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Table 2.1 Two stage nested design structure and data

site 1 2 3
batch 1 2 3 4 1 2 3 4 1 2 3 4
13.70 19.15 20.77 16.20 10.70 15.53 9.42 18.53 16.44 14.15 9.81 6.24
samples 9.71 17.58 21.61 9.91 15.66 13.36 17.14 15.82 16.34 15.15 19.88 17.95
12.17 11.76 14.04 7.42 10.87 15.05 14.04 10.75 13.97 17.07 16.32 13.39

B 47 ARARS okt Shutel P WEY PRI Aol AHA BE FAsH 2L 7]
s otk AzA AR T Al FaolA AakE on Aokl Ale] AlFo] FARAE Fohui
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Table 3.1 Analysis of variance table for two stage nested design

source of variation

sum of squares

degrees of freedom  mean squares

A

SSa a—1 MS 4
B (Within A) SSB (A) a(b — 1) MSB(A)
Error SSE ab(n — 1) MSEg
Total SSr abn — 1

2ARE PobH

Table 3.194 HFA|F (mean squares) 52 N GE = AFTS 44 AFEE UFro] 42 e
=
MSA:an 7] 7..)%/(a—1)
MSB(A)*”ZZ —5i.) a(b—1)
MSE = ZZZ(@/M — §i3.)* Jab(n — 1)
i § ok
2 dojAt}. Table 2.12] Wl o]E]E IBM SPSS Statistics 198 o]g3}o] £33 A= t}23) o] 1}
Ehdt}. Table 3.22 HE] QXA F3L 63.3330]| 17 QXA k] A A= 2.639US <& 4= Tk
Table 3.2 Anova table for the data in Table 2.1
source of sum of degrees of mean
.. F P-value
variation squares freedom squares
site 15.056 2 7.528 2.853 0.077
site (batch) 69.917 9 7.769 2.944 0.017
error 63.333 24 2.639
Total 148.306 35
4. ARAYYE B ur— gl AHFHEA
4.1. ARALYYS] B8}
AloFs] Aol A AAYE] = HEe] @A B ook B5S HuE uf o|TA AZAGHL vIWs] &8
3 Aok 53] AFA AlEol 554 3 (equivalent margin) @} &S Eopolq X EAYHLS 1
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Table 4.1 Crossover design and data structure

group 1 2
subject 1,2,---,m 1,2,---,n
period 1 drug =R drug =T

data X111, X121, 0, X1ima Xo11, X221, -, Xan1
period 2 drug =T drug =R

data X112, X1im1, - s Xim2 X212, X222, -, Xon2

(R: reference, T: test)
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Yijk = 1+ Gi + Sy + pr + @ + €k (4.3)

olth. A7A yi = log Xijx 012 Gie IFEHEAN ALEFAR, S;H)& AAREFAZA BLE0E
E pre 7IEHRE RLEAE npAHoR ¢ FHRE RLENE Uit 8 0= 1,2, j =
1,2,---,m, k=1,2°]t}. o] uf [-& i} kol 9J&5F= o EA 2 FEHE eERALE AAE

qr fi=1,k=1lori=2k=1
q =
qr ifi=1Lk=2o0ori=1k=2

2915} 217}l S

rlr

2A 4 2ok Al ko] B UEeRdT) o] Aol Foll JFE vX]
= Zf-X+= Table 4.29} Zt}.

ol ASEHE g7} Aot Al FE FA8t BAL nr — nrd AFFL yije = log Xijk
o thste] nr —nre FAHX D = g2 + §21 — Y11 — Yoo B ©]]3F] AALSITE 7|A g, = A
a5 jHR 717 AR ES Holth

Table 4.2 Factors and degrees of freedom for clarithromycin data

factors degrees of freedom
group 1
subject(group) m+n-2
period 1
drug 1

Bowe] A nr —nrel FEFY 24
V(D) = MSg(1/m + l/n)S’,]— Zro] AA
Bteod e —nrd 100(1 — @)% AF T

D — tl—a,m+n—2 vV (V(D) <nr —nr < D+ tl—a,m+n—2 (V(D) (44)

3} o] 259rh

< AZANY 2R Ee] Uehue MSpE ©]83kd]
Hetet. ojuje] AT n+ m — 20tk o5 ARE o&

4.3. dlo]g] &4

9ol AH8EE BAAZA o)z 7ol A7) AH8HE dlarithromycine] Hsko] ¥ 7|7t
azsom APALNS Fotol Qold YFEE ARE LH e —nao) A TS FR5e] HAL,
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21.sav [AIOIAZE!

