, 75,81, 78,85,87,83 

... 
2.1 ';)\JL-ntJ'U.LL~\.1.1lTVm1~n~::';)1tJ 

OJtl .. ,f OJ OJ .. 
2.2 ";l\1~18~ ~::8'Yl1i8~8~~\.1.1i(r) 

3. tw:'U.L~tJ'U.8ii~ ~8a"U.1i'Yl~aauria'U.L~tJ'U. (X) 1w1'U.LL~n LLa::'Yl~8eutwr'U.8~'rl1tJ 
~ q 

-na\ln1~8EJ'U. (Y) thwi'u,rm~tJ'U.n~~L~tJ1n'U. "lie~anTVI\.1.~ L\.1.~1~1\1 
q ~ 

..... ... y ........ OJ ... 

'\.l.nL~tJ'\.1. X '\.l.nL~tJ'\.1. X y '\.l.nL~tl'\.1. X y 
..I ..I ..I 

f)\.I,'Yl f1'U.'Yl f)\.I,'Yl 

1 27 54 21 17 40 41 27 43 

2 7 24 22 10 37 42 25 44 

3 12 41 23 7 34 43 13 34 

4 26 36 24 8 31 44 29 55 

5 19 56 25 17 34 45 16 27 

6 8 34 26 32 40 46 7 30 

7 14 31 27 21 32 47 25 51 

8 9 36 28 32 54 48 17 20 

9 16 46 29 17 36 49 12 33 

10 25 40 30 16 42 50 32 39 
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.., .. .., .. .., .. 
X y \l.nL~U\L X y \l.nL~U\1. X y \l.nL~U\1. 

...1 ...1 ..; 
fiWYl fiWYl fiWYl 

11 21 42 31 4 27 51 13 49 

12 9 35 32 16 54 52 12 26 

13 10 35 33 14 50 53 21 42 

14 14 32 34 4 18 54 19 53 

15 21 47 35 20 47 55 18 21 
., 

16 12 35 36 30 36 56 33 42 

17 19 39 37 25 51 57 25 51 

18 12 23 38 1 32 58 37 46 

19 20 42 39 5 26 59 19 50 

20 14 22 40 27 43 60 22 38 

~ 0 ~ I 

3.1 ';)\Jft'~1\ILLt:-l\L111'rm1~n~:-;nm~1'VI~l.Jfi:LL\L\L 60 fl 
'II 

3.2 'V\1 r ~1'VI~l.J30 fiLL~n"lleJ..lfi:LL\I.'U.L\1.9'11~1..1 f'l11.1.1n1.S x LLa: Sy 
'II 

3.3 'V\1 r ~1'VI~l.J30 fl'V\a\l"llel..lfi:LL\I.'U.L\1.9'11~1\1 fl1\1.1ni.S X LLa: Sy 
'II 

3.4 fl19lell.JLWllel 2. L'VIii£1\l.rll.JLWllel 3. 'VI~el'hi 

3.5 'V\1 r ~1'VI~l.J 60 fi ...t'nfln'l~1~~-hfl1~ell.JLW'liel4. L~U1"Jiel..lrll.J''liel 2. LLa:"JieJ 3 
'II 

Vl1£11~ 
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