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Abstract 

 

Cost estimation of software projects is a very important activity in software process development for shaping how much effort and 

time software projects required. A successful software project depends mainly on an accurate cost estimation which is one of the 

most critical factors of good management decisions. Our observations have shown that it is best to use a number of different 

estimating techniques or cost models, and then compare the results before determining the reasons for any of the large variations. 

Accurate cost estimation of software projects is not easy to do because it needs more experience and more knowledge about the 

nature and key features of projects. Incorrect cost estimations of projects in software development houses of this country prompted 

us research about the reasons for this problem. The review results combined with other knowledge provide support for 

recommendations for future software cost estimation research, including: increase the breadth of the search for relevant studies , 

conduct more studies on estimation methods commonly used by the software industry, increase the awareness of how properties 

of the data sets impact the results when evaluating estimation methods. A Software Cost Estimation affects nearly all management 

activities, including project bidding, resource allocation and project planning. The primary conclusion is that no single technique 

is best for all situations, and that a careful comparison of the results of several approaches is most likely to produce realistic 

estimates.       
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I. INTRODUCTION 

In  recent  years,  software  industries  have  introduced  a significant contribution in many fields in the world, but at the same time 

they  also suffer  from some  problems due to  the high failure level in software projects development.  Software cost estimation is 

the process of estimating the effort required to build software projects. In the development phase of each software project, managing 

the time, the effort, and other resources based on the correct cost estimation are key factors to software project success. Based  on 

our experience in  software development processes, effort estimation is one the most important events of  software  management  

and  one  of  the  most  significant reason of software project  failures. Thus, effort estimation  of  software  processes  affects  

anything  in  the project from analysis to deployment in order to achieve a high level  of  customer  satisfaction  and  success  in  

the  market. There are many statistics of software project failures show that inaccurate estimation is the main factor of their failures. 

Also, these statistics and studies indicate the importance of accurate estimation of software. Overestimating may result in too many 

re- sources committed to the projects, or, during contract bidding, result is not winning the contract, which can lead to loss of jobs.  

Software project failures have been an important subject in the last decade. Software projects usually don’t fail during the 

implementation and most project fails are related to the planning and estimation steps. Hence accurate cost estimation is become 

a challenge for IT industries. There are a number of competing software cost estimation methods available for software developers 

to predict effort and test effort required for software development, from the intuitive expert opinion methods to the more complex 

algorithmic modeling methods and the analogy-based methods. In software project estimation, it is important to balance the 

relationships between effort, schedule and quality. 

II. SOFTWRE COST ESTIMATING METHODS 

The Cost Estimation is one of most challenging tasks in project management. It is to accurately Estimates needed resources and 

required schedules for Software Development Projects. The Software Estimation process includes estimating the size of the 

Software product be produced, Estimating the effort required, estimating overall cost of the project. It is very difficult to estimates 

the cost of Software development. The many of problems that plague the development effort itself are responsible for difficulty 

encountered in estimating the effort. These are following Methods are :- 

 Expert Judgment Method: 

Expert Judgment techniques involve consulting with Software Cost Estimation Expert or a group of the experts to use their 

experience and understanding of the proposed project to arrive at an estimate of its cost. The generally speaking a group Consensus 

Technique, is the best way to be used. The strength and weakness are complementary to the strength and weakness of algorithmic 

Method. 
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It provide a sufficiently broad communication bandwidth for the experts to exchange the volume of information necessary to 

calibrate their Estimates with those of the other experts, A Wideband Delphi Techniques introduced over standard Delphi 

Technique. There are following steps are using this method:- 

1) The Coordinator presents each Expert with a specification and an Estimation form. 

2) This Coordinator calls a group meeting in which the expert Discuss Estimation issues with the coordinator and each other.  

3) The Expert fills out from anonymously. 

4) The Coordinator prepares and distributes a summary of the estimation on an iteration form. 

5) The Coordinator calls a group meeting specially focusing on having the expert discuss points where their Estimates varied 

widely. 

6) The Expert fill out forms again anonymously, and steps 4 and 6 are iterated for as many rounds as appropriate. 

The Wideband Delphi Technique has subsequently been used in a number of studies and Cost Estimation Activities. It has been 

highly successful in combining the free discuss advantages of the group meeting technique and advantages of anonymous 

Estimation of the Standard Delphi Technique. 

 Advantages of This Method: 

 The Expert can factor in differences between past project experiences and requirements of the proposed project. 

 The Expert can factor in project impacts caused by New Technologies, Architectures, Application and Language involved the 

future project and can also factor in exceptional personal characteristics and Interaction etc. 

 Disadvantages: 

 This Method can’t be quantified. 

 It Method is Hard to Document the factors used by the Expert or Expert Group. 

