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Abstract: Factors are commonly used in engineering build-up equations to derive cost
estimates. For example, software development hours are often estimated based on an
estimate of source lines of code (SLOC) divided by a productivity rate: SLOC per hour.
To develop the productivity rate, the analyst collects software size (SLOC) and
development time (hours) metrics from a variety of programs. Ideally, these programs
have similar characteristics to the one being estimated, for instance, similar complexity,
language, resources (people and tools) and environment. Once convinced the collected
data is relevant to the estimate, the analyst has an important decision to make: develop a
factor (hours per SLOC) that is multiplied by the size estimate (SLOC), or develop a
factor (SLOC per hour) that is divided into the SLOC estimate. Both methods seem
logical, but which method is more appropriate?

This paper discusses the pros and cons and examines the properties of these two methods.
In particular, the development hour point estimate and its associated uncertainty may be
quite sensitive to the method selected. The distributions that best fit the two factors
(hours per SLOC and SLOC per hour) and their impacts on results are also explored.
Realistic examples will be discussed using both methods. The results provide the analyst
with a better understanding of the math behind each method and the impact of this very
important choice: multiply or divide. The selection should not be arbitrary - there should
be a sound basis and a “best practice” to follow. This study provides simple-to-follow
examples, mathematical insight and general guidelines to help the analyst decide the best
practice for their data and objectives.

While our central example focuses on software productivity rates, the analysis in this
paper is applicable to any factor relationship. The software productivity factor is used as
an illustrative example.
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