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(False negatives) 
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(False posiCves) 
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u~nuqJn?iuduuu 2 MIJ ~ i ~ ( i i n : ~ ~ ~ ~ ~ m ~ ~ a a i o n ~ u ~ c i i d ~ ~ u 1 ~ 1 6  ~~?nh75ai 
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li5uradi iiiu8am(inn 2.2 i i 6 ~ ~ t l ~ u 6 ~ u k ~ a w  

A LLR: B ~6?d?~r)-jlY/1n'u 6 ? d ? ~ ~ U 6 ? ~ & d 7 ~  

6?dm6?~ani'l~n~?'tm"a~~~ 2.3 k%ni'l$nmuua 62~18 
w 

aaa6~tk~ruiiu6-Jd?uaaa 

6'l~ll~hh~filY ~fl$'hiffH 

ao~hi?nuqnukhi?d?u~a~h 

&Lhhd?w 

1. 'La'i~hwniwFi~~ ~ ' ~ a d h 6 a n h 6 d d  
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(False negatives) 
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(False pasitives) 
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~auuoia~~~dk6an~mh~aw'nii0~lux6un~u~vriaijwan1sif~1~h o LLR: I uanli i~ 
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1. n i ~ r n n & o ~ o u m 1 ~ n ~ ~ ~ n i m m f i 0 u ~ ~ y ~ & ~ ~ ~ 8  (Clasical Test Theory) 

~ t n i i u  nimdin?irruin Fiidiuiqii~~un un&hSniwod6~~w 

2. n:u~uu~n~minaosrruunaumi~iiraa~u~~n~~ (Angoff, 1971) qintmsoioId 



5. ciiu~m~m~irr~cam(1Ka~Iun1~m'mhaa~~~~'li;umqdi~~suu~n~ILimauni~~m3~ 
1 r l  v 

-i&id^&o~n~aanad i ~ a ~ G ~ m a F ( i i  ~~nz~~a~~rr~im~a:~wa(1~a?~mm~ui1'1~Mi0mn 
w 

(The yes-no method) ~ m ~ n i n ~ ~ : ~ n c ; i n ~ ~ ~ n 1 5 ~ ( ~ ~ 1 ~ ~ ~  (Generahzability Theory) 646 

(Cross, et. al., 1984) 



~ H @ U  (i) 1 2 3 'i?~ Xi. 

5 9.65 0.6 0.55 1 .C 2.73 

X.r 0.656 0.566 0.515 X.. = 0.546 

A 
L L I ~  n, = iiuw4o~ou 

nr = i i u ? u { ~ i m ~  

xlr = ni5miu;oaouiod 1 u a ~ i ~ i m ~ n u d  r 
Y 

Y A .  
XI. = n:uuu~~iaiiuao~~~~mryh 3 nudm'mha'auomon 1 

Y 

x.r = n:~ruuraduao~~~~m~~~oi~:nud4miua'anouh 5 a'o 

x.. = n:uuuLadurw~inni,6miluio~au 5 4oam~LimW 3 mu 

riia'a~a~1inminaham'~~1i~~nn::M'n~i~u~~uuuu~om1~ divYurii'tdflunrr 

Il-I:uirun'in~izr~~Ilslh.?urdo~:d1~~ru~1und~n?i2rna1~~n~~uuatzls:uinmn'i~u~h:iln~ 

n~iurdwvnrmmani~~o'ia~~ &if 
SSi - - n, Empi. - x..)~ 

- - 3 X 0.0108 = 0.0324 



n z ( ~ . r  - ~ . . f  
5 X 0.0014 

0.007 

SSt - SSi - SSr 

C, C,cxu - x..,' 

0.060 

0.060 - 0.0324 - 0.007 

0.0206 

Lit?:: MS, - - SS,l (n, - 1) 

- - 0.032414 = 0.0081 

MS, 
- - SS,I (nI - 1) 

- - 0.00712 = 0.0035 

MSn 
- - SS,/ (ni - l)(n, - 1) 

- - 0.020518 = 0.0026' 

lun7siLnndM'cl?lu~7ulm&l&u h u 1 r u c i 1 ~ ~ i d 1 8 d d o ~  (MS) ~ i o n m ~ o u  
n?1ui4iiuh2(rdao~8md?ucI?1uuM ~mun17'I+F(fi6nfinou F (F-T&) ;iaz'I+ F-ratla 

. Y  1 'Iunls6~itwil?:~~?mo9~~nduu~97uiu um~un1r~~n6n1si~cIndn?1u~~hh~k 
" 

WqI&77s@61didiiu F-ratio f i ~ & ~ h ~ c I ? 7 ~ i l L f i U  L m ~ o d n 7 5 ~ ~ j ~ c i 7 ~ ~ i ~ 1 8 d u ~  