 Expert may be some biased, Optimistic, and pessimistic, even though they have been decreased by the Group consensus. 

 The Expert Judgment always compliments The Other Cost Estimating Methods such as Algorithmic Method. 

 Estimating by Analogy: 

Estimation by Analogy means comparing the proposed project to previously completed similar project where the project 

development information id known. Actual data from the completed projects are extrapolated to Estimate the proposed project. 

The method can be used either at system-level or at the component level. 

Estimating by Analogy is relatively straightforward. Actually is some respect, it is a systematic form of expert judgment since 

experts often search for analogous situation so as to inform their opinion.  

Following Steps using Estimating by Analogy are:- 

1) Characterizing the proposed project. 

2) Selecting the most similar completed projects whose characteristics have been stored in the historical data base. 

3) Deriving the estimate for the proposed project from the most similar completed projects by analogy. 

 Advantages of this Method: 

 This Estimation are based on Actual project characteristic data. 

 The Estimator's past experience and knowledge can be used which is not easy to be quantified. 

 The differences between the completed and the proposed project can be identified and impacts estimated. 

 There are also some problems of this method: 

1) Using this method, we have to determine how best to describe projects. The choice of variables must be restricted to 

information that is available at the point that the prediction required. Possibilities include the type of application domain, the 

number of inputs, the number of distinct entities referenced, the number of screens and so forth. 

2) Even once we have characterized the project, we have to determine the similarity and how much confidence can we place in 

the analogies. Too few analogies might lead to maverick projects being used; too many might lead to the dilution of the effect 

of the closest analogies. Martin Shepherd etc. introduced the method of finding the analogies by measuring Euclidean distance 

in n-dimensional space where each dimension corresponds to a variable. Values are standardized so that each dimension 

contributes equal weight to the process of finding analogies. Generally speaking, two analogies are the most effective. 

3) Finally, we have to derive an estimate for the new project by using known effort values from the analogous projects. 

Possibilities include means and weighted means which will give more influence to the closer analogies. 

It has been estimated that estimating by analogy is superior technique to estimation via algorithmic model in at least some 

circumstances. It is a more intuitive method so it is easier to understand the reasoning behind a particular prediction. 

 Top-Down and Bottom-Up Methods 

 Top-Down Estimating Method 

Top-down estimating method is also called Macro Model. Using top-down estimating method, an overall cost estimation for the 

project is derived from the global properties of the software project, and then the project is partitioned into various low-level 

components. The leading method using this approach is Putnam model. This method is more applicable to early cost estimation 

when only global properties are known. In the early phase of the software development, it is very useful because there are no 

detailed information available.  
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a) Advantages of this Method: 

 It focuses on system-level activities such as integration, documentation, configuration management, etc., many of which may 

be ignored in other estimating methods and it will not miss the cost of system-level functions. 

 It requires minimal project detail, and it is usually faster, easier to implement. 

b) Disadvantages: 

 It often does not identify difficult low-level problems that are likely to escalate costs and sometime tends to overlook low-

level components. 

 It provides no detailed basis for justifying decisions or estimates. 

Because it provides a global view of the software project, it usually embodies some effective features such as cost-time trade off 

capability that exists in Putnam model.  

 Bottom-up Estimating Method 

Using bottom-up estimating method, the cost of each software components is estimated and then combines the results to arrive at 

an estimated cost of overall project. It aims at constructing the estimate of a system from the knowledge accumulated about the 

small software components and their interactions. The leading method using this approach is COCOMO's detailed model.  

a) Advantages of This Method: 

 It permits the software group to handle an estimate in an almost traditional fashion and to handle estimate components for 

which the group has a feel. 

 It is more stable because the estimation errors in the various components have a chance to balance out. 

b) Disadvantages: 

 It may overlook many of the system-level costs (integration, configuration management, quality assurance, etc.) associated 

with software development. 

 It may be inaccurate because the necessary information may not available in the early phase. 

 It tends to be more time-consuming. 

 It may not be feasible when either time and personnel are limited. 

 Algorithmic Method 

The algorithmic method is designed to provide some mathematical equations to perform software estimation. These mathematical 

equations are based on research and historical data and use inputs such as Source Lines of Code (SLOC), number of functions to 

perform, and other cost drivers such as language, design methodology, skill-levels, risk assessments, etc. The algorithmic methods 

have been largely studied and there are a lot of models have been developed, such as COCOMO models, Putnam model, and 

function points based models.  

 Advantages of This Method: 

 It is able to generate repeatable estimations. 

 It is easy to modify input data, refine and customize formulas. 

 It is efficient and able to support a family of estimations or a sensitivity analysis. 

 It is objectively calibrated to previous experience. 

