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Abstract

The study presents an efficient design method of Venn Diagram that can be used
when implementing the quality design of experiments based on generalizability
theory. The paper examines four mixed and combined models that are designed by
fixed factor, random factor, crossed factor and nested factor. The models considered
in this research are A X B X C, (B: A )X C, AXBxC and (B: A)x C.
Keywords: Venn Diagram, Generalizability Theory, Mixed and Combined Models,

Fixed, Random, Crossed, Nested Factors
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Z2 9 AFA dxS 93 A A= A T2 (Linear Model) o] HuEa|%E 4]
S AFE3le] WF 2<2A(Source of Variation) AZA FH(Sum of Squares), A=

(Degree of Freedom), ¥ Al & (Mean Square), EMS(Expected Mean Square)E S+
% ANOVA(Analysis of Variance)9] FAA S A Algth Q209 fFolXdo] AAH 3§
324 A AH(Fixed Factor)Ql A$ EHTS 4332 RandomQIAR] 7% EVC(Expected
Variance Component)°l] 2|3+ Z&E2FS =43k}
A3l 75 % o] &(Generalizability Theory:GT)[1-5]& Venn Diagram& ©]-& 3}
oy FxRyS g oa A Ao wm gA setete] EMSE w274 -3 4 9l
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1 Random$l A} ¢ Zo] =R wH(Population)] AAES dwrslsl= WHH S AF&3t GT
= A3l s 93 GA T (Generalizability Study)et 94 d= H{&ES 93 A
(Sensitivity Analysis)®] D ¢ (Decision Study)® -/d ®t}.

meba i AT A= AFAAY 47HA] F8 AARD 112k (Fixed Factor),
Random$ A}, w.2FQ1AHCrossed Factor), A%< A (Nested Factor)& Wi o=z 3 =¥
= WS = Venn Diagramol] ©|3+ dlolE] 4% R &3} EMS AHE1<hs Aot &
AFoA] HEE RPYL A XB xC 1A WY wARY, (B:A)xC 1H A4
WA AR B AXBxC AY 22AEY, (B:A)x C 9g nxF AE 2 Solt)
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AXBxC E¥oNM A=(i=1,2,-,a),B(=1,2,--,b),C(k=1,2,--,¢)°]" Venn
Diagramoll ©]3%+ dloly Fx2 EE L <ay1>7 Zow
z(ijk)=p+AG)+ B(j)+ Ck)+ AB(ij) + AC(ik)+ BC(jk)+ ABC(ijk)©] t}.

V%

<AP1> AXBxC dHolg Fx4 2

<E1> AxXBxCY EMS

Source EMS

A beo? (A)+ co*(AB) + bo? (AC)+ o* (ABC)
B aco® (B) + co? (AB) + ao? (BCO)+ o* (ABCO)
C bea® (C)+ bo? (AC) + ac? (BC) + o* (ABC)
AB co?(AB)+ ¢* (ABC)

AC bo’ (AC)+ o* (ABCO)

ﬁg . ag2 (BC)+ o*(ABC)

o*(ABC)
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AXBX C9 EMS+ <#1>¥ o ANOVAS #HAL F(A)= MS(A)/(MS(AB)
+ MS(AC)— MS(ABC)), F(B) = MS(B)/ (MS(AB)+ MS(BC)— MS(ABC)), F(C) =
MS(C)/ (MS(AC)+ MS(BC)— MS(ABC)) % Approximate FA4S 2AJ6hH Satterthwaite
A EE FA)9 59 AFH%

DF" = (MS(AB)+ MS(AC)— MS(ABC))*/ (MS*AB)/ DF(AB) +
MS*(AC)/ DF(AC)+ MSHABC)/ DF(ABC))°Itr.  F(AB), F(AC), F(BC):=  ZHAke]
MSE MS(ABC)® Yieth,
|

3. dE A A& 3

>
I

(B:A)x CEFAAN B:Av AdA B7F ARHAL, C wAEJtk= ou| 2 b
olH ¢ Fx4A ByL <ay2>9t gow x(ijk)=pu+ AG)+B:AG:i)+ Ck)+
AC(jk)+ C: AB(k:ij)°]t}.

<AHE2> (B:A)x C9 dloly x4 2y

<H2> (B:A)x C9 EMS

Source EMS

4 bea® (A)+co?(B: A)+ b0’ (AC)+o*(C: AB)
B:A ca’(B: A)+a*(C: AB)

C aba® (O) +bo* (AC)+o*(C: AB)

AC bo’ (AC)+ abo?(C: AB)

C:AB JQ(C:AB)
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<E3> A X B'x 2 EMS

Source EMS

co?(A)+bo*(AC)+ o (ABC)
A 02( )+ao (BC)+ c*(ABC)
ﬁ 5 bGZ( o)+ (ABC)
AC co’ (AB)+d*(ABC)
BC bo® (A C)+o* (ABC)
ABC ao® (BC)+o* (ABC)

o (ABC’)

<HE3>A ANOVA FAALS F(4)=MS(A)/M(AC), F(B) = MS(B)/ MS(BC) =
U A= MS(ABC)E Yt

5. 1A WY wA R EAA 23
(B: AT )< cn@el A AE 1AAAe|I B CE Random¢ Ate]m EMSE <#4>9}
Zom ANOVA FAAE F(A)T‘:‘ Approximate FAA o2 ERE

MS(B: A)+ MS(AC)— MS(C: AB)ZE Y1 YA 298 MS(C: AB)Z et}

<F4> (B: A7) x C2 EMS

Source EMS

A beo?(A)+co?(B: A)+bo?(AC)+o*(C: AB)
B: A o (B: A)+o*(C: AB)

C aba*(C)+*(C: AB)

AC o*(AC)+bo*(C: AB)

C:AB 02(0:143)
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2 ATl e dutsrte e o] oA AEE = Venn Diagram< ©]-&3te] Ho]E
TZ24 2Y8S A xdvitt agdoz 4] AA AAEAY. EMS =& #g%
2go=z 174AA, Random Ak, n2FQIAE, A FA Ak Z3e] 238k 4714 Mixed and
Combined ModelsZ A A3}
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