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The first axiom of novometric theory is reformulated, and two methods 

for assessing the minimum required sample size in experimental design 

are discussed. 

 

 

 

Hitherto, the first axiom of novometric theory 

states that—for a random statistical sample S 

consisting of a class (“dependent”) variable, one 

or more attributes (“independent variable”), and 

a weight (unless it is otherwise specified, a unit 

weight of 1 is used, indicating that observations 

are equally-valued)—there is sufficient sample 

size (N) to provide adequate statistical power for 

testing the alternative hypothesis that the class 

variable can be reliably discriminated on the 

basis of the attribute(s). And, the null hypothesis 

states that statistically reliable discrimination of 

the class variable on the basis of the attribute(s) 

is not possible for S.
1-3

 Statistical power analysis 

is the solitary vestige of legacy statistical para-

digms
4,5

 loitering in novometric theory: indeed, 

a titanic advantage of optimal methods
6
 is that 

no assumptions concerning presumed parent 

distributions are required.
7-10

 

Initial study of this matter involved 

research evaluating the statistical power (1-β) 

obtained by ODA when used with a normally-

distributed attribute—as assumed by the general 

linear model and the maximum-likelihood para-

digms.
4,5

 In that research the direction of classi-

fication assignment was fixed, corresponding to 

evaluation of a one-tailed null hypothesis.
8
 The 

results of a Monte Carlo simulation were given 

for α=0.01 and 0.05, whereby 100,000 sets of 

normal deviates were used to compute the pro-

portion of rejections of the null hypothesis for 

each experiment at the corresponding level of α, 

and its complement β—the proportion of ac-

ceptances of these hypotheses (statistical power 

and Type II error, respectively). Findings were 

given for 14 values of Cohen’s d, whereby in-

creasing values indicate increasing separation 

between observations comprising each class. 

This approach has been replaced.
3
 Today 

we assess statistical significance by comparing 

95% (i.e., a user-defined desired certainty level) 

exact discrete CIs for model vs. for chance.
11,12

 

If these CIs overlap, the effect is not statistically 

significant. If the CIs do not overlap, then the 

effect is statistically significant at the confi-

dence level selected by the user. Accordingly, 

the first axiom of novometric theory now states 

that—for a random statistical sample S consist-

ing of a class variable, one or more attributes, 

and a weight—the corresponding exact discrete 

CIs for model and for chance do NOT overlap: 

that is, a statistically significant model exists. 
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Nevertheless, the idea of estimating the 

minimum sample size that is required to achieve 

a statistically significant effect—by whatever 

means significance is ascertained—clearly has 

great merit in experimental design. Accordingly, 

this assessment may be done using either (both) 

of two approaches. 

First, simulation may be used to model 

putative results of the planned experiment: this 

approach is particularly well-suited to the pre-

sent methodology of comparing exact discrete 

confidence intervals for model vs. chance in 

assessing statistical significance. 

Second, a “worst-case scenario” can be 

constructed, in which the attributes assume the 

least-sensitive binary (discrete) measurement 

metric.
13

 For unit-weighted applications which 

involve a pure binary application (two-category 

class variable and attribute), because the Type I 

error rate of ODA and of Fisher’s exact test are 

isomorphic, statistical power analysis may be 

conducted for ODA vis-à-vis power curves for 

Fisher’s exact test.
3
 Obviously, more sensitive 

metrics offer greater statistical power. 
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