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I 2.1. Landis®} KochJ} H|QISH Al2|& He 57
& AFEL AR
p <= 0.00 Poor
0.00 < p <=0.20 Slight
0.20 < p <=0.40 Fair
0.40 < p <= 0.60 Moderate
0.60 < p <=0.80 Substantial
0.80 < p <=1.00 Almost Perfect

B QoML oncway RBE Agdt] AEe PSS wasaA Stk 259 (power)o] 2
% i

AE 25 one-way EFoA RHES7E 1Y o) 875 E FESE ALSE Walterd] 4, 4
% (precision) ol 2H-& W30o] Z+Z} one-way, two-way R oA WhEel R ES F3E gho] AIA
2 o] FESTE AL Giraudeau} Saitod] WY 12|31 wHE o] hE TES AA o g T 239
BT A8 ¢ v DA} closed-formE A A S Bonettd] ®WS wlwdttt. 57 A3olA ZH IRE
o thst BE&AES vws] fs nAE FFTolA A AL 899 3 HIAA THHA Flst
1 =

A 1gAAE A7 g W BAT AT g 2 PEe A8k 23014 1009 BRS BES
£ AFelEE PSS TEGe] AHE A7, [0CH] e o274 WAL AFA) 3gelAE A
Moz 2AS WA ZHA PEE T ol 8 Thke Awel A mlaBARTh BATO R 4elA
Ae W ] Bsjo] ok

3 Hel BAAL AT BEG WE SHRAY oje] Be) WAL & BES 372 )
£ Goprud} s AT, AR A ol AR PET AAFHEA B 2L B
o] QY AHE AFIHEA S Gohrt P90 F2 AG B

2.2. ICC2| 2|

ICCT AF & AFoA SAHX7 AL uff AR =E Vehl7] f8l 20 43 AlTE, 3 220|
&) =438 =3y F7AF 7F ARS o n)sio) (ShroutE} Fleiss, 1979). ICC7} 255 =2 AZEE
U Landis$®} Koch (1977)9] &/ 7F dubg ot} (& 2.1).

Uepiled, 2 3ol e ek A)e
o] 2571 Ah4olety ¥ S+ @A
2 9

e
F8sltty gs o] de] 0] 9t} (Donnerg} Eliasziw,
1987). & 2.2&= o7 HjwEA 24

RO EEREE Loy
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f

2.2, W40 MO

% BE
w RE T
n xE25
k SR
N Z ESAHAT(=nxk)
p FHASA S ICC
H 2.3. One-way ANOVA I
29l A& B2 A5 3HMS) E(MS)
Between n—1 BMS ko? + o2
Within n(k —1) WMS o?

o] HEX7} QojR 1, BE AL v} 2t} (Shrout e} Fleiss, 1979).

Yij=p+tit+e; i=1,...,n, j=1,...,k,

714 pe AA FFolL tie FE & otk JdJEAQ t= BFO] 0011 Eake] o7 HAFEEE
W21, $4 23} e Faol 00| Bito] 029 AFEZE wEH 9} ¢+ A& SHolgtn 714
Shokh 3 99 RS o]§8 ANOVA #+ % 2.33 Zth
n k. n n _ _ n _
> (Vi) > 2 (Yi) Sk (Vi —-V.)? > (v - Y)?
A v ==t gyg =l Mg ==L T
: ko - nk ’ S n—1 » WMS n(k —1)

BMS = Between Mean Square, WMS = Within Mean Square.

7Vd Ho:0f =0 vs. Hy:of >0 AA37] 18 SAZFL2 F = BMS/WMSE ARt} o] gkol
F > F,_ 1 nk-1),1-o°18 AF7MEE 71ZSich

One-way 2304 ICCE AA| Ratol] tfet FA a5} B4k ¥] p = 07 /(07 +00) 2 BYH 2, T
ICCE p = (BMS — WMS)/{BMS + (k — 1)WMS}7} ©t}. ICCY HFAXE p = max[o}/ (o +
02), 017} H a1, A ¥ 100(1 — a)% A7) 348k Ak 247 max[(F/Fuo1n(k-1),1-a/2
~1)/(k+ F/Fn 1 nt-1y1-as2 — 1), 0], max[(F/Fn_1nk-1y,as2 — 1)/(k+ F/Fp_1ntk—1),0/2 — 1),
0]°]t} (Rosner, 2005).

