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Abstract

The research analyzes structure models of Repeated Measurement Design (RMD)
and Hierarchical Design (HD). The experimental unit of RMD model is living
organisms, such as human. In contrast, HD is used when all the factors are
random. The HD models are derived from R:B:A, R:C:B:A and R:C:(A x B).
Keywords: Repeated Measurement Design, Hierarchical Design, Experimental

Units, Human, Random Factors
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Hlo]  (Bio), ™lt]Z(Medical), &2~ (Health) 2ol tsh A HA Ao Foi=
glon wrE =4 23d X7 (Repeated Measurement Design : RMD)[1-2]& 4tolol&=
A (People), BEAE tIFoz sh= 54| vt RMDE SubjectE Between-Subjects
(BS), Within-Subjects(WS)Z Blockingdte] WSH o] wHEH SHAE= A7Ald 23
Aolt} wE=A-% do]g 7} Carry-Over Effect, Sequence Effect, Order Effect,
Period Effect 5©] Counterbalancing®] H+ Z2-¢ dd3ld =H=A dolgHE FHae
A el o (Cross—Sectional Study)$l SPD(Split Plot Design)”7} %t
gy Azl AZH(Time, Period)Q! 74 #E st ebstH Az el g
A7 (Longitudinal Study)7} £.7-¥w o] A9 Ajgtel we} wHEZ4% do]g 1t

F A Covariance) o] EASHA = o] FEAE FEjol wel AW ANOVA

Hg ANOVA(Multivariate ANOVA:MANOVA)E % § 3t} [3-6]
=2 A& 4 A (Hierarchical Design, Nested Design)= #2 A3 dA A W=
25 T3] 98 ARSI AY @ 9S4 (Behavioral Measurement) -2 7] o]l
tE Qs dEstr] & d8Ee iy 2ol
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wEEH A AZH 4gAAY F2EY 344 ¢

kA 2 AT A= RMDe & 2
Symmetry, Circularityell 3 384 Fx9 =7, B0X94 Tk w4 ” HABox's
Test of Equality of Covariance Matrices)ol] &l a2ral] b w3l 2ukA], 394, A
-2 Multifactor Experiments R:B: A, R:C:B: A, R: C:(AxB) A4 REFo|

&g

>

2. RMD &&A4 7x9 &4

HhE=2 Ad A= 4ol e AE, AFS Subject® Blockingdle] H o

3= AAZ BS(Between—-Subjects) 2t WS(W1thm*SubJects)4 FHE B3

g3}t o5 £ IBS 2WSE BSel A, SIAE, WSel B, C& #lx3l= W

=49 2go FEA FAL B C, 27 1 Qe 7} Qo] FEg

T A FEE N7 EAE 277k A] AT 7 e

SAS, SPSS 52 o8& & gA Ho A¥EF4A T Direct(Kronecker, Tensor)
Product 5& ©o|&3to] ZAMALHG]S §hrt.

RMD®] Subject el &4t & H 2 -3 A (Sphericity) 2£319] vbSo]fo] wpe} o
HgF BAEA(ANOVA) v v9¥#H F4HEA (Multivariate ANOVA:MANOVA)
= 3= o]ﬁﬂu} ?637\494 ZRz0" Compound Symmetry(CS)-J T *}—4 ?L
=

A4 AR A5 1BS IWSoA AGi=1,2,---,0), B(j=1,2,-",m),

Boxe] & &4t
o §, v A, T FEAelal Sy A, 759 Pooled Covariance Matrix® o ZH
Ab gzt AR Fetstal A4S 22 vaeth x2=(1—((2m2+3m—1)

(1—1)/2)9d 4% 43 A= BH4ge)

Sp7b Spe(Compound  Symmetry &EAhet  FAIIF] AAY A

—(1=m(m+1)*@m—3)/61r—1)(m—1)(m*+
(P +1-4)/2) A5 2% 492 B3]

