
Niraj Thapa Cost Behaviour

DETERMINING
HOW COSTS BEHAVE

Niraj Thapa
CA-Final (ICAI)

Nirajlearning.blogspot.com/in
Tniraj20@hotmail.com



Niraj Thapa Cost Behaviour

Before I commence the article I would like to express my sincere gratitude to Alnoor Bhimani,
Charles T. Horngren, Srikant M. Datar, George Foster, Colin Drury, CIMA, Don R. Hansen,
Maryanne M. Mowen, Liming Guan from where I will be incorporating the views and giving my
analysis.
Readers are initially informed that this article has been contributed for learning purpose only,
and also efforts have been made not to violate the copy right issues.

We have been hearing that the costing segment is supposed to be one of the difficult segment,
however, I do enjoy a lot in this segment. Hopefully, I will be trying to simplify the concept on
the said topic with graphs and upload this articles in some of the leading websites. I know that
this article will reach to few friends. I will be thanking Sandeep Sir if he will publish the article
in his website- www.taxguru.in

Further you may find this article in my personal blog which is mentioned in the first page.
Whenever I search the category of “Costing” in the websites for publishing I could not find this
category, so I will be uploading this in others section. I can be reached at my email id:
tniraj20@hotmail.com for any suggestions, clarifying doubts, corrections in the article and even
for any study purpose.

I. Two assumptions
II. A linear cost function

III. Approaches to estimating cost functions
IV. Steps in estimating a cost function
V. A non-linear cost function (Learning curve)

VI. Basic Terms with the topic.
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Assumptions
From the very beginning (especially from the academic point of view) we have been studying that the
cost functions approximately shows linear relationship. Is it really simple to predict the costs? In fact
costs are not easy to predict, since they behave differently under different circumstances. In this article
we will be observing how the cost will change with the change in level of production/other factors.

The determination of how cost will response with output level (production level) or other measurable
factors of activity could be an important matter for decision-making, planning and control. The
preparation of budgets, the production of performance reports, the calculation of standard costs and
the provision of relevant costs for pricing and other decisions all depend on reliable estimates of costs.
I don’t think that the management (or accountants) whosoever may be would easily predict the costs
of any product/segment without the basic knowledge of this portion.

Now let’s continue the discussion,

Cost function is a mathematical relation that describes cost pattern regarding how cost changes with
cost driver. Simply, cost driver can be defined as any factor whose change will cause a change in the
total cost of an activity. Cost functions are normally estimated from past cost data and activity levels.
Cost estimation begins with measuring past relationships between total costs and the potential drivers
of those costs. The objective is to use past cost behavior patterns as an aid to predicting future costs.
Any expected changes of circumstances in the future will require past data to be adjusted in line with
future expectations.

E.g.: Direct labor, hours, machine hours, units of output and number of production run set-ups…
Broadly, cost driver may be divided into 2 categories:

It is a measure of the quantity of resources consumed by an activity. It is used to assign the cost of a
resource to an activity or cost pool.

It is a measure of the frequency and intensity of demand placed on activities by cost objects. It is used
to assign activity costs to cost objects.

A cost object is any item for which cost measurement is required, for example, a product or a customer
Service, Project, Brand category, Department, Programme etc.

Basic assumptions that we take for estimation cost functions.
1) Variations in the total costs of a cost-object are explained by variations in a single cost driver.
2) Cost behavior is adequately approximated by a linear cost function of the cost driver within the

relevant range. [However in practical life we may rarely this assumption applied due to the economies
of scale, but it’s a popular assumption for academic purpose]
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Linear Cost Function
A linear cost function is a cost function where, within the relevant range, the graph of total costs
forms a straight line. Linear cost functions can be described by a single constant
(a), which represents the estimate of the total cost component that does not vary with changes in
the level of the cost driver, and a slope coefficient
(b), which represents the estimate of the amount by which total costs change for each unit change
in the level of the cost driver.
Three types of linear cost functions are: variable, fixed and mixed (or semi variable)

The CIMA   Terminology defines a fixed cost as ‘a cost which is incurred for an accounting period,
and which, within certain output or turnover limits, tends to be unaffected by fluctuations in the
levels of activity (output or turnover) ’.

The CIMA Terminology defines a variable cost as ‘a cost which varies with a measure of activity’.

The CIMA Terminology defines a semi-variable cost as ‘a cost containing both fixed and variable
components and which is thus partly affected by a change in the level of activity’.

