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important purpose of using properties as a means of defining
measures is to help codify intuition and make underlying as-
sumptions explicit. In fact that is exactly why Euclid introduced
the axiomatic method for geometry more than 2,000 years ago.

3 WEYUKER’S PROPERTIES

Another point of this paper involves criticisms of the properties
Weyuker proposed in [4]. First, the authors repeat Zuse’s state-
ment [5] that Weyuker’s axioms are inconsistent from a Measure-
ment Theory point of view ([3] p. 932, last paragraph):

“Thus, while Zuse criticises Weyuker’s complexity measure
properties as contradictory because one (property 5) implies a
ratio scale and another (property 6) explicitly excludes a ratio
scale …”

They describe Weyuker’s properties as “disputed” and
“caution researchers to avoid justifying measures on the basis of
either disputed properties or …” As argued in [1], a careful read-
ing of Zuse’s book demonstrates that Zuse’s criticisms are un-
founded. Concisely, in [1] we show that Zuse’s criticisms only
prove that Weyuker’s properties are not compatible with the fact
that the underlying empirical system of a measure assumes an
extensive structure. However, the fact that the underlying empiri-
cal system of a measure assumes an extensive structure is a suffi-
cient condition to obtain a ratio scale measure, but is by no means
a necessary one. Although Zuse refers to Weyuker’s properties as
contradictory, they are not contradictory in the usual mathemati-
cal sense of being incapable of being satisfied at the same time.
Some of the properties do require the ratio scale, but there is
nothing inappropriate about this.

In addition to Zuse’s criticism, another erroneous criticism is
introduced in [3], p. 939.

“3) Each unit of an attribute contributing to a valid measure is
equivalent. This seems to be standard measurement practice.
Weyuker’s property 7 relates to this issue. She, in fact, asserts
the converse of this assumption by claiming that program com-
plexity should be responsive to the order of statements in a pro-
gram. It seems here that Weyuker is confusing the attributes
program correctness and/or psychological complexity with
structural complexity. It is unlikely that a random re-ordering of
program will be correct or understandable, but a re-ordering
would not necessarily be more structurally complex.”

Weyuker’s property 7 asserts that there exist two programs P
and Q, where Q is a re-ordering of P, such that the complexity of P
is different from the complexity of Q [4]. This property does not
assert that, by re-ordering a program, one obtains a new program
which would necessarily be more or less structurally complex than
the original one. Weyuker’s property 7 states that program com-
plexity may be responsive to the order of statements. It does not
contradict the statement made by Kitchenham, Pfleeger, and Fen-
ton:

“a re-ordering would not necessarily be more structurally
complex.”

Just as Zuse’s criticism in [5] with respect to Axioms 6, 7, and 9 was
caused by a misinterpretation or misrepresentation, Kitchenham,
Pfleeger, and Fenton have misinterpreted Weyuker’s axiom 7.
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