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Abstract—Software industries have done a lot of 
advancement in the development of software but the effort 
required to build a software project is still much difficult 
to estimate in advance. For the success of the project 
accurate effort estimation is always essential. In practice; 
many industries still using ad hoc methods for efforts 
estimation. Effort estimation is an activity performed in 
analysis phase of software development. There are several 
reasons of estimation failure, but unclear requirement is a 
measure problem of efforts estimation. All the 
requirements are not exactly known to the customer when 
he decides to go for software development, because user 
exactly do not know what he wants  and developer do not 
know what he has to  build , a lot of changes take place in 
the latter phases of development, due to this reason effort 
estimation failed.This paper is suggests a new approach of 
effort estimation. In this approach we performed efforts 
estimation in more than one step of software development 
and check the difference, if the difference is more then 
take some necessary to adjust the difference. Use of strong 
monitoring policies is necessary for the success of a 
software project [15]. Strong monitor policies allow us to 
track slippage and take some necessary action to adjust 
this slippage.  
  
 
Keywords— KLOC (Kilo Line of Code), UCP (Use Case 
Point), FP (Function Point), these are all unit of software 
size.  Software Efforts estimation, Person-month, Man-
Hours these are units of efforts. 
 

1. INTRODUCTION 
 
Requirements elicitation is both the hardest and most 

critical part of software development, since errors at this 
beginning stage propagate through the development 
process and are the hardest to repair later. Requirements 
elicitation is a difficult process in which one has to deal 
with ambiguity, informality, incompleteness and 
inconsistency, in which the “knowledge” of the 
requirements is not clear. Errors in requirements 
elicitation are, overall, most serious in software 
development, and harder to repair. 70% of the system 
errors are due to inadequate system specification [20].  

 
Unclear requirement is the major problem in software 

effort estimation. It is frequently seen that customer is in 
too much hurry to start the development; he is not ready to 
spend sufficient time with the analysis team to understand 
the requirement completely and unambiguously. 

 

It is another fact, when the project moves from one 
phase to another phase, both the customer and the 
developer got the better understanding of project because 
they become more familiar with the project and in this 
stage customer wants to change his requirement because 
now he realize that what is has said wrong. These changes 
lead to failure to schedule and failure of the project. 

 
 Various methods are followed in SDLC for software 

development and design with different phases. Braude, J. 
E., (2010) [8], Conger, Sue. (2008) [9], Sommerville, Ian., 
(2009) [10], Hoffer et al (2009) [11] had discussed the 
software development life cycle in detail. But the major 
phase identified common to all these methods are: 
Planning, Analyzing, Designing, Testing and 
Implementing and Maintenance. In analysis phase, the 
user requirements, system requirements, domain 
requirements, cost requirements and various other 
requirements of developing and designing software are 
studied and analyzed. 

2. METHODS FOR ESTIMATION  

 
In general following methods are more popular for 

efforts estimation. 
 

A. COCOMO Model [4] [5][16]. 
B. Function Point Based Estimation [5] [1].  
C. Use Case Point Based Estimation [6] [14] [18]. 
D. Expert Judgment. [7]. 
E. Estimation by Analogy [7] [17]. 
F. Parkinson's principle [3]. 
G. Software Efforts Estimation using Soft 

Computing Techniques. 
H. Software efforts estimation using Neural 

Network Techniques [13]. 
 
In examining the assumptions and construction of 

typical cost estimation methods, two limitations are often 
the major impediment for a software project to meet the 
success criteria, i.e. on time, within budget, and with 
originally-specified functionalities. Effort estimation in 
practice usually relies on human domain experts, who 
offer estimations based on their experiences with similar 
projects in the past, and estimation quality thus depends 
on personal experiences and subjective judgments, which 
tend to result in unstable or even poor estimation accuracy 
[1].  

 
Each method written above has some advantages and 

disadvantages. It is always a matter of discussion that 
which method is best. Every industry has its own liking 

                                                                                                                                                         ISSN  2278-3091 
Volume 3, No.1,  January – February  2014 

International Journal of Advanced Trends in Computer Science and Engineering 
Available Online at http://warse.org/pdfs/2014/ijatcse03312014.pdf 

 



Chetan Nagar  et al.,International Journal of Advanced Trends in Computer Science and Engineering, 3(1), January - February 2014, 12 - 14 

13 
 

and disliking for a particular method. It is out of scope of 
our paper is to discuss the merits and demerits of these 
methods. Here we are assuming that industry is using best 
method of estimation which is providing them a good 
result. 

 
In this paper our concentration on to cover the failure of 

effort estimation due to change of requirements in latter 
phases of software development. 
 