Fixed costs are not dependent on the amount of goods or services produced during the period.
Fixed costs are usually measured as costs per unit of time, such as rent per month or salaries per
year.
Naturally, fixed costs are not fixed forever. They are fixed only over a predetermined time period.
In case the activity is expanded to some more extent in comparison to predetermined range then
it will increase to a new, higher level (also referred as stepped fixed cost).Fixed cost per unit
produced keeps on decreasing with increased production but does not reach zero.
We may refer a fixed cost is a period cost because fixed cost is incurred according to the time
elapsed, rather than according to the level of activity.

Variable costs change as the output changes, and they are zero when production is zero. Costs of
direct labor and raw materials are usually variable. It is common to assume that a variable cost is
constant per unit of output, implying that total variable costs are proportional to the level of
production.

A semi-variable cost is also referred to as a semi-fixed or mixed cost. This cost remains constant up
to a certain level of activity and then increases as the variable cost element is incurred.

(See Figures in next Page for more clarity)
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Fig. Fixed cost
Fig. Step Fixed cost Fig. Fixed cost Per Unit

Fig. Variable cost Fig. V. Cost Per Unit

Fig: Semi-variable cost Fig: Semi-variable cost
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Cost Estimation Methods
I. Engineering methods

II. Inspection of the accounts method
III. Graphical or scatter graph method
IV. High–low method
V. Least-squares method

VI. Conference Method

Industrial Engineering Method/ Work-Measurement Method
Credit for this method goes to Frank and Lillian Gilbreth who developed the method in early
twentieth century.

The method, estimates cost functions by analyzing the relationship between inputs and outputs in
physical terms. We can apply this approach when there is a physical relationship between costs and the
cost driver. The procedure when undertaking an engineering study is to make an analysis based on
direct observations of the underlying physical quantities required for an activity and then to convert
the final results into cost estimates. Engineers, who are familiar with the technical requirements,
estimate the quantities of materials and the labour and machine hours required for various operations;
prices and rates are then applied to the physical measures to obtain the cost estimates.

Alnoor Bhimani’s Book

The engineering method is useful for estimating costs of repetitive processes where input–output
relationships are clearly defined. For example, this method is usually satisfactory for estimating costs
that are usually associated with direct materials, labour and machine time, because these items can be
directly observed and measured.

The industrial engineering method can be very time-consuming. Some government contracts mandate
its use. Many organisations, however, find it too costly for analysing their entire cost structure. More
frequently, organisations use this approach for direct-cost categories such as materials and labour but
not for indirect-cost categories such as manufacturing overhead. Physical relationships between inputs
and outputs may be difficult to specify for individual overhead cost items.



Niraj Thapa Cost Behaviour

High–Low Method
This is one of the easiest method for the managers to estimate the cost. This method simply selects the
highest and lowest activity levels from the available data and investigates the change in cost which has
occurred between them. The highest and lowest points are selected to try to use the greatest possible
range of data. This should improve the accuracy of the result. The non-variable (fixed) cost can be
estimated at any level of activity (assuming a constant unit variable cost) by subtracting the variable
cost portion from the total cost. The line connecting these two points becomes the estimated cost
function.

Illustration 1 (Without Inflation)

Answer:
 Pick the highest and lowest figures,

consequently the data as in given below table
appears.

 Assuming the fixed costs remain same within this
period, we may conclude that the extra cost on
increased level of activity is nothing than the
variable cost.
 Therefore variable cost per unit will be:

Rs.195000/2000=97.50

It is clear that:
Total Cost=VC+FC

So, apply the equation in any of the above data:
Say, plug the value in 4th month data:
We have:
270000=2500*97.50 + FC
FC=Rs. 26250
We came to the conclusion that fixed over a range
of 500 units to 2000 units will remain at Rs.26250.

Illustration 2 (With Inflation)

Answer:
 First simply pick the figures as if there is no

inflation impact and cancel the impact of
inflation, your data will appear like this.

--Continue in a similar way as in Illustration 1—
Variable cost per unit will be: Rs. 5 p.u.
Fixed Cost is: 1250

This method will be used to estimate the future cost
where inflation impact is to be adjusted.

Year Prodn. Units
(In '000)

Cost incurred
(In '000)

Price
Index

1st 150 2000 100
2nd 180 2408 112
3rd 200 2587.50 115
4th 250 2950 118
5th 225 2826.25 119
6th 50 1800 120

Month Prodn. Units Cost incurred

1st 1500 172500
2nd 2000 221250
3rd 1000 123750
4th 2500 270000
5th 1650 187125
6th 500 75000

Highest & Lowest Level
Month Prodn. Units Cost incurred
4th –H 2500 270000
6th-L 500 75000
Increase 2000 195000

Highest & Lowest Level

Year Prodn.
Units

Cost
incurred

Eliminating
Inflation

W/O
Inflation

4th –H 250 2950 2950/118*100 2500
6th-L 50 1800 1800/120*100 1500
Increase 200 --------- ------------------- 1000
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See Graph For the said Cost Curve.

