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Abstract— Cost estimation is one of the most demanding 

tasks in project organization. It is to accurately estimate 

needed resources and required schedules for software 

improvement projects. The software estimation process 

include estimating the size of the software product to be 

created and estimating the effort required, developing 

beginning project schedules, and at last, estimating overall 

cost of the project. The ability of the system to find out 

accurate time and cost of the software is very essential for 

the success of the system. There are different way and 

different types of method to estimate cost and time of the 

software. In this paper I have use the cocomo and functional 

point analysis to find out the effort. A new estimate may 

show over budget or under budget for the project. Effort is a 

function of size and size is calculated in lines of code (LOC) 

in direct approach or in indirect approach, size is 

representing as Function Points (FP). In this paper we use 

both approach with different method. 
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I. INTRODUCTION 

Constructive cost model is very effective and oldest model 

for cost estimation. It is independent model which is well 

accepted and cannot be depend upon any software vendor. 

In cocomo model line of code is estimated. In this model we 

can recognize the complexity of the system because of its 

openness nature [2, 4]. This model is constructed to evaluate 

the cost estimation of the software development. COCOMO 

starts estimating from the design phase and till the end of  

Integration phase of cost and schedule of the project. The 

COCOMO model predicts the effort and duration of a 

project based on inputs involving to the size of the resulting 

systems and a number of "cost drives" that have an effect 

on productivity. 

A. There are a number of techniques of software cost 

 Algorithm Cost Model 

 Expert Judgments 

 Estimation by Analogy 

 Top-down Estimation 

 Bottom-up Estimation 

B. Algorithmic Method: 

The algorithmic method is designed to provide some 

mathematical equations to perform software estimation. 

These numerical equations are based upon research and 

historical data and use inputs such as Lines of Code (LOC), 

number of functions to complete, and other cost 

drivers.Costs are analysed using mathematical formula. 

C. Expert Opinion 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. Expert opinion 

may fail if experts have no experience or knowledge related 

to similar projects 

D. Estimating by Analogy [1]: 

Estimating by analogy means comparing the proposed 

project to previously completed comparable project 

wherever the project development information id known. 

Actual data from the complete projects are extrapolated to 

estimate the planned project. This method can be used also 

at system-level or at the component-level. Estimation by 

analogy may fail if no similar project is available to 

compare. 

E. Top down Estimating Method [1]: 

Top-down estimating method is also called large-scale 

Model. Using top-down estimating technique, the cost 

estimation for the project is resulting from the Global 

properties of the software development, and in that case the 

project is partitioned into a variety of low-level components. 

The top-down approach fails to notice some of the modules 

that need to be developed and underestimate the cost of 

solving difficult technical problems associated with a 

specific component. 

F. Bottom up Estimating Method [1]: 

Using bottom-up estimating technique, the cost of each one 

software components is estimated as well as then combines 

the results to get there at an estimated cost of taken as a 

whole project. It means is to construct the estimate of a 

system from the knowledge accumulated about the small 

software components with their interactions. Bottom-up is a 

costly approach of estimation. 

II. DIRECT APPROACH 

Lines of code (LOC) are software metric used to measure 

the size of a software program by including the number of 

lines in the text of the program's source code. LOC is 

usually used to calculate the amount of effort that will be 

required to develop a program, as well as to calculate 

approximately programming productivity or maintain 

ability. There are two important types of LOC measures: 

physical LOC (PLOC) and logical LOC (LLOC). Specific 

definitions of these two procedures may vary, but the most 

general definition of physical LOC is account of lines in the 

text of the program's source code. Blank lines are also 

incorporated if the lines of code in a section consist of more 

than25% blank lines. Logical LOC attempt to calculate the 

number of executable "statements", but their specific 
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definitions are attached to specific computer language. The 

COCOMO cost estimation model will be used by thousands 

of software project managers, along with hundreds of 

software project. Unlike other Estimation models, 

COCOMO is a necessary model. It track waterfall model. 

COCOMO estimates are more objective as well as 

repeatable Or can say in this reengineering concept is 

followed [4]. 

COCOMO is defined in provisions of three different 

models:  

 Basic model,  

 Intermediate model, and  

 Detailed model.  

The most fundamental calculation in the 

COCOMO model is the use of the Effort Equation to 

estimate the number of Person-Months required developing 

a project. COCOMO has cost drivers that judge the project, 

development environment with team to set each one cost 

driver. The cost driver is multiplicative factor that determine 

the effort required to complete your project. COCOMO is 

used for effort estimation for different sized projects. 

Counting of line of code is one of the complicated jobs 

when project is complex and new to us.  

In such circumstances we have to divide that 

project in module and divide that module into sub module to 

make problem less complex. Most senior person of your 

team should take responsibility to count KLOC, because we 

must to estimate KLOC before writing it. We can use old 

data to predict KLOC, but no project will completely same 

with previous project, so some intelligence and experience 

will be required for a better estimation.  

