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Customizing Effort Estimation for an Individual

Software Development*

Koji Toda

Abstract

Accurate effort estimation is one of the most important requirements in an
early stage of software development. However, there is no universal method
or model that can estimate various types of projects’ effort with high accuracy
since each software project has its own characteristics or factors that affect the
effort. Therefore, we need to take each project’s characteristics into account when
building an estimate. To build a custom-made estimate to an individual project,
this paper proposes two methods that use historical project data;(1) extension of
the multivariate regression model and (2) extension of the analogy-based method.
The main achievements are as follows.

(1) A fit data selection method using target project features:

This paper extends conventional multivariate regression modeling by adding a
procedure to select fit data, which is a set of past projects for model construction.
The proposed method enables us to build a customized regression model for
an individual project by selecting the fit data based on the estimation target
project’s features. We conducted an experiment to evaluate the proposed method
using the ISBSG data set, which is the most commonly used project data set in
software engineering researches. Compared to conventional regression modeling,
the MAMRE was improved from 0.552 to 0.383 and the MAMER improved from
0.457 to 0.381.

* Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0661016, November 5, 2009.
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(2) A method for identifying failed estimation based on features of neighborhood
projects:

The analogy-based method can build a customized estimation for an individual
project since it selects neighborhood projects of the target project from a histor-
ical dataset and estimates target project’s effort from neighborhood projects’
effort. However, the problem with the analogy-based method is that estima-
tion accuracy becomes extremely bad for some projects. The proposed method
identifies such projects that are likely to fail in estimation based on features of
neighborhood projects. The identified projects are estimated by the regression
model instead of the analogy-based method. As a result of an experimental eval-
uation using the ISBSG dataset, Pred(100) was improved 0.254 in maximum and

0.198 in average.

Keywords:

effort estimation, multi-regression analysis, model selection, number of projects,

estimation failure
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