Note : The blue line shows the estimated cost function using the high–low method.
: The green line shows the cost function incorporating all observations.

There is a danger of relying on this method. The

major problem with the method is that it takes

account of only two sets of data. If these two

measurements are not representative of the rest of the

data then the estimate of fixed and variable costs

may be very inaccurate. It is a particular risk since it

is results at the extremes of the range of activity levels

that are most likely to be unrepresentative. This

method can give inaccurate cost estimates
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Inspection Of The Accounts Method/Accounts Analysis Method
This method is supposed to be one of the easiest method in practice and most of the organizations
are adopting this method. This method estimates cost functions by classifying cost as variable, fixed,
or mixed for a particular period with respect to the identified cost driver.
Generally, managers use qualitative rather than quantitative analysis when making these cost-
classification decisions. The account analysis approach is widely used. [Such classification might be
subjective in some cases.
As already discussed this method being subjective sometimes, manufacturing personnel may
classify costs such as machine lubricants and materials-handling labor, while marketing personnel
may classify costs such as advertising brochures and sales salaries.

One survey of 300 UK manufacturing companies reports that 59% of these companies used a
subjective approach to classify costs in terms of their behavior. 28% viewed all overheads as
fixed costs and direct costs as variable costs. Only 2% of these companies used statistical
regression techniques and 11% did not distinguish between fixed and variable costs.
I have incorporated this data from Alnoor Bimini’s Costing Book.
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Least-Squares Method
This is a mathematical method of determining the regression line of best fit. The least squares method
is based on the principle that the sum of the squares of the vertical deviations from the line that is
established using the method is less than the sum of the squares of the vertical deviations from any
other line that might be drawn.

The regression equation for a straight line that meets this requirement can be found from the
following two equations by solving for a and b:
The equation is given by:

I hope readers are familiar with this formula and its implication. Each method has its one merits and
demerits. When we tend towards accuracy there arises some complexity and when we tend towards
simplicity we have to sacrifice certain level of accuracy. This is what we have to face in practice,
however, it is the user who will decide the method to be selected. Hence, the said method has this
difficulty.

Conference method
This method is completely new with my experiences and studies and I do not have enough idea about this method,
I hope the readers will give me justice in this regard. In the upcoming articles I will be updating and incorporating
this issue by discussing with the seniors and experts.
The conference method estimates cost functions on the basis of analysis and opinions about costs
and their drivers gathered from various departments of an organization. The conference method
allows cost functions and cost estimates to be developed quickly. The pooling of expert knowledge
from each value-chain area gives the conference method credibility. The accuracy of the cost
estimates largely depends on the care and detail taken by the people providing the inputs.
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Graphical Or Scatter Graph Method
Frankly speaking even though the method facilitates very simple use, it would be better not to rely on
this method [academically fit method] as this method takes account of all available historical data and
there could be likelihood of human error and subjective issues. Past behaviour may not be future
reflective. Managers with very care may see the past trend analysis but may be unsuccessful in planning
and decision making if they solely believe on the method.

Steps:
Step I: We simply plot the data of cost on the graph.
Step II: Then we draw the line of best fit with the help of points plotted on the graph by visual

approximation.
See figure for the said method.

After plotting the graph we shall extend the line so that it touches Y-Axis so as to determine the
amount of fixed cost. Then we shall calculate the variable cost by the slope of the line.

Steps In Estimating A Cost Function
Being experienced with cost estimation techniques we may say that these steps could be considered
for estimating cost function, but remember these steps are never binding to any one the individual
/org. may have different view on this.
Step 1: Choose the dependent variable
Step 2: Identify the independent variable(s) or cost driver(s)
Step 3: Collect data on the dependent variable and the cost driver(s)
Step 4: Plot the data on a graph
Step 5: Estimate the cost function
Step 6: Evaluate the estimated cost function/ test the reliability of the cost function
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Learning Curve “A NON-LINEAR COST FUNCTION”

In CIMA’s Official Terminology
Learning curve: The mathematical expression of the phenomenon that, when complex and labour-
intensive procedures are repeated, unit labour times tend to decrease at a constant rate. The learning
curve models mathematically this reduction in unit production time.

Cost Estimation When The Learning Effect Is Present – Use Of The Learning Curve
Source: www.cimaglobal.com and Colin Drury’s Book on Costing.

A CIMA research report from 2011 provides some detail
on the use of the learning curve in practice. According
to the research, 5 per cent of respondent companies
used the technique. On a more positive note, just one-
sixth of respondents thought the technique had little
value. The two main uses of the learning curve are
typically seen as planning/budgeting and product
costing, but in the research showed a high degree of
usage in target costing.
Following an initial survey, six interviews were
conducted – three in a manufacturing environment,
three in service. All three manufacturing companies
used the learning curve for planning and budgeting,
while two used it for pricing purposes.