2.4. ICCS} RRASH E24 W0 BT WS
1

2.4.1. Walter?| %! One-way E3oA ¥E,E 43 93 1A AAHoe=z 7} NS AAsE
g o @ 7E = TR oidt YHS AlFSATE Donner?} Eliasziw (1987)7F A<kt ICCE &4
B4R S AR E AFolA Ho : p < po ws. Hi:p > poE AR S8 275+ #8
e A er Foke elth. olF Aol foleEd AR YA Sl9 7S A3
o C =1+ {kpo/(1 — po)}°la HodlollA 57 pQ por pd FHAZkel wel vty &
AR ARGE CFuny a7t Db Co = [1+ k{po/(1 — po)}}/[1+ K{pa/(1 — p)}]ol 3, HisH
X 54 ph prolgt Fuf AARL 1 — 8 = Pr{F > CoFn; vy }°1TF Fauy on= AT n—1,

n(k—1) = 5FE FE29100(1-a)% Holtt. Fisherd] WH S A1§3le] 7 EZZ WEsH
z = 0.5(InF )NN(uz,ag)ﬂ-E] AZNA pe =1/2(1/ve—1/v1) = 2n — nk — 1)/{2n(k—1)(n—1)},

mlm
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02 =1/2(1/v2 + 1/v1) = (nk —1)/{2n(k — 1)(n — 1)}o]t}. o] wle} 7|17 2* & U, 7} 38 At
229 100(1 — )% AFYL Wl 1/2(1/v2 — 1/v1) + Ua[1/2(1/ve + 1/v1)]7} 531, AR EL Pr{F >
Coexp(22*)} 7} Bt} (Johnsoni} Kotz, 1970). ©]& Z3ste] TE; & o] 4] (2.1)3 Zo] &
9tk ol B3l AFIHET M Sl 54 pE & ul, FoAX Fo5EH AR PN vHE
ol W2 EEF ng TP S0 T2 PSS I Mlug A F 228 AL 24
AA BES, Mol A8 3 5 Ak

= 72([]“4;[]")2’“. (2.1)

(InCo)?(k — 1)

2.4.2. Giraudeau2| E’;t” One -way oA wEsel RES4 Fo7 BYHEE & SAHATI 1
BHol A o, TR} WY 23t wE AFFT FE Foke e AAISHATE Shrout 2t
Fleiss (1979)7} A 2kst pol EHKP g gst 100(1 — )% AF 7ol thek 2A s, e Al A

HEW AGE n— 1, n(k— 1) ¥2 FEZAN F 3} Fyeol 2tz 100(a/2)%, 100(1 — a/2)%<Q] A
Helil F' = BMS/WMSY uf, Elv‘%ol (F/Fu —1)/{F/Fy + (k — 1)}, (F/FL — 1)/{F/FL +
(k= 1)}7F Aot A2 g8kt Ao 8|98 55 (Taylor series) 2} Fisher®] W2 9 &85}
A (2.2)9) Zo] AEF 4 Utk BES p} HES k 2 pE & o AF T F well B Aot
zE FA B BxzoA 100(1 — a/2)% <) Holtt.

w=2v2z_ {1+( — Do} =p) (2.2)
nk(k —1)

2.4.3. Bonett2| Y'Y ICCo ZAF B4t AR F3 Z2 o= T 5% p7t 2 o 283 2
A BEpo] tist S AlFsith QA sk poll thek PRI AEE AR 2AR A2 93
og2HE A& £ th One-way®l two-way Bo| BF AL £ gl b o2 324 44
whell thet 24} closed-form& A|AIBHATE. o3 7]A] xﬂ/\l A} 92 Fisher (1954) 7} A okat uh4]
07 AQA, FHESF no] HF3] F wl(n > 30) A8 4 9t} (Donner?} Koval, 1983). p] 4t
Var(p) = [2(1 = p)* {1+ (k = 1)p}?]/{k(k — 1)(n — 1)} w = 221_a/2\/Var(p)°] Eﬁms}"q A= 2k
% wE P4 Atk BES 0T RS b 22T po) BEA AL W) 2T 5 ATk E BESE )

SI% 42 FESR AolA] prldl AnA She Bk 52 PolA o] A (2.3)7% o] Tk
TLZBZ% (1_5)2 {1+(k_1)ﬁ}2 +1. (2'3)

~% k(k — 1)w?