(F WTE S CIOIEIC HET S CHOIME OIS JeH=x SS2IEI oy =
.’Lﬁlﬁ&%-tfﬂ- =5 e =H &R FF
= [E: SRS
|aroup| sthEcl | drug || period| auc | emax | logauc [logemasx| -
| 1 5 2 2 1450 213 2.65 B =]
1 7 2 2 15180 2.04 272 71
1 E] 2 2 17.070 2.08 2.84 72
1 E] 2 2 9810 1.68 228 52
1 10 2 2 13:.880 3.07 299 12
1 11 2 2 16.320 2.36 273 66
2 1 1 2 7.az0 = 2.00 -3
2 ] 1 2 10700 1.56 2.57 a4
ES El 1 2 15860 227 275 82
2 4 1 2 10870 1.64 239 g
Fl = 1 2 15530 220 274 83
= 5 1 2 13380 1.59 2.59 a5
z 7 1 2 15650 2.01 275 EC)
2 El 1 2 s.azo 1.38 2.24 32
2 E] 1 2 17.140 2.55 2.84 94
2 10 1 2 14.040 214 2.64 6
z 11 1 2 18.530 2.85 292 1.05
2 1 2 1 5.240 =] 1.83 -2
Fl = =] 1 17.850 283 2.89 1.04
= El ] 1 13390 228 2.50 82
z F E] 1 1z.880 1.84 2.56 51
) = E] 1 138890 2.23 2.64 80
2 = 2 1 10,820 1.28 238 25
Fl 7 E] 1 21.880 292 .00 1.07
ES El = 1 100400 1.61 2.34 as
= El = 1) 14.430 2.31 257 54
2 10 2 1, 11.110 1.69 241 52
2 11 2 1 18.890 2.89 2.83 1.08 =l
S ———— IET|
| HI0IEd 521Dy {I el EJIM,J'
I [IBM SPSS Statistics T2 MM = 22| | | [ [

Figure 4.1 Used clarithromycin data

BARAS 913le] IBM SPSS Statistics 19 57 37| X & o] &3l] 23 22 27E 4tk A
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Figure 4.2 Model setting and variable selection
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§ 122 - |BM SPSS Statistics Synta Editor FER
I2p MEO Dy H0HD W80 249 DOREOMZW J3I9 S9REQ 49 57 3w 5520

ELEIT S @E&% i b. A NR

UNIANOVA

....... mm HEH v

/[UNIANOVA logemax BY subject period drug group
{RANDOM=group

MMETHOD=5STYPE(3)

/INTERCEPT=INCLUDE
{EMMEANS=TABLES (drug)
{PRINT=PARAMETER

{CRITERIA=ALPHAL 1)

PO /DESIGH=subjact{group) period sy group

o 0o 1 00 O k= G0 kO —
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IBM PS5 Statstcs T2AK ZH 22| | IngCol43] NUM

Figure 4.3 SPSS command application

Table 4.32 SPSSe} SR AA2A ARAYS T F 71X AW AJARS SRS
Ueldt) o]2RE xEA] A MSp7t 0.0419<S & 4 91 7Hdst VeEA TS 0] 8359
nr = 0.723, nr = 0.717YS AT 4= 9t} (Table 4.4).

olg ZAZHRE nr — nrel AFHEE AALsL7] §3te] WA D = 0.0064, t1—_a,mtn—2 = t0.05,20 =
1.725, V(D) = 0.041(1/11 4+ 1/11)/2 = 0.0037 & A1 o] & FE]

—0.999 < nr —nr < 0.112

ff
ne
X
)
v
N

R
A =of 71EHS (0.8 - 1.25) %) A& & 5 ATk

s

Table 4.3 Anova table for clarithromycin data

source of sum of degrees of mean
variation squares freedom squares F P-value
group 0.309 1 0.309 2.075 0.165
period 0.028 1 0028 0.667 0.424
drug 0.004 1 0.004 0.011 0.919
subject(group) 2.973 20 0.149 3.608 0.003
error 0.824 20 0.041

Table 4.4 Descriptive statistic

95% confidence interval
drug mean standard erro
lower bound upper bound
R 0.717 0.043 0.626 0.807

T 0.723 0.043 0.633 0.813
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a2la EREY 52 o8 oA ARALHY A
&) 7S ol 2 SulE AYaL AL & o] F o&
Huz 54 72§ &8ss F=A oot A Al

< oFF Fasith SPSSe e ARADE A8 AsiAe RFAEAGNA 223 E
oA JHE sfof stz FxrAo R RS ofsfstal 8T  U=F stojof & Zojnt.
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Abstract

The analysis of variance for randomized block design or two way classification data
is well known. In this paper, particularly, we considered two stage nested design in
which the levels of one factor is not identical for different levels of another factor. We
investigate the structural properties of two stage nested design and the properties of
error sum of squares for random effect model. For the application of two way nested
design, we consider two-period crossover design which is used commonly for the equiva-
lence test to bio-similar product. The confidence interval estimation of the difference of
two population means in the crossover design is discussed based on statistical package
SPSS.

Keywords: Confidence interval estimation, crossover design, error sum of squares, mean

squared error, nested design, random effect model.
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