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Cost Estimation

• For any new software project, it is necessary to know how much will it cost to 
develop and how much development time will it take. These estimates are 
needed before development is initiated.

•  But how is this done? In many cases estimates are made using past 
experience as the only guide. However, in most of the cases projects are 
different and hence past experience alone may not be enough. 

• A number of estimation techniques have been developed and are having 
following attributes in common.
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Models

• The model is concerned with the representation of the process to be 
estimated. 

• A model may be static or dynamic. In a static model, a unique variable (say, 
size) is taken as a key element for calculating all others (say, cost, time). The 
form of equation used is the same for all calculations. 

• In a dynamic model, all variables are interdependent and there is no basic 
variable as in the static model.

• When a model makes use of a single basic variable to calculate all others it 
is said to be a single-variable model. 
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Models

• In some models, several variables are needed to describe the software 
development process, and selected equations combine these variables to 
give the estimate of time and cost. These models are called 
multivariable. 

• The variables, single or multiple, that are input to the model to predict 
the behaviour of a software development are called predictors. 

• The choice and handling of these predictors are most crucial activity in 
estimating methodology.
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Static, Single Variable Models

• Methods using this model use an equation to estimate the desired values such as cost, time, 
effort, etc. 

• They all depend on the same variable used as predictor (say, size). An example of the most 
common equation is:

𝑪 = 𝒂𝑳𝒃……………4.1
• where 𝑪 is the cost (effort expressed in any unit of manpower, for example, person-months) 

and 𝑳 is the size generally given in the number of lines of code.

•  The constants 𝒂 and 𝒃 are derived from the historical data of the organisation. Since 𝒂 and 𝒃 
depend on the local development environment, these models are not transportable to 
different organisations.
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Static, Single Variable Models

• The Software Engineering Laboratory (SEL Model) of the University of Maryland has 
established a model, the SEL model, for estimating its own software productions. 

• This model [BASL80] is a typical example of a static single-variable model:

𝑬 = 𝟏. 𝟒𝑳𝟎.𝟗𝟑

𝑫𝑶𝑪 = 𝟑𝟎. 𝟒𝑳𝟎.𝟗𝟎

𝑫 = 𝟒. 𝟔𝑳𝟎.𝟐𝟔

• Effort (𝑬 in person-months), documentation (𝑫𝑶𝑪, in number of pages) and duration (𝑫, 
in months) are calculated from the number of lines of code (𝑳, in thousands of lines) 
used as a predictor.
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Static, Multivariable Models

• Although these models are often based on equation (4.1), they actually depend on several 
variables representing various aspects of the software development environment, for example, 
methods used, user participation, customer-oriented changes, memory constraints, etc. 

• The model developed by Walston and Felix at IBM [WALS77] provides a relationship between 
delivered lines of source code (𝑳 in thousands of lines) and effort 𝑬(𝑬 in person-months) and is 
given by the following equation:

𝑬 = 𝟓. 𝟐𝑳𝟎.𝟗𝟏

• In the same fashion, the duration of the development (𝑫 in months) is given by:

𝑫 = 𝟒. 𝟏𝑳𝟎.𝟑𝟔
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Static, Multivariable Models
• Data collected on 60 software projects, representing a wide variety of applications and size (ranging 

from 4000 to 467000 lines of code), shows a relationship between productivity (expressed in 
number of lines of source code per person-months) and a productivity index 𝑰.

• The productivity index uses 29 variables which are found to be highly correlated to productivity as 
follows:

𝑰 = σ𝒊=𝟏
𝟐𝟗 𝑾𝒊 𝑿𝒊 ……..4.7

• where 𝑾𝒊 is a factor weight for the 𝒊𝒕𝒉 variable and 𝑿𝒊 = − 𝟏 𝟎 + 𝟏 .

• The estimator gives 𝑿𝒊 one of the values −1, 0 or +1 depending on whether the variable decreases, 
has no effect, or increases the productivity respectively. 

• The terms of equation (4.7) are then added up to give the productivity index. 
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COCOMO-II

• COCOMO-II is the revised version of the original COCOMO (discussed in article 4.4) and is 
developed at University of Southern California under the leadership of Dr. Barry Boehm. 

• The model is tuned to the life cycle practices of the 21st century.

•  It also provides a quantitative analytic framework, and set of tools and techniques for 
evaluating the effects of software technology improvements on software life cycle costs 
and schedules. 

• The following categories of applications/projects are identified by COCOMO-II for the 
estimation [UCSD01] and are shown in Fig. 4.4.
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COCOMO-II
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COCOMO-II
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