2.4.4. Saito2] W Two-way A g F71x}Q ICC(single-rater ICC)E 71 & w, WkE
of Mg R4S Fohe A 8|3 BESS) v H A gt digk g AAeth 2E
ICCo| tisl] T2 & o2 Z7lsh=, 218 A 8 ICCY B4 HAE Jh= v tigh WS
PE}F 9 (§-method) & o] 83t &3t HIE®] F<(Taylor series)S AR-3}o] Var(log(p)) ~
Var(p)/p° 2 JEPE 5= 9tk BB n3) vkE S ko) 59 F SHF NS & o] W kof that Ao
2 RIS Uty g =02/(0f +0f +02), e=02/or L uf, AL vk} 2t}

Var (log (5)) = 2.2+ bk +e (2.4)

k2 —(N+1)k+N’
a=—¢°— %qﬁze@—ke)
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Jr PPe(1+4€) — 462(1+e)2.

Saito YAl ar/aei Aol = LEHH] Ro] 0~1OOOO7J}X] oy HEZ e} Q1o one-way B
o AP E Bt of =02 wfo]Bg B =RoAx o] A1k it

3. Ol Yiglo] U2 24 H|w2

3.1. i

3NN one-way BHA 248014 AAT ] 7 PES Al AR TRl gt w8
St urE el B PHE ANSAL AEE 1] A5 AT Sol @ PHL AN B
Sub g G2 e AN e 242 FARE o BESU MESsL dvht B A}
F AR, AP F A2 NS DAY feFEANN Wio] Arht AAIAE B Sk,

NER2 2 1CCE) 243 wel A Qe Fabo] Aohe AL LA9} BEA FL Ao
Ao} S0 & 5 9tk 5 3FelAE ATE 20 o HL fo] EHol WS e FHe
W IEa Y F2 AT FE 2 e 2dS M3 A JHEA grenh ICCE & 2.190 AlA]
3t Landis?} Koch7} AI¢FeE A = Al 7ol marh =3 3y 7 nlaoA ICCE #2545 78
o] AT HE7} ‘moderate’ oS LHIEZ 0.5~0.8F TG TE 1AFH Fol5E= 2 W3
7l W] MAE V1€ vEe WEeE S Ae 9FoR st FAUAA L Fetste] A skl

120z W 27E 5 \&—2—4

oF FH 1y
ogtel BEFIT) Ee] £BE MO E 2909 @
Z

2
R = =
22 0.2,0.3, 042 373t ZF Ao tisl] 2ost S

3.2.1. 2 =57 ol AR Bo] Hold4E Telw prt ARS
obAA Atk ThE PHETH T Wl

o]F TESO HlwE 19 3.1~3.50] Uehdth 17 3.1~3.5%

977 Zol ol o] whe FEeo] WSE W 7+ vlwe Aol Waltersh Bonett®] -2 ohl
Hoz v5d Ge B 1% i, WS AT AR P Fo] 2 7ol Waltere] 3 o] Bonetto] w3
Fez e A7 Zo| Yol i uhE 27 wol A2 Walter o}
Bonette] ol A U2 ;_4 Fobalet Wy 2 vl A9hE el B Giraudeaus] Pge] e 2
Aol A 71 A2 o] 25 B2 Skal Walter®] W, Bonetto] WY o8 We 0| B33 Z
2.2 3hgich

=

2 ®EF 9l 27AE] vy AHMA
= =2 0294 04714, 2ESE
205 1207}A] Wales 2ANA HHE+E i%éﬂu}. n, w, p lali ool bigh Abd AR 7F 2 g st
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Abstract

In medical practice and research, the problem of assessing reliability between two or more quantitative
measures is quite common. Intraclass correlation coefficient(ICC) is commonly used to scale of reliability.
Some methods were developed to calculate the required number of subjects, raters or replicates in one-way
or two-way random ANOVA models. This paper, studies and compares the performance of four methods
such as Walter et al. (1998), Giraudeau and Mary (2001), Saito et al. (2006) and Bonett (2002). In order to
compare the efficiency of methods we compare the number of subjects, replicates and the width of confidence
interval of ICC needed for some specific ICC values. In the case of subject size, Giraudeau’s method is the
best. In case of the number of replicates, Saito’s method was superior to others. The width of confidence
interval of ICC was narrower for Giraudeau’s method than any others.
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