 Disadvantages: 

 It is unable to deal with exceptional conditions, such as exceptional personnel in any software cost estimating exercises, 

exceptional teamwork, and an exceptional match between skill-levels and tasks. 

 Poor sizing inputs and inaccurate cost driver rating will result in inaccurate estimation. 

 Some experience and factors cannot be easily quantified. 

III. PARTICLE SWARM OPTIMIZATION 

The Effort methods to classified into single and Multi-Variable Models, Neural Networks and Machine Techniques. The concept 

of Particle Swarm Optimization is the Particles of a Swarm Moving in a problem space and evaluating their Position using a fitness 

function.  In this chapter an evolutionary for Computation Technique called the PSO (Particle Swarm Optimization). The Effort 

Parameter using PSO with inertia weight and Particle Swarm Optimization with its constriction factors. 

PSO( Particle Swarm Optimization ) is Computational Method that optimization a problem. It concept were Introduced by Dr. 

James Kennedy and Dr. Russel Eberhart in year 1995. In this paper focuses on using Particle Swarm Optimization Technique to 

find the Parameters of value adjustment factor in order to optimized the function point which is used to Estimate the Effort. 

SOME VARIENTS OF PARTICLE SWARM OPTIMIZAITION 

 Basic Effort Model: 

A common approach to the estimation of the software effort is by expressing it is as a single variable function of the project size. 

The equation of effort in terms of size is considered as follows: 

Effort= a * (Size) b         ……………. (1) 
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Where a, b are constants. The constants are usually determined by regression analysis applied to historical data. 

 Standard PSO with Inertia Weights 

In order to meet the needs of modern day problems several optimization techniques have come been introduced. When the search 

space is too large to search exhaustively, population based searches may be a good alternative, however, population based search 

techniques cannot guarantee you the Optimal (best) solution. We will discuss a population based search technique, Particle Swarm 

Optimization (PSO) with Inertia Weights [Eberhart 1998]. Particle Swarm has Two Primary Operators:  

 Velocity Update and Position Update: 

PSO is the Standard Technique during the each generation each Particle is Acceleration toward the Particles Previous best position 

and the Global Best position. Each iteration a new Velocity Value for each Particle is calculated Based on its current Velocity. The 

distance from the previous the Best Position and the distance from the global best position. 

The New Velocity value is then used to be calculated the Next Position of position of the Particle value in the search space. The 

Inertia Weight is the multiply by the Previous Velocity is in the Standard Velocity Equation and is Linearly Decreased throughout 

the run. This process is the iterated a set of number of Times or until a Minimum Error is achieved.  

The Gbest Particle Parameters are optimal Parameters. The basic concept of the Particle Swarm Optimization lies in a 

Acceleration each Particle towards its Pbest and Gbest locations with regard to a Weight Acceleration at each Time. The 

Modification of the Swarm Particle’s Positions can be Mathematically Modeled by making use of the following equation are:- 

Vi
k+1 = w* Vi 

k + C1 
* rand () 1 * (Pbest-Si 

k) + c2 * rand()2 * ( Gbest – Si 
k)………..(2) 

Si 
k+1 = Si 

k  + Vi
k+1………………..(3) 

There for, 

Si
k+1,Si

k+1 , + Vi 
k , Vk+1, Vpbest ,Vgbest , cj , rand() are same as defined before and w is the Weighting Function. 

Where, 

Si
k  is  the Current Search Function, 

Si 
k+1 is the Modified Search Point, 

Vi 
k is the Current Velocity, 

Vi 
k+1  is Modified Velocity, 

Vpbest  is the Velocity based on Pbest, 

Vgbest  is the Velocity based on Gbest, 

W is the Weighting Function. 

IV. CONCLUSION 

The accurate prediction of software development costs is a critical issue to make the good management decisions and accurately 

determining how much effort and time a project required for project managers as well as system analysts and developers. There 

are many software cost estimation methods available including algorithmic methods, estimating by analogy, expert judgment 

method, top-down method, and bottom-up method. No one method is necessarily better or worse than the other, in fact, their 

strengths and weaknesses are often complimentary to each other. To understand their strengths and weaknesses is very important 

when you want to estimate your projects. 

 There are Some Recommendations: 

1) Do not depend on a single Cost or schedule Estimate. 

2) Use several Estimating Techniques or Cost Models, compare the results, and determine the reasons for any large variations. 

3) Document the assumptions made when making the estimates. 

4) Monitor the project to detect when assumptions that turn out to be wrong jeopardize the accuracy of the estimate. 

5) Improve Software Process: An effective Software process can be used to increase accuracy in Cost Estimation in a number of 

ways. 

6) Maintaining a Historical Database. 
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