(Mean Squares - MS) 

n n u u h h a u ~ i ~ i u  Imuio~6~omo~cI?1uu~u~1u1~iN~iil6~inci7miu 
r i~ i i cro~  $46 

d, = (MS, - MSn) / nI 
- - (0.0081-0.0026) I 3 

- - 0.0018 

d, = (MS, - M S ~ )  / n, 

- - (0.0035-0.0026) I 5 

- - 0.0002 

d = MS, 

- - 0.0026 



Source of d f SS MS . ~IL~:NIN~~?IN d i h : ~ i ~ ? i a r ~ t h  

Variance ~ M ? u  h?u'lu D-study 

h a n u  (i) 4 0.0324 0.0081 0: = .OOl8 0.0018 

~ i h 0 l r y ( r )  2 0.2270 0.0035 0: = ,0002 0.00007 



.0018 + .OW94 
- - .6669 

6. c i i u m ~ ? n + ~ u a d ~ n ~ w ~ o ~  u ~ : : b + ~ ( ~ ~ ~ n ~ r m ' n a ~ t ~ ( ~ o n  
2. 8 

Theoretic Approaches) ~mu6l~?11(mn:~~~~mim~~1n1n?1rru79~~unn~m~~)1rrna1n 

~ n ~ o u r i o u ~ ~ n o l i r r % m i 7 ~ n w u u ~ m m ' ~ 1 ~ u I n ~ ~ n n m ' m ~ l ~ & 0 ~  

~ ~ I ~ ~ J & % " ( R M I Q I & o J ~ ~ ~ ~ ~  nth& ~ u o m ~ u & h  2 NU ;a nijrr~~mrr 
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i+ot?nu~ni3u'snuqJa?iuduyLIaornias::uun~aou1&~h 4 nEju6dniw ($4 3% 

m u ,  2538 : 38) 

m~rruwuniw PA = 8md~uaa~~~o~\&n::~~uud;ini1uia5~uuoiao~U1~~n~~9;niu 

uan <nr~un~iuijmwainnainm~ou'Iun~~a~ (False 

negatives) 

PD = 8mc7ld?uaad~~ou~4~~n::~Lu~~niiuim~~u~oi'ta;~iumuginiu 

uon<m~~un?iuijmwalnna7m~ndoutunlda~ (False 

K = 8mdnraa~~~(o~~~cF;n::uuu~niiui~uu~::~u~nu~nitnron 

PB = ~md~uao~~ao~\cF;a:uuu~ini~ui~uua~rsiUiu~nuginiu 

uon 

tun~u?uni3rilnumu1m~97~u"n?"m~an13dml6~da~~~~~nn&~~a~mu'Ia'min~ 
A usnuq~n?iunuw 2 m a  ~ ~ ~ ; i n : u u u ~ u r f i m ~ i o u i ~ u ~ ~ ; i d ~ h l ~ l c ~ ;  uR"+imi 

~onn::uuu~mdim~ioui~~d~~u~::~u~4un~~u~dnmn~izni1~::&'I~nnfinihr'I~ km 44th 

'I~~~nnmsmainmdau (PA+PD) 'Iiiodqm ua::~kun?iuriis:hIunrm'nihrI~~m'oa 

(PB+PC) Ihindqm ii~aunis 

F(CX) = (PA+PD) I (PB+PC) 



7. 4 1 ~ ? ~ l c i ~ a ~ h a n & a ~ ~ ~ h ~ 1 ~  ~ S G " ~ ~ U R : U U U ~ R G ~ ~ D J ~ L ~ ~ I V ~ " ~  

n:uuun~1rru1~:~luni~maya'a~a~l6~nm'a~na~~i?~~lun~~~a~~~::'tj'~a~amiun~~ 

nn6miru'Iq (Decision Theoretic Approaches) ~unirnid18rrh&sj~~aha 'uw~~u+ 

#ulhn"nhurui 
d a. ci iu?nm~iau~s:~~~8~~'ua'  z :~ i i an i~~m~un:uuu~~~~rnnaa~dmi~ f i~  

d 
n:uuum~i~ui~:~~~~un1'1~aya'a~(aul6iJn~a~noa~ri~~ 6~i7tlnirniCiirYllh:3nn~n8~v3u~ 

uuur4u+#ulhn"nhurui 
9. nn~oun~irrumhma~Fi1n~1u~amnA'a~~uni~Gm3um:uuu~mGm ~munimnuau 

'tndun?j (Chi-square Test) 646 (Wert, 1954) 

Z = C ~ I ~ ? ~ N L ~ W  ( d l f l ? l ~ F ( ~ R n A ' ~ ) ~  Fisher's 2 

iii~innimm~au'kl~un?; mvji Ciin~ia~ammR"aa~~nnGmilwn:~uugm6mdn~1rrumn 

vi~iiUotiui;iiu&6wn~di,W &nndaun?:rri~~nd~anu~6~ua"md~~Bdab~~w,nfIufiW 
n m ~ o d  (2-test) 646 (Kanji, 1993) 

do z - - ~mc4m z 

Z,, Z2 = ~ I ~ ~ I ~ ~ O ~ ~ R Y O J ' I U ~ I ~ G ~ ~ U  
n:uuwg~6mfupI Fisher's Z 

Nl N2 = 4 1 u ~ o & ~ ~ u u d ~ m ~ r r  
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