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Summary : It has been reported that, of four pravastatin studies that were conducted with similar numbers
of subjects and showed similar changes in serum lipid levels, two studies reported significant differences
in the comparison of changes in the ratio of laboratory data used as the efficacy criterion, while the other
two studies reported no significant differences in the comparison of the differences in laboratory data used
as the efficacy criterion. We therefore investigated the causes of the discrepancy in these statistical tests by
using a simulation algorithm.

Under the assumption of log-normal distribution for population, two sub-populations were randomly
sampled from two hypothetical populations, each of which consisted of 1,000 study data with the same
indicators generated by random numbers. To compare these two sub-populations, independent and paired
t-tests were conducted on observed values, and a paired t-test was conducted on the ratio of the observed
values. Mean value distributions were studied for each indicator of the 1,000 study data generated by
random numbers. Distribution was also studied for mean values of the logarithmic transformation of the
ratio. Statistical tests were conducted on this data to obtain the power to detect a 20% difference and the
probability of detecting a significant difference.

In the analysis of the difference between observed values, the statistical power decreased with an increase in
inter-and intra-individual variability, while the probability of detecting a significant difference was maintained
at a level of approximately 5% in both independent and paired t-tests. When a test was conducted on the
same observed values converted into ratios, although a decrease in the statistical power was again observed
with an increase in inter-and intra-individual variability, the probability of detecting a significant difference
increased. When a test was conducted on the log-transformed ratios, the power decreased with an increase in
inter-and intra-individual variability, while the probability of detecting a significant difference was maintained
at a level of approximately 5%. Mean value distributions of differences and log-transformed ratios were
symmetric, while that of ratios was skewed and the modes deviated from 1 with an increase in variability.
When a statistical test was conducted using ratio values, despite the statistical power decreasing with
an increase in inter-and intra-individual variability, the probability of detecting a significant difference
increased. The cause of the seemingly contradictory result was revealed to be the skewed distribution of
the ratio values, which was improved by using log-transformation. It was concluded that the significant
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differences observed in the statistical test using the ratio values were produced by a type I error whose
risks were increased while handling comparative indicators.

Key words : equivalence study, t-test, test on the ratio, statistical power, probability of detecting a
significant difference, skewed t-distribution
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(Fig. 1), ®ood 5 2 #EIEx (Fig. 2-(a)) O 4
WZBFR 7 <, AN BB L OMEARRZ B o k12
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L) EVIETHEERESRB SN, BHRNEEB
SO EEEARE 25138, HREAERDER
o LA AT aH2538O 5/ (Fig.2- (b)).
C oML, FREZES X D EERNEE ORI
XL B ZFLENCH -2 RO THED
SN BEAEMIEEO FA Mo EA L3 BR
A, BIMEZ HERICER L2 LIk h iy
AP R L 22 RePEIE E S 7z,

T OWE AN IEHLI G B B IR OEBL
SANCHE) BT, ZOMEMO AR L 72
T—=%1%, b LDOWEMET—F DA L d]—Th b
EIEARLERCUTRREND 720, 7 285 4 b
)y 7 B REFFETIHDOETHRIF L. Ll
Wilcoxon #5 5 M M I THE L 72/ 31T, t
B THE L7z k5 & Rk, SR CIuiRd 2 LA
RNEBDPREVIEAEREL LTRIBE NS5
X LA A A S 7z (Fig.2-(b)). A
MM T DMERISNTG AN ) vy 7 ) V85 A b
)y 7 I X BRETEOMENS 2 5E513, /»
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[l —BERE N O LB T, F—BERE ORI OfE
CHIBYEDSEAE T 2 W REE DS D 5. COFG O
MRS B 72002, ERNAHB 2 AAATEY I 2
L—YardbdbbeTEL. MHEAZAT LT —
FaERIMIZL, HIb0db tHEICTHREEITo72L
A, fERRE - EANEBEKE L (T0%) #eE L
729, RN OREOK T Iy, Wz
MG a e R 2 W58 ToOaEEZRIBT
LRI FED SNz fto TF— % Ofifk
PICHIBEEZ B2 LCh, WRZIEEE 3 20K
THBEEMMEN LA T2HEMEEDS o7k

(Fig. 3).
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feR®wEL2 70y bL2E A, HEBEOFEYHEB
X tEOS I, BEEOXEO AL R, i
FRFRTHR L, BREMES 125 FThaRY RSN
7z (Fig.5- (b), Fig.6-(b)). ZO1F D IZMEAKPNZE
ORI > TREL oz, WERTHRIEEZITS
&, tEDOGAD, FEAEERT p<0.05 DREZRIC Y
ZRLTLFV, EZOHALIETHESERTE
MWRTLIENERNTHAZEVHLNE RS
7 (Fig.6). F7-ZO5MidwD &, %k Hfit
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7. T CHEZFUAE L CHEARICKRIND, &
HERMERZIE L2 25, BHRNZE), &R
BN ZNENREL D ERINHETL, A%
ERHRIZIFIZSD E o7z, WEICERT L &
T, REENLROVT—F OA L FROK RIS
NEZ el ca7 (Fig.4). 7 V85X M) v
I RMEDFRICAT o728 2, HRE BB L
7R, ZEIEOBKICERZR A BRI
5%HIRERL, IO BIIMETTHEOEES
2N ERbho 7.

PEXY, FIONRNRYFLORMBEENEIILIT
BEABRIC BT, SR CREEMRE % 17 o 7255 il
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WLRBRIIMEZITINRETH DI EVH LN
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[ VB ) O Je e & WE ©AT O By A A T &
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