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Abstract 

The software effort estimations are usually too low and the prediction is also a very difficult task as software is 
intangible in nature. Also the estimation is based on the parameters that are usually partial in nature. It is an 
important management activity. Despite much research in this area, the accuracy of effort estimation is very 
low. This results in poor project planning and failure of many software projects. One of the reasons for this poor 
estimation is that the estimation given by the software developers are affected by some information which do 
not have any relevance to the calculation of effort. To avoid this, we have proposed a new methodology in 
which we analyze the relationship between the estimation bias and the various features of developers such as 
the role in the company, thinking style, experience, education, software development skills, etc. It is found that 
the estimation bias increases with higher levels of interdependence. 

Keywords: Software Effort Estimation, Bias in estimation, Interdependence, software development. 

1. Introduction 

Software project planning is one of the most important activities in a software development process. Planning 
largely depends on the effort estimation and this requires many parameters such as size, number of persons, 
schedule, etc. It is a difficult and complicated task. Linda M. Laird enumerates the reasons for the inaccurate 
effort estimation [1]. Ning Nan and Donald E. Harter emphasize the role of budget and schedule pressure [2]. In 
[3], M. Jorgenson and D.I.K. Sjoberg demonstrated how the software effort is affected by the client’s 
expectations about cost. Tim Menzies et al suggested to create clusters and proved that the best are that which 
are near the source data but not from the same source as the test data [4]. The general principles of software 
effort estimation were explored by Ekrem Kocaguneli et al to guide the design for estimation [5]. 

In [6], Magne Jorgenson and Stein Grimstad made a detailed study on how irrelevant information can 
affect the estimation of software. According to them, the field settings that led to the irrelevant information have 
a very small impact than the artificial settings for doing experiments. Studies have demonstrated the biases in 
human judgment [7]. When the biases are towards lower effort estimation, it may lead to problems in project 
planning. This leads to failures in software projects [8]. Hence, it is important to understand the situations that 
lead to biases and avoid them. This will help in the growth of software industry. This paper aims to study the 
various mechanisms that lead to biases, by analyzing various features of the developers and propose a 
methodology that solves the problem of bias in software estimation. Section2 gives a brief description about the 
software estimation biases. Section 3 discusses the experiments conducted and section 4 gives the result of the 
experiments. Section 5 is the Conclusion  

2. Software Estimation Biases 

In [9], Magne Jorgenson and Stein Grimstad made a detailed study to understand the mechanisms that lead to 
the estimation biases by studying developers belonging to different nations including their culture and thinking 
style. D.Oyerman and S.W.S.Lee discuss about the cultural influence in thinking style [10]. E.U. Weber and 
C.H. Hsee conclude that the levels of attention to culture are very low and progress could be made by having 
cross cultural approach. The characteristic related to culture has the impact on estimation bias. The people who 
are more independent self-construal would incline towards more socially desirable responses. The people who 
think more holistically would be more exposed to include irrelevant information. In today’s world, a software 
project is developed by people belonging to different nations or different parts of the same nation because 
outsourcing has become so common. Hence developers belong to different culture and different backgrounds.  

So studying such a varied population helps us to understand how the size of the estimation bias is 
related with variables that depend on different factors including education, culture, technical skills, etc. Hence 
our study includes the participants from different backgrounds and with various skill set. However, it is difficult 
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to generalize the results from a sample of questionnaire. The interpretation of the skills using pre-defined scales 
is a quite challenging task to perform. The developers are requested to answer a few questions before they 
started the actual work. We propose a new methodology that analyzes the relationship between the bias in 
software effort estimation and other information about software developers.  

3. Experiment Design 

The experiment basically consists of three parts. The Project Leader analyzes the developer’s background 
information and skills. According to the result the estimation bias is studied. This is shown in the framework 
given below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Software Estimation Bias 

In the first part, the background information about the developer is got. This includes the nationality, sex, 
education, technical skills, experience level, area of specialization, etc. In the second part, task of estimation is 
done by the software developers. Estimation largely depends on the requirement specifications. The previous 
studies have clearly shown how misleading and irrelevant information might lead to bias in estimation. The 
Lines of Code [LOC] is used as an important parameter for the calculation of estimation. The estimation method 
can be Algorithmic methods like COCOMO or Non-Algorithmic methods like Expert Judgment or Analogy 
[11]. 

 Estimation of effort is the prediction of the number of hours required by the workers to complete a 
software project. After the completion of task on estimation, the developers are asked to complete a test based 
on a questionnaire. This comprises the third part in which questionnaires are given to understand self-construal 
and thinking style of the developers. Though the aim of the experiment has been validated in many studies, they 
have some limitations also. In [12], Heine et al says that some people are very modest that they respond very 
low to their own abilities. Also some people report more than what they qualify for. The questions that we used 
are based on widely used questionnaire presented in [13]. This is used to measure the interdependence and 
independence characteristics of the individuals. They are not mutually exclusive features as pointed out in 
recent studies. The increased level of interdependence can lead to awareness of context. This could possibly 
lead to larger estimation biases and low estimation of effort. Magne Jorgenson et al suggested that there will not 
be strong relationship between estimation bias and other parameters like age, experience, etc [14]. The task 
specific skill is the only possible exception that could affect the bias in estimation [15].  
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4. Result 

Based on the answers for the questionnaire, the skill set of the people involved in the project is analyzed. The 
variables and their influences are measured and given in the table below: 

Table 1: Self-Construal /Thinking Style Vs Education, Experience and Skill 

 

 

 

 

 

 

 

 

 

The following figures show the distribution of the values and their difference in the form of graphs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: Education Vs Thinking Style 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 3: Experience Vs Thinking Style 

 

 

 

Variable Category Inter-
dependen
ce 

Thinking 
Style 

Education Bachelor Degree 4.6 4.9 
Master Degree 4.2 4.6 

Experienc
e 

High 3.5 3.8 
Low 2.5 4.2 

Skill Average 3.8 4.0 
Good 3.6 4.1 
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Fig 4 : Skill  Vs Thinking Style 

To simplify the analysis, the developers in the project are divided into two categories as the Top order Group 
and Middle Order Group. This division is based on their scores on self- construal and thinking style. The 
developers with less than 50 percent score are included in the “Middle Order Group”. Those developers with 50 
percent and more score are included in the “Top Order Group”. Regression Analysis is made which suggest that 
the interdependence has the impact on the estimation. The results clearly indicate the difference between the 
values. The difference with less than 0.1 suggests that the developers who have more experience is slightly 
lower in inter-dependence and that those who have higher education are lower on inter-dependence.  It can be 
seen that developers score high in inter-dependence. Also it is found that the effort estimation is also lower in 
this case. This is because highly developed interdependent self-construal individual look for indirect messages 
in communication. Hence they are easily affected by misleading and irrelevant information in the task of 
estimation.  

        When the attention to the context is more, it could be an advantage and a disadvantage. If the context is 
relevant, it can be an advantage and it can be a disadvantage if it contains irrelevant information. This 
relationship is also explained by Krishna et al in [16]. B. Hannover et al also give similar views on connection 
between the motivated reasoning and interdependence [17]. Hence we should avoid irrelevant and misleading 
information when estimating effort. Some methods and principles on this are given by M.Jorgenson in [18].  

5. Conclusion 

Bias in the estimation of effort is the unavoidable.  There are culturally related variables which are used to 
understand the bias in the estimation. In this paper, it is shown how various parameters like education, skills, 
experience, etc has the influence over the software effort estimation. Also the analysis and results clearly 
depicts how an increased level of interdependence is related with the increase in estimation bias. This 
knowledge is very useful for software clients who develop software while estimating the project. This also helps 
in planning the software development. This paper emphasizes the importance to address the issue of misleading 
and irrelevant information. 
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