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User-side Evaluation of Estimation Methods in

Software Development Management*

Takeshi Kakimoto

Abstract

Recently, various methods to estimate software development effort or software
reliability have been proposed to assist software development management; how-
ever, most of them are not actually used in software development companies.
To encourage companies to use estimation methods, this thesis evaluates exist-
ing methods from the perspective of their users, and clarifies their application
requirements and benefits.

Firstly, to clarify the requirements for a project dataset, which is used for build-
ing effort estimation models, this thesis experimentally analyzes how the missing
data, the number of projects and the number of metrics in the dataset affect the
estimation accuracy of analogy-based method and stepwise multiple regression
model. In the experiment, a set of datasets containing different numbers and
types of missing values were built as an experimental testbed based on three data
missing mechanisms. The result showed that the analogy-based method was more
robust than conventional stepwise regression models for all types of datasets, i.e.
estimation accuracy of the analogy-based method was kept high regardless of
increase of data missing ratio (up to 60%) and missing mechanisms. Then, a
set of datasets containing different numbers of projects and metrics were built

as another testbed. The result showed that the analogy-based method showed

* Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0561010, February 7, 2008.
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higher estimation accuracy than conventional stepwise regression models when
the number of projects became greater than fifty, and the estimation accuracy of
the analogy-based method kept improving as the number of metrics increased.
Secondly, to clarify the benefts of the fault-prone module prediction model,
which is one of the reliability estimation methods, this thesis proposes a model
that represents the relationship among the accuracy of fault-prone module predic-
tion, the test effort assigned to fault-prone/not-fault-prone modules based on the
prediction, and discoverable faults estimated by an exponential-type software re-
liability growth model. The result of an simulation based on the proposed model
showed that the percentage of discoverable faults was affected by the F1 value of
fault-prone module prediction, percentage of (actual) faulty modules in software,

and percentage of modules predicted as faulty.

Keywords:

Effort Estimation, Fault-prone Module Detection, Missing Value, Number of
Projects, Number of Metrics, Fault Detection Rate
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