COCOMO reflecting three modes of projects:- 

 Organic:-less complex 

 Semidetached:-average project 

 Embedded:-complex 

The fundamental COCOMO formula for effort estimation is: 

 Effort=a* (kloc) ^b 

Value of a and b depends upon the projects. 

Modes of COCOMO 

Project type A B 

   

Organic 3.2 1.05 

   

Semidetached 3.0 1.12 

   

Embedded 2.8 1.20 

   

Effort=a* (kloc) ^b EAF 

The Effort Adjustment Factor is basically the 

product of the effort multipliers corresponding to each of the 

cost drivers. 

The dataset used is NASA93 in which there are 63 

projects which contains value for 15 cost drivers and KLOC 

and actual effort. These cost drivers have fixed values which 

are multiplied to get effort adjustment factor (EAF). 

A. Evaluation process 

Following are the steps to calculate MMRE:  

EAF= Multiplication of 15 cost drivers 

Estimated Efforts (EE) = a* (kloc) ^b*EAF 

Error=Actual efforts-estimated efforts 

Relative errors= Actual efforts-estimated efforts/ Actual 

efforts 

MRE= abs (RE) 

B. INDIRECT APPROACH 

Functional point analysis (FPA) [5]: 

FPA is an ISO organized which is use to find out the 

Functional size of the system. The functional size indicates 

the amount of functionality that is important. It is not 

dependent upon any technology which used to implement 

the system. FPA express the size of the information in a 

number of function units. So its measurement unit is 

function units. A simplify function point can be used to 

estimate the project size  

and team size [4]. Function Points based upon the five  

following parameters [1]: 

(1) Input: It can be dialog-box, screens and forms 

which can be deleted or changed by the end user or 

other users. 

(2) Output: It include message, graphs, screens 

generated by an application for an end user and 

other users. It can process, combine and summarize 

the complex data and simplify it. 

(3) Inquiries: When we give input process apply on it 

and give output as a result.  For the search of 

specific data inquiry which is used as a key to 

create simple out. It is used to retrieve from the 

database directly. 

(4) Logical Internal Files: The logical group or data 

which is controlled by the application. It is a single 

file or we can say flat file or table file in a 

relational database. 

(5) External Interface file: The file which is handled 

by another application having communication with 

this application also. It includes major logical 

groups. 

A weight is associated by each of these. The 

function point count is computed via multiplying each raw 

count by the weight and summing all values Function point 

count modified by complexity of the project. A weight is 

coupled with each of these and the function point count is 

computed by multiplying each raw count by the weight and 

summing all values Function point count modified by 

complexity of the project is useful during requirement 

phase.Function Point does provide some advantages over 

loc:- 

 Language independent 

 Takes into account the different entity 

A simplified function point can be used to estimate 

the project size and team size. Function point estimation is 

performed after design creations. It required a lot of 

judgment for accurate Estimation. Many efforts and cost 

models which are based upon LOC so functions points are 

required to be converted. It required less research data as 

compared to LOC. So it is more accurate than COCOMO. 

The main objective of FPA is to find out the size based on 

functional requirements of the software application. There 

are total 15 software items that have some weighted counts 

ranging as low, medium and high. These weights are 

summed up to get unadjusted function points. According to 

IFPUG Unadjusted function points are further classified into 
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unadjusted data function points that includes EI and EO and 

unadjusted transaction function point that contains ILF, EIF 

and EQ[5][6]. Value adjustment factor is another important 

factor for function point analysis which is calculated by 

taking the sum of 14 general systems characteristic whose 

values ranges from 0 to 5. 

FPA=VAF*UFP 

FPA=function point analysis 

VAF =value adjustment factor 

UFP=unadjusted function point 

14 

VAF=0.65+0.01∑ Ci 

i=1 

UFP=EI+EO+EQ+ILF+EIF 

Software skills as well as project characteristics are 

accounted for in the Adjusted Function Points 

III. PROPOSED WORK 

In my proposed work, to enhance the accuracy of the 

estimation model I have to merge both COCOMO and 

function point estimation model say “EFFORT 

ESTIMATION via HYBRIB TECHNIQUE”. The basic 

COCOMO model as well as function based point estimation 

model required to improve accuracy of the estimation 

models. This is possible only when merge these two models 

so that we can enhance the accuracy of the new models 

better than the existing models. COCOMO model is based 

upon the KLOC lines. But complexity increase as the lines 

of code increase. So it is difficult to estimate the effort with 

more complexity. Function point estimation model is based 

upon functional size to estimate efforts. So to reduce 

complexity of COCOMO model in our proposed work, 

merge COCOMO and function point model and enhance 

accuracy with the help of functional size as compare to 

KLOC in COCOMO model for effort estimation. In my 

proposed work, we are using Intermediate COCOMO model 

in which extra quality is added i.e. 15 cost drivers. 

IV. CONCLUSION 

As a result the model which we get after merge these models 

these two models which provide better result. With more 

accurateness we can produce and estimate better results 

which are helpful for future use. New model helps to 

remove problems which occur in existing .Models and 

create problem to produce better results. By removing this, 

enhancement in accuracy is possible. 
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