) =0l tol —20,0% FHA F2E AA8P9] Boxt= Noncircularity
e(Epsilon)S A¢tglon o 7fMHIete 2 Greenhous-Geisser, Huynh-Feldte] e7}
ROW MANOVAS A5 suldlsd wul, 53 ¥E9 e vl&o tigh sAZFL
2 Wilk, Phillai, Hotelling-Lawley, Roy W# & o]-& 3t} [1-4]

SAS PROC MIXED® TypeolA AF&% = Covariance Structure= 30FF7F
HEA Ao 2 Compound Symmetry, Toeplitz, ARMA(1L, 1), Unstructured, Direct
Product AR(1), Spherical, Exponential, Power, Huynh-Feldt, Heterogeneous AR(1)
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3.1 2 Stage HD

%(Rephca‘mon R)o]

s
z4 2y

S <adg1>

0] =
AR -
753

A HD(Hierarchical Design)® R:B: AE ©|o]g
z(ijk) =

put+AG)+B:A(:i)+ R: AB(k:ij)°]th

Al=1 2. . a)
Bij=1, 2, =, b)
HUk=1: 2 #)
2y
OF1>dA ANOVA F < 93 EMSE <Z1>3 7t}
<¥1> R:B: A% EMS
EMS F
A bro*(A)+ro*(B: A)+o*(R: AB) S(A)/ MS(B: A)
B: A ro?(B: A)+c*(R: AB) S(B: A)/MS(R: AB)
R:AB o (R: AB)
<FEI>Oll A 55(B:A)= EZZ Yir— i)

SS R: AB ZZE y/JL y/j E]-
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3.2 3 Stage HD

Wl

1

w(ijkl) = p+AG)+B: A(j:i)+ C: AB(k:ij)+ R: ABC(:ijk)°I k.

AdE=1, 2 . al
Bi{Ff=1, 2 -, b2
CUE=1, 2, . o)
F(I=1, 2 . 72
<AY2> R:C:B: A9 HlolE Fx4 1y
<TAY2> A ANOVA FRAE 913 EMSE <®2>9 2t}
<¥2> R:C:B: A% EMS
EMS )a
A bero®(A)+ero® (B: A)+ro*(C: AB)+0*(R: ABC)|  MS(A)/MS(B: A)
B:A cro?(B: A)+ro?(C: AB)+ o*(R: ABC) MS(B: A)/MS(C: AB)
4B ro* (C: AB)+ 0" (R: ABC) MS(C: AB)/MS(R: ABC
i ABC o*(R: ABC)

3.3 A A& =F(Combined) HD

R:C:(AXB)-O/] Wx A B &3 HDO HolE x4 RES <1d3>y gon .

o

(ijkl) = p+ AG)+ B(G)+ ABGij)+ C: AB(k:ij)+ R: ABC(l+ijk)°]t}.

Ali=1, 2, ,
Biji=1, 2, . b)Y
Clk=1, 2, , o)
m(I=1, Z, , T}

<IYE3> R:C:(AxB)9 Holyg F+x2 1Y
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<O™E3>AA ANOVA HAS 93 EMS+ <#3>3

<E3> R:C:(AxB)Y EMS

EMS F
A bera*(A)+ ero®(AB) +ro?(C: AB) + o*(R: ABC) MS(A)/MS(AB)
B |acro®(B)+cro®(AB)+ro*(C: AB)+ o*(R: ABC) MS(B)/ MS(AB)
AB cra’ (AB)+ro*(C: AB)+ o*(R: ABC) MS(AB)/ MS(C: AB)
C:AB ro®(C: AB)+0”(R: ABC) MS(C: AB)/ MS(R: ABC)
R:ABC o*(R: ABC)
4. 4 &

Ao s wigEd Agadea AR ne 524 244, o34 243
W vhekel FEA Fejol] we) mEEth e Y ARIAR AR ATA A
A 29, 3chAl WY WAl E3E A9 BAREA WS azekdo
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