One interviewee commented on how the technique is
used:
‘I brought this theory to my company after studying
it. It has proved to be very useful in estimating how
long it will take to make new products and [we are]
therefore able to set a more competitive price. This
has resulted in higher profits and more contracts
won.’

The company, which assembled excavators, is a classic
example of the type of firm associated with learning
curve use. As new products are brought to market,
the employees have to learn how to assemble new parts,
and their skills improve over time.
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A short history:   “Incorporated as it is from CIMA’s Book”

The recognition of the so-called learning curve phenomenon stems from the experience of aircraft
manufacturers, such as Boeing, during the Second World War. They observed that the time taken to
assemble an individual aircraft declined as the number of aircraft assembled increased: as workers
gained experience of the process, their proficiency, and hence speed of working, increased. The learning’
gained on the assembly of one plane was translated into the faster assembly of the next. The actual time
taken by the assembly workers was monitored, and it was discovered that the rate at which the learning
took place was not random, but rather was predictable.

It was found that the cumulative average time per unit decreased by a fixed percentage each time the
cumulative production doubled. In the aircraft industry, the percentage by which the cumulative average
time per unit declined was typically 80 per cent. For other industries, other rates may be appropriate.
Further, the unit of measurement may more sensibly be taken as a batch of product, rather than as an
individual unit. This does not, of course, affect the underlying principle.

Uses:
(i) Managers use learning curves to predict how labour-hours (or labour costs) will change as

more units are produced.
(ii) Price setting
(iii) Used in organizations where labor force is considered to be one of the most important factor of

production and where repetitive works are carried on.

Learning Curves Vs. Experiences Curve

Experience curve describes this broader application of the learning curve. An experience curve is a
function that shows how full product costs per unit (including manufacturing, marketing, distribution,
and so on) decline as units of output increase. All costs reduce with experience to some extent.
Knowledge of the experience curve for a new product can be very useful indeed.

Learning curves deal only with labor hours and therefore labor cost reducing by a set percentage.
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Learning Curve Figure:

A non-linear cost function may be like this:
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Basic Terms

Activity measure: Any factor whose change causes a change in the total cost of an activity, also
known as a cost driver.

Coefficient of determination: A measure that shows how much of the variation in a dependent
variable is caused by variations in an independent variable and
how much by random variation and other independent variables.

Coefficient of variation: The square of the correlation coefficient, measuring the percentage
variation in the dependent variable that is explained by the
independent variable.

Correlation coefficient: The strength of the linear relationship between two variables.

Cost driver: The basis used to allocate costs to cost objects in an ABC system.
Cost function: A regression equation that describes the relationship between a dependent

variable and one or more independent variables.

Dependent variable: A variable, such as cost, that changes when an independent variable, such
as volume, is varied.
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Engineering methods: Methods of analyzing cost behaviour that are based on the use of
engineering analyses of technological relationships between inputs and outputs.

Goodness of fit: A measure that indicates how well the predicted values of the dependent
variable, based on the chosen independent variable, match actual observations.

High–low method: A method of analyzing cost behaviour that consists of selecting the periods of
highest and lowest activity levels and comparing the changes in costs that
result from the two levels in order to separate fixed and variable costs.

Independent variable: A variable such as volume, machine time or another cost driver, that
affects the value of a dependent variable, such as cost.

Inspection of accounts method: A method of analyzing cost behaviour that requires the
departmental manager and the accountant to inspect each item
of expenditure within the accounts for a particular period, and
then classify each item as a wholly fixed, wholly variable or a
semi-variable cost.

Learning curve: A graphical representation of the rate at which a worker learns a new task.

Learning-curve effect: Changes in the efficiency of the labour force as workers become more
familiar with the tasks they perform that may render past information
unsuitable for predicting future labour costs.

Least-squares method: A mathematical method of analyzing cost behaviour that involves
determining the regression line of best fit.

Multicollinearity: A condition that occurs when there is simultaneous movement of two or more
independent variables in the same direction and at approximately the same
rate, indicating that the independent variables are highly correlated with
each other.

Multiple regression: A regression equation that includes two or more independent variables.

Regression equation: An equation that identifies an estimated relationship between a
dependent variable (cost) and one or more independent variables based
on past observations.

Simple regression: A regression equation that only contains one independent variable.

Steady-state production level: The level of production when no further improvement is
expected and the regular efficiency level is reached.

Tests of reliability: Statistical and graphical methods of testing the strength of the relationship
between independent and dependent variables.
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Send feedback and suggestions at

Tniraj20@hotmail.com


