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ODA vs. t-Test: Lysozyme Levels in the
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Ulcer vs. Normal Controls
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Lysozyme levels in gastric juice of peptic ulcer patients were compared
against normal controls® by t-test, finding p<0.05. Because standard
deviations differed by a factor of two between groups, and were
proportional to the means, analysis of natural logarithms was instead
deemed appropriate: the resulting t-test wasn 't statistically significant.
Analyzed by ODA no statistically significant between-group difference
emerged, and results obtained for raw data and for natural logarithms
were identical because ODA results (i.e., p and ESS) are invariant over
all monotonic transformations of the data.

This example illustrated the effect of violating
assumptions on results of statistical analysis by
t-test: “/An assumption underlying the t test and
the F test that has not been emphasized yet is
that the measurements are normally distributed
within the groups being compared.* ...non-nor-
mality frequently has only a trivial effect on the
significance levels” (p. 66)." This example is an
exception—distributions are right-skewed with
long tails: “one or two high values exert a pow-
erful effect on the sample mean for measure-
ments from such distributions, and the tabulated
significance levels for the t test or the F test
comparing different means are suspect. Ulcer
patients may have a mean (lysozyme) level that
is as much as 20% below that of normal, or they
may have a mean level nearly 3% times that of
normals” (p. 67).!

Legacy nonparametric tests likewise
found no difference between the two groups.
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“By neither the Kolmogorov-Smirnov test nor
the Mann-Whitney-Wilcoxon test does the dif-
ference between the two distributions approach
statistical significance. It is obviously the t test
on the original, untransformed values...that is
the odd one out” (p. 67).

Training (total sample) analysis explora-
tory ODA treating group as a binary class varia-
ble and lysozyme level as an ordered attribute
yielded p<0.26, ESS=25.1 (marginally above
the lower bound of a moderate effect?). Training
analysis exploratory ODA treating group as a
binary class variable and the natural logarithm
of lysozyme level as an ordered attribute yielded
p<0.26, ESS=25.1.

A new and increasing literature reveals
that ODA finds effects which actually exist but
does not find effects which do not exist, but the
opposite is true for legacy methods such as t-test
and regression analysis.>*®



Optimal Data Analysis
Vol. 8 (May 23, 2019), 112-113

Copyright 2019 by Optimal Data Analysis, LLC
2155-0182/10/$3.00

References

Fleiss JL (1986). The design and analysis of
clinical experiments. New York, NY: Wiley
(pp. 65-68).

2Yarnold PR (2017). What is optimal data
analysis? Optimal Data Analysis, 6, 26-42.

3Linden A, Yarnold PR (2019). Some machine
learning algorithms find relationships between
variables when none exist -- CTA doesn’t.
Optimal Data Analysis, 8, 64-67.

*Linden A, Yarnold PR (2019). Effect of sample
size on discovery of relationships in random
data by classification algorithms. Optimal Data
Analysis, 8, 76-80.

*Linden A, Bryant FB, Yarnold PR (2019).
Logistic discriminant analysis and structural
equation modeling both identify effects in
random data. Optimal Data Analysis, 8, 97-102.

®Yarnold PR, Bryant FB, Soltysik RC (2013).
Maximizing the accuracy of multiple regression
models via UniODA: Regression away from the
mean. Optimal Data Analysis, 2, 19-25.

"Yarnold PR (2019). Regression vs. novometric
analysis predicting income based on education.
Optimal Data Analysis, 8, 81-83.

®Yarnold PR (2019). Regression vs. novometric-
based assessment of inter-examiner reliability.
Optimal Data Analysis, 8, 107-111.

Author Notes

No conflict of interest was reported.

113