3. MULTISTAGE EFFORTS ESTIMATION 
 
The first step of software development is requirement 

analysis. In this phase we have to collect the requirements 
from the user. A lot of methods (like questionaries, 
prototyping, brainstorming, interview and group 
interviews etc) are adopted for requirement 
gathering .After completion of requirements analysis we 
have to estimate the efforts required to build the project. 
Efforts estimation provides basis for the other software 
development activities like planning, Scheduling etc .As 
we know that efforts estimation is not an exact science, 
and it is just a prediction. After completion of project we 
can exactly determine the efforts were required to build 
the project, before that it is just a prediction, but as phases 
of the developments are passes accuracy of our prediction 
is increases .In the latter phase of development we can 
better estimate as compare than early phases of 
development.  

 
In our approach first time we perform efforts estimation 

in analysis phase and second time after completion of 
design and check the difference, if difference is more, than 
we have to adjust it in remaining development time.  

 
When we have asked regarding to analyst of some 

private companies, they had told that management and 
customer both are always in hurry to complete the 
requirement analysis. Customer is in hurry due to its 
business need and management is hurry to complete other 
activities like planning scheduling etc 

  
Every phase of software development required some 

amount of effort to complete it. CSBSG data analysis 
shows a waterfall-based phase distribution scheme as: 
16.14% for plans and requirements phase, 14.88% for 
design phase, 40.36% for code phase, 21.57% for test 
phase, and the other 7.06% for transition phase. In round 
figure we can write as 16% for plans and requirements 
phase, 15% for design phase, 40% for code phase, 22% 
for test phase, and the other 7% for transition phase 

 
Consider an example, we have performed effort 

estimation for a project A.In analysis phase and found 
1000 man-hours required to build that project and we have 
divided it according CSBSG 160 Man-Hours for plans and 

requirements phase, 150 Man-Hours for design phase, 400 
Man-Hours for code phase, 220 Man-Hours for test phase, 
and the other 70 Man-Hours for transition phase. 

 
. Than we move for design phase, after completion of 

design we again perform efforts estimation and found that 
1200 man-hours required building that project. At that 
time we have completed analysis and design phase that 
means we have spent 372 Man-Hours instead of 310 Man-
Hours. 

 
Now we have to accommodate 828 Man-Hours into 

690 Man-Hours. We can not increase the main hours 
because in early estimation we had promise for 1000 Man 
Hours and we had quote the cost according to 1000 Man 
Hours. So we have to reduce the loss by compensating 
828 Man-Hours into 690Man Hours. 

 
Logically it not possible to accommodate 828 Man-

hours into 690 Man-Hours, so following actions can be 
taken to adjust these man-hours: 

 
1. One simple approach for this adjustment is 

increase working time of your development team. 
2. We can increase team size. 
3. We may outsource some component. 

 

4. RESULTS 
 
In this paper, we have tried to throw a new concept to 

test and debate, although, it is always criticized that why 
we have to perform efforts estimation multiple times. But 
two time estimation is better than a project failure.  

 
Approximate all software projects are facing the 

problem of change in requirement and we cannot stop it, 
so one solution (Multistage effort estimation) is suggested 
in this paper. 

 
 It is somewhat difficult to produce the result based on 

this concept .We are all seen that there is a marginal 
difference between estimated efforts and actual efforts. 
One major reason is for it is poor understanding of the 
project. 

  
  We have applied this concept on some projects of a 

small software industry. First, we had estimated the effort 
after requirement analysis and then again estimate after 
designing and we have found some difference. Now what 
to do next that will depend upon the management, they 
may take action specified in the previous section. The 
company was not ready to display their result that is why 
we are not displaying the result.  
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5. CONCLUSION 

 
Success of project (complete on time and within budget) 

is depending on so many parameters, accurate efforts 
estimation is playing a crucial role in the success of a 
software project. But the successful effort  estimation is 
depends on clear and complete requirements, use a mature 
process for estimation and use of strong monitoring policy. 
It is very difficult to get clear and complete requirements 
for the project and all the customers. So we have to use to 
use some alternative way which is the multistage software 
effort estimation. 

 
 This paper is not suggesting any new model or method 

for the estimation; we are just giving one concept which 
can allow you to complete the project on the time. Every 
model or method in the effort estimation is based on the 
prediction .As the time passes and we move towards 
completion of the project, our prediction becomes more 
accurate, because now we are becoming familiar with 
most of the facts. This approach will help us to complete 
the project on the time. Although in this approach we have 
to perform estimation two times. But multiple time efforts 
estimation is much better than project slippage or failure.            
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