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Abstract.  In the field, there is a very large diversity of 
development processes in use, and various mixes of costs 
drivers, each with a different impact depending on the 
context. The classical approach to building estimation 
models in software engineering is to build a single 
estimation model and include within it as many cost factors 
(i.e. independent variables) as possible. In this paper, we do 
not postulate that there exists a single estimation model that 
is ideal in all circumstances, but rather we report on 
exploratory research conducted over the past few years 
looking at relevant concepts from the field of economics 
and from discussions with organizations attempting to 
understand the data that they have collected on their 
projects. The purpose of exploratory research is not to 
demonstrate a hypothesis, but to identify new potentially 
relevant concepts to develop hypotheses to be tested later 
on with empirical or experimental data. 
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1. INTRODUCTION 
The classical approach to building estimation models in 
software engineering is to build a single estimation model 
and include within it as many cost factors (i.e. independent 
variables) as possible. 
 
A- Model based on completed projects: When the 
builders of estimation models have access to a reasonable 
set of completed projects, they typically attempt to build a 
single model for all of these projects which takes into 
account the largest possible number of the variables 
included in their data repository. This approach is best 
illustrated with the design of the COCOMO models [1-3], 
containing a large number of cost drivers, with: 
• the authors’ own definition of these cost drivers,  
• the authors’ own measurement rules for these cost 

drivers and their own assignment of impact factors for 
each of them.  

This, of course, leads to complex models with a large 
number of variables, but seldom with enough data points 
for meaningful statistical analysis or the confidence that 

such models can be used in environments other than the one 
for which they were developed initially.  
 
B- Models based on opinions: Another approach is to 
build models based on the authors’ opinions about the 
variables and their estimation of the impact on a model’s 
behavior. With such an approach, it is very easy to come up 
with any number of new cost drivers: being based on 
opinion only, there is no cost for data collection and 
analysis. This can be observed in some of the ‘use case 
points’-based models [4-7]. Furthermore, for many of such 
models – some available free from the web, there has not 
even been any attempt to demonstrate how well they 
perform, even within the context in which they were built.  
 
Models built without data (or with not enough data) and 
those that include many opinion-based cost drivers (i.e. 
independent variables) lead the managers to believe that the 
majority of the important costs drivers have been duly taken 
into account by the models: the managers are then led to 
believe that, by using these models, they reduce the risks 
inherent in estimation. This makes them feel good, but 
falsely so, since such models are not supported by empirical 
evidence, and their limitations have not been documented. 
Moreover, lured by that ‘feel good’ potential, managers 
may find themselves dealing with even more uncertainty.  
 
Over the past 30 years of research on software project 
estimation, expert practitioners and researchers have come 
up with many models with different mixes of cost drivers, 
but with little commonality, and to date most of them have 
not been generalized to contexts other than the one on 
which they were based.  
 
In this paper, we report on exploratory research conducted 
over the past few years looking at relevant concepts from 
the field of economics and from discussions with 
organizations attempting to understand the data that they 
have collected on their projects. The purpose of exploratory 
research is not to demonstrate a hypothesis, but to identify 
new potentially relevant concepts to develop hypotheses to 
be tested later on with empirical or experimental data. 
 
This paper is organized as follows. Section 2 presents a few 
economics concepts used to model a production process, 
and corresponding characteristics that may be relevant to 
build multiple models and interpret them. Section 3 
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Over the past 30 years of research on software project 
estimation, expert practitioners and researchers have come 
up with different models with different mixes of cost 
drivers, but with little commonality, and to date most of 
them have not been generalized to contexts other than the 
one on which they were based.  
 
In this paper, we have reported on exploratory research 
looking at relevant concepts from the economics field and 
from discussions with organizations attempting to 
understand the data they have collected on their projects.  
 
The purpose of exploratory research is not to demonstrate a 
hypothesis but to identify new potentially relevant concepts 
to develop hypotheses to be tested later on with empirical 
or experimental data. 
 
In this paper, we did not postulate that there exists a single 
estimation model that can be considered ideal in all 
circumstances. Rather, we looked for concepts which could 
contribute to the identification of distinct models 
corresponding to distinct production processes.  
 
For instance, section 2 presented a few economics concepts 
used to model a production process, and corresponding 
characteristics that may be relevant to software, such a 
fixed and variables costs as well as production processes 
with either low or high effort sensitivity to functional size. 
Section 3 showed another approach to the identification of 
distinct production models which may manifest themselves 
across size ranges as organizations adjust project processes 
as project size increases. 
 
The authors are currently working in collaboration with 
industrial organizations with datasets similar to the ones 
discussed in this paper (wedge-shape and with different 
density of size ranges). Research is in progress to test the 
contributions of taking into account the various concepts 
presented in this paper for developing distinct models for 
the various processes identified by